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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;?;i”ty Description

UFC 3-201-01 Civil Engineering

UEC 3-250-01 Pavement Design forsltii)?:gz,;téggts, 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:

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),
and overlay requirements.

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

PPD - provides a spreadsheet of Physical Property Data (PPD), cursory pavement
condition survey, and construction history data. The PPD tool is currently under
development and will be added to PCASE 7 in a future version.

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 JET (Microsoft Access-based),
SQL, or SQL Local DB 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 uses only use SQL databases so an instance of SQL must be available
for use by the PAVER™ inventories.

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” as shown below.

5 2
I Home = Software =~ Workshops Notices FAQ Help Links|

Pavement-Transportation Computer Eonct) {Eessword)

Assisted Structural Engineering Sign In == :'

Welcome to PCASE

Pavement-Transportation Computer Assisted Structural Engineering (PCASE)

develops and provides computer programs for use in the design and evaluation of

transportation systems (airfields, roads, and railroads).

PCASE is supported by the Tri-Services (Army, Air Force, and Navy) and is based on
current Tri-Service Criteria.

The current version of PCASE as well as other Transportation related software tools are
available on the Software Page.

Approval to Operate (ATO): Current federal regulations require all major applications and general support systems to be certified
as being compliant with information technology security requirements so that information resources and data are protected
adequately. PCASE has been approved for use by the Services through their respective approval processes.

Army and US Army Corps of Engineers: PCASE is approved for use through the Risk Management Framework Assess Only
Process. Approval information is available in eMASS

POC is Mr. George VanSteenburg, George.W.VanSteenburg@usace.army.mil

Air Force: PCASE is on the Approved Software list
POC is Dr. Barry Mines, barry.mines.2@us.af.mil

Navy: PCASE is in the NAVY Approved Software portfolio
POC is Mr. Marshall Davis, marshall.b.davis@navy.mil

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, George
VanSteenburg 402-326-5646. Note that PCASE provides an option to install SQL
Local DB which is a single user stripped down version of SQL Server Express. Local
DB is required when a user wants to operate PCASE in 64-bit mode.

| = | EMS - O
Home hare View
. t 3."1: i) New item ~ I FH select all
J P b 1 | Easy access = | Select none
| Pinto Quick Copy Paste Deleta d Mew Properties .
access L t - folder < nvert selection
Clipboard Organi MNew Open &
« v A > This PC > Local Disk (C) Program Files (x86) > EMS > w O 1
A [ Name Date modified Type
A Quick access
I Desktop 710 2 11 e fo
addins 8/31/2021 12:04 PM File folde
& Downloads y
bin71 8/2/2021 1:24 PM e folder
=l Documents BiNPCASE 9/6/2021 10:39 AM
&= Pictures resources 8/31/2021 12:04 PM File folde
Synchronize v templates 8/31/2021 12:04 PM File folde
| Gitems
4. 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 /gn. 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. If the 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.

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.

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.)
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File Home Share View
* = % cut x _I 03 New item ~ \/'] i) open - Ef selectall
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Pin to Quick Copy Paste Move Copy  Delete Rename  New Properties ) >
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Clipboard Organize New Open Select
L o v 1 > This PC > Local Disk (C) > Users > Public > Public Documents > v O O Search Public Doc...
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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. InPCASE, go to Help>>Program Version

File  System Tables and Tools  Preferences Window | Help

Hnventory - | gRepots - [ Selectors ~ Program Version
Getting started with PCASE 7

b. Select Move User Data Folder

PCASE 32bit 7.0.5 2023-03-17

3

IMoveUserdatafolderI lConﬁgurewotkgomsl l Open Eror log '

Open User data folder

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 dil 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




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?

| Yes | 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

- O X
VI £l Documenﬂ
00- Clean Databases Stage 1
Current user data folder > 2017-2020 MFA Medical Reimbursement
[C:\Users\Pubiic\Documents 2e6817.0.5 Testing Jan 23 | 2 e i
Change user data folderto... =W > | ACNACR Calculator Standalone
| | I Broweem I/ > || ACN and ACR Calculator Web V2
> || ACRDLL
Setlo default value > M ADCP
> | | 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
PolkAAF2023 (ET) R
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
[ orfiles in curent 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 the Chapter 2.1.1 New/Import
guidance. 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) EI@

Datastore properties

(® Microsoft Access

O Local DB (SQL Server for single users)
(O SQL Server (and Express)

Microsoft Access is appropriate for single
user standalone install.

Initial data
O Imported from e60, €65, €70, e71fle (® New Database [ ] Import PCASE 208 data

Inventory name

[Base 2023 Contains cU) |

Cancel | Finish |

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 Upd

13.1

ates to PCASE 7

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 2.09 and PCASE 7

Design

In PCASE 7, we have increased the minimum design thickness for stabilized base and
subbase layers for flexible airfields to 6” (from 4” in 2.09). As a result, flexible airfield

desig

ns with a stabilized base or subbase may have larger computed thicknesses than in

PCASE 2.09.



PCASE 2.09 and PCASE 7 use different methods for calculating ESALS. ESALs are
used in determining minimum pavement thickness for roadways, and the minimum
thickness can affect the relative thickness calculated for the layers in the design. Overall,
we expect the total pavement thickness to be the same in the two systems (within a 1”
tolerance) but the minimum thickness differences can result in different layer thicknesses.
For example, PCASE 2.09 may compute a minimum thickness of 2 for the asphalt layer
in a flexible roadway for which it calculates that the total thickness of asphalt plus base
should be 10”. In this case, PCASE 2.09 will recommend 2” for the asphalt layer and 8”
for the base. But PCASE 7 may compute (based on a different ESAL value) a 3”
minimum for the asphalt and recommend a design of 3” of asphalt over a 7” base.

In PCASE 2.09, the FASSI value (derived from the layer frost code) is used in computing
the RSS thickness for the subgrade. In PCASE 7, this has been changed so that if the
subgrade CBR is less than the FASSI value, the subgrade CBR is used instead.

In PCASE 2.09 for unsurfaced/Mat designs, stabilized layers are treated in the same way
as un-stabilized layers with respective to equivalency factors. In PCASE 7, stabilized
layers have a different equivalency factor just as they do in flexible pavements. This
results in lower thicknesses in PCASE 7.

APE/LEEP Common

In PCASE 7, different logic is used to calculate the tire code in the PCN string, causing it
to differ from the 2.09 value in some cases. In PCASE 2.09, the tire pressure code is
always “W” (No Limit). In PCASE 7, the tire pressure code can be W, X (182-254), Y
(74-181), or Z (0-73) depending on the minimum thickness requirements and condition.

Rigid Pavement: Tire pressure has little effect on pavements with Portland Cement
Concrete (PCC) surfaces. Rigid pavements are inherently strong enough to resist high tire
pressures and can usually be rated as Tire Pressure Code W. However, when the rigid
layer is very thin (less than 4 inches) or is thoroughly shattered (pieces less than 2 feet
wide), the pavement should not be rated above 100 psi (Tire Pressure Code Y). In cases
of thin bonded overlays (such as surface scaling repairs) when one suspects poor bonding
between the repair material and the original concrete surface, the tire pressure code
should also be reduced (Tire Pressure Code X).

Flexible Pavement: Tire pressures may be restricted on flexible pavement depending on
the quality of the asphalt mixture, climatic conditions, or thickness and condition of the
surface. Tire pressure effects on an asphalt layer relate to the stability of the mix in
resisting shearing or densification. A properly prepared and placed mixture that conforms
to DoD specifications can withstand tire pressures in excess of 254 psi (Tire Pressure
Code W). Pavements that are thinner than the minimum required thickness should be



rated with Tire Pressure Code X. Pavements of poorer quality asphalt (aged or severely
cracked pavements) should not be rated above 100 psi (Tire Pressure Code Y).

For rigid pavements, the calculation method used for determining joint deflection ratio
from load transfer percent is slightly different in PCASE 2.09 and PCASE 7. For load
transfer percentages less than 25%, PCASE 2.09 and PCASE 7 produce slightly different
joint deflection ratios (e.g., at 20% load transfer, PCASE 2.09 gives a joint deflection
ratio of 0.65 where PCASE 7 computes 0.67). This can result in different allowable
load/pass values in these cases. When equal joint deflection ratios are used, the results
match.

On flexible pavements when the base or subbase CBR is less than 80 for airfields or less
than 40 for roads, PCASE 2.09 does not count these layers as contributing to the
minimum required thickness. It then adds to the calculated overlay thickness to
compensate for the “missing” base/subbase. This causes PCASE 2.09 to have a larger
overlay thickness than is actually needed to support the evaluation vehicle. In PCASE 7,
the overlay thickness is only what is needed to support the evaluation vehicle.

PCASE 2.09 and PCASE 7 use different techniques for computing ACN and PCN. In
PCASE 2.09, these are computed using fixed slopes and intercepts stored in the vehicles
database. In PCASE 7, these are calculated when they are needed. In most situations,
these techniques produce the same results (typically plus or minus 1 point). But in cases
where the AGL is much larger than the vehicle under consideration, these two methods
can differ by more. For very light vehicles (such as a drone) on strong pavements, both
methods will produce very large PCN numbers (in the hundreds), but the two methods
may report PCN values that differ by tens of points.

In PCASE 2.09, the reported overlay thickness is the maximum of the calculated overlay
thickness and the minimum overlay thickness. In PCASE 7, the reported overlay
thickness just the calculated overlay thickness.

APE

For Unsurfaced/Mat pavements, PCASE 2.09 reports the resulting AGL and Passes based
on the subgrade. In PCASE 7, we report the result as the lowest value of the subgrade or
any intermediate layers.

In some cases, PCASE 2.09 is using an invalid 5 minimum thickness for roadways. Per
the UFC, the largest minimum thickness for roadways is 4”.



On rigid pavements with frost, PCASE 2.09 sometimes adds PCC overlay thickness even
when the computed AGL will supports the evaluation vehicle. PCASE 7 does not do
this, which is the correct behavior.

In cases where the computed AGL is less than the minimum vehicle weight or greater
than the maximum vehicle weight, PCASE 2.09 has a bug in its AGL calculation.
PCASE 7 does not have this bug.

In cases of a flexible pavement with a 100 CBR base over a stabilized base, PCASE 2.09
appears to be calculating the equivalent subbase thickness incorrectly — it gives a smaller
equivalent subbase thickness for the base at CBR = 100 than at CBR =80. PCASE 7
does not have this bug.

There are slight differences in the effective K curve implementations between PCASE
2.09 and PCASE 7. This results in a slightly reduced allowable pass level for some
pavements in PCASE 7.

The calculation of the allowable passes requires the determination of a crack
propagation factor (f-factor), which in itself is dependent on the analysis passes (or
coverages). To properly calculate the allowable passes, we added an iteration loop to on
allowable passes until the evaluation load is satisfied for the pavement structure entered.
This was not being done in PCASE 2.09 or in PCASE 7 prior to 7.0.7

LEEP

For certain rigid layer models, the method PCASE 2.09 is using for determining effective
K from modulus appears to be incorrect.

PCASE 2.09 had incorrectly calculated tire contact areas for several vehicles, most
notably the C-17A. This can cause differences from PCASE 2.09 in the resulting
allowable passes when using WESPAVE/WESDEF mode in LEEP.
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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.

€

1

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
PCAGSE Data Assignment

PCAGSE Database Verification

Exit

»

2.1

New/Import

A

Full File Menu

Limited File Menu

\ 4

File | System Tables and Tools

User Preferer

R New/Import

\[1 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
begin. 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

| New/Import

|7 Open pavement database

Event Manager
© Take pictures

User Preferences  Window  Help
» | NewDatabase Note: In PCASE 7 each
’5 E60/E65 Import database can contain
| 7 ETO/E71 Import multiple evaluations
‘ and/or design projects.
k5 GIS/Tabular Import

“Normal” available

options

File | System Tables and Tools  User Preferences Window Help

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

“Simple” available

/] Open pavementdatabaﬁ/ k& GIS/Tabular Import
| ] _Event Manager 4

options

2.1.1 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. Once the Create New
Database form opens:

1. Choose a Datastore properties option: Microsoft Access is 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.
2. Choose from one of the three radio button options within the Initial Data

group:

Imported from e60, e65, €70, e71 file enables import of a database
with an .exx file extension; use this option if you have existing
PAVER™ data. Select the Browse to File button to locate the file
through your File Explorer. Once the file has been selected, the file
path will populate in the form’s Inventory import file field. Check the
System tables created from defaults and appended with source data
checkbox, if applicable.

14



e Use the Inventory Name that populates automatically (if an .exx file
was provided) or give the database a new name.
e 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
209 database into an existing or new PCASE 7 database. The Import
PCASE 209 database form will open once the database has been
created.
3. The Finish button will enable 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 steps below to complete the
import process.

Create new Database (Empty or .Exx import) EI@

Datastore properties
(® Microsoft Access
1 (O Local DB (SQL Server for single users

(O SQL Server (and Express)

Proceed to Step 4 to
import 209 data into the

Microsoft Access is appropriate for single neW'V created database
user standalone install. \
Inttial data ]
(® Imported from e60, 65, €70, €71 file (O New Database | [[] Import PCASE 209 data
Inventory import file (€60, €65, €70, e71) 4
2 ‘ Browse to file

[[] System tzbles 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
made modifications to standard Systems tables in the source
database which is not typically allowed by the Unified Facility
Criteria.

Cancel | 3 Fimirs
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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 and select it.

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

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

10. PCASE 7 allows you to have data from multiple locations and times, which
appear within a single database called “Evaluations”. The data you are
importing can be found under this evaluation name; a default name is
provided here and can be changed.

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.

o5l Import PCASE 2.09 database E@
5 (@ from PCASE data directory (EMS Program Files\User Data) () from PCASE ZIP file 6
Import file or folder |Eexample PCASENExample 205 || Browse | 7 |
|| Read fils orfolder | 8
Review contents
Shared Inventory:
Metworks: 1, Branches: 6, Sections: 20, Inspections: 40
PCASE 209 data:
9 LEEF/APE Evaluations: 20, Designs: 0, DCP: 0, NDT/FWD: 20 Import Complete X
0 The import was successful
10 Base name (default Evaluation name): | Example 208 I /
11 | Import 209 Data ﬂ | Cancel J
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2.1.2

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.

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.



Add New Inventory [tems @

Inventary Data File to Impert
1

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

4

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

Destination Inventory Database

GIS Invertory Include Asset Items should only be

used if Show Asset Items is turned
[ Include Asset Items/ on in File > Database Properties >
Preferences

| 2| Showtemplatefile | Cancel | ZBack e 6 Firish

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.
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Open ltem

- O K

1/ |Name

[= : Recent ltems (1 items)
McEntire Combined PAVER PCASE MS Access | 2020-11-17 2020-11-23 O

= Al [tems (4 items)

15-Co.-elsor
Mansfield 2015 MS Access | 2020-05-06 2020-09-22 O
McEntire Combined FAVER PCASE MS Access | 2020-11-17 2020-11-22 D
RedstonedAF2019 MS Access | 2020-11-13 2020-11-13 O

| Type Created Accessed Read only

opened it.

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

Ok Cancel

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.

231 M

anage 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.

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.

If you 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

f you choose a parent directary. all subdirectories
e wiymb.le 'm:h:::::wl'ﬂ'l searching for events.
Find and select Image events in - —
® ‘Installation X () Copy Image files to ‘Installation X' S

[ nstallation X

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

added previously.

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.

oawamupnwaldb_- ov2 20150308 oa
w133 IMa T scalng r20150307 pg

| 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 event 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.

ol Event Assignment [EI
Event Type |Image v | 10f4 assigned.
gnment & 5 S I
S S = l:t:\ Seljct Zoo:\) Area Zoofom Ceﬁer Pﬂ( VizwnEvenl @ Show an event category ©
[ Instaliation X 1] 2[* |Name Has GPS ki :

Images in database directory Legend i<

(=] Not assigned (3 items)

1 = Not assigned (3 items)
oawarmupnwa04b_-_ov2-20150308

rw1331r04a1_-_scaling_i-20150307

00

(=] Assigned - Inventory - Section (1 items)
=) X:APPARK:AO1B (1 items)
apparka02b_-_ov2-_20150308

3 Inventory - Section
Inventory - Network

Inventory - Branch
Inventn - Section I /\ it - o2 2015008 |
4 S

Inspection - Section

ot

1o,

Back to manage evert .
folders... [2 Assign sel ‘evems\ y - Secti VI
Assign events based on
Assignment tips 5
> Last selected Inventory - Section ~~ Remove
@GPs | |51 rARK-ALT O assi
+ Click on the column headers for the | : ~-* 2ssignment F
tree nodes (1, 2, or *) to collapse View the selected

and expand the tree. . n

. l(I:Iick‘«;p zgy row‘l: select event or Oghe;ev:fﬁev?:::wﬂ / Eve nt/ﬁ | e
all contained events.

+ Select any number of events, then (- 2l &eeoommended\ Delete selected events T

assign them either by GPS or to the

Zoom to selected event 5 $
last selected item. O s = lLdap [ Center and zoom during non-map selections
| Lavers

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 .:I 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 ==
‘ (K L ) L || = ] .
image source, ISuxiece Caerafock = Pan || Select || | Zoom Area Zoom Out Center || Print || View Even| ® Show an event category &

Legend andThemes)

Images saved to \ Image events in database directory v [ { & O‘
Assign to l Inventory - Section v \
ﬂ Save Photo ‘ Discard photo i ‘
Right button click for details on section
o _ |[4 Center and z00m during non-map and sample (when avaiable)

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 mL ‘ 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
‘.__;!l GI5 Manager T ” = ” 23 |

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 P
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
type option . . . . [z 221
o Ige.@qrt 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.
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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.

2.7.1 Add Inventory from GIS/Tabular Data

Add inventory data from a G1S/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 G1S/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 ltems
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

P Edit the appropriate fields,
i | _ then proceed to the next
Section Fields b step to view and validate
- the newly added samples.
Sample Relds

ID:-

" [reuD | BEE
= S O

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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f MAFBTEST-HFPAD::A MAFBTEST

SamplelD | Area | Slabs | Latitude | Longitude |Comments | Status

B0807T

| = \alidation Complete ==

Walid Reconds: I:I Invalid Records:

Show tempiatefie | Cancel

O | MAFBTEST:HPAD:S MAFBTEST | HPAD g 20801
| O | MAFBTEST-HPAD-C MAFBTEST | HPAD [ 80526
O] | MAFBTEST:VERSIONZ:T | MAFBTEST | VERSION? | T 80526
L1 | MAFBTEST-VERSIONT=Z | MAFBTEST | VERSION? | 2 80526

<Back || Mex-

2.8 Export Open Pavement Database

Use the Export Open Pavement Database form to create an .e70 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 Export.

E71 files can only Export Typé

be created using
PAVER™

£70 E71is 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+

[ Include All Sections
Eait Selection (0 Se eated)
[“] Include non-associated condition families
2 [ Include Images
[ 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
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 El@

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

~~. 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

=00 . 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 e70 or e65 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 sroe data
for combine: I|

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

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 (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.

Edit Database Properties

Preferences Quick Work Plan | Predicted PCI |

Show EA Rating in Reports
[ Show FOD Index in Reports
1 Show Asset Items

CAT Code List Type

(MS Access JET)

System tables mode

[E=3 e8]
(US DoD Required)
Database
AirForce preference options
Private
Close

Edit Database Properties

Planlength [5  [2]

Localized Stopgap M&R (PCI < Critical)

Preferences || Quick Work Plan Predicted PCI |

Quick Work Plan runs a Critical PCI report with unlimited budget. Assigned family values will be used.

Define
criteria to
run a quick
Work Plan

o @]
—
Parameters for unassigned families
Stopgap Cost by PCI | New Default AC RdséRW_Stopgap v Edit

Localized Preventive M&R (PCI >= Critical)

Default lifetime credit (years) for models built without preventive.

Preventive Cost by PCI :New Default AC Rds:goc Prev v Edit
[] Global Preventive M&R Global Work Type Surface Treatment - Slumy Seal Edit
Cost by Work Type New Default RdséRW _Global Edit
Major M&R Major Cost by PCI iNew Default AC Rds_Major v VEdﬂ
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.

2.12 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.

2.13 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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2.14

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.

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.

e PCASE Data Assignment
Evaluation within which to move data
1 [MCENTIRE  9/19/2018 (3/19/2018)
Source (Sections with PCASE Data) Destination (Sections without PCASE data)
2

[112[3]4]"]

Multiple items
can be selected
at once, as long
as each selected

source is a
Section and the

Source (Sections with PCASE Data)

Destination (Sections without PCASE data)

[1]z[3]21
E

[1]2[3[«[*
|2

LE

=

|-®

McEntireAF

=] (=] (]

]

destination is a
Branch.
=2 APRON L@ RUNWAY
- AD1B =] McEntireAF
Ap2C @ APCLOSED
AD7B & APFIGHTER

Please selectboth a source and a destination.

Messages populate to

help guide you through

the process.

McEntireAR

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.
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The Destination Selection form will open after the move-data process has been executed,
S0 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)

(=@]=]

12[3[4] 1[2[3]4]"
= =
-8 MCENTIRE @ McEntireAF
[ APRON | McEntireAR
ol RUNWAY
[# TAKWAY
Destination Selection
1] 2| 3] 4[* [Select |FromPID ToFID Information
O Apply Changes #
Lo [0 |MCENTIRE McEntireAF
I—EI [ |MCENTIRE:-RUNWAY McEntireAF:-RW/1432 H&m‘hﬂéﬂﬁ:ﬁmluﬁgﬂmﬁw%m5_!“di:tﬂ;fm:1l R do thi
n H 0 A " U will e ¢ able 1o undo this
— MCENTIRE-RUNWAY--001C McEntireAF-RW1432:-RO1A1 jon except by re-locating in the other direction. Proceed?
| MCENTIRE:RUNWAY::002C McEntireAF:-RWw/1432::R02C1
— MCENTIRE-RUNWAY--:003C McEntireAF-RW1432::R03C1
— 2 | MCENTIRE:RUNWAY:RO1A1 | McEntireAF:RW1432:R01A2 | | Yes
— MCENTIRE-RUNWAY-R01A2 | McEntireAF::R\W1432:R02C2
— [ |MCENTIRE:RUNWAY-R02C1 |McEntireAFRW1432:R04C1
— MCENTIRE-RUNWAY-RO2C2 | McEntireAF::R\W1432::R03C2
— [ |MCENTIRE:RUNWAY:RO3IC1 |McEntireAFRWW1432:R04C2
— MCENTIRE-RUNWAY-R03C2 | McEntireAF-RWwW1432-R15C2 / a . .
— 2] | MCENTIRE-RUNWAY-RO4C1 | McEntireAF -RW1432:R15C1 / © The tree in the Destination box
P T will display the updated tree
structure after the changes have
been applied.
Destination (Sections without PCASE data)
1]2[3]4]°
=
- MCENTIRE r'd
[ RUNWAY
~{E McEntireAF
- 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.

Select to make sections that
were used in an evaluation,
then deleted from the
inventory ad-hoc sections.

For cases in which an
imported 2.09 database
referenced the same NDT

11 PCASE Database Verification
PCASE setings

Make copies of NDT data that is used in multiple evaluations

imported

data file in more than one
evaluation, this option will
create a copy of the NDT

Corrects surface types for
imported 2.09 sections that
were not imported properly.

from PCASE 2.09

PAVER settngs

Enforce Database Consistency Rules

Mark section evaluations for deleted sections s ac-hoc (applies only to non-historical evaluations) Verity byasch dut mod satton sty sesipmech

data for each evaluation.

II]DeleleMbldt

To delete work, /

Check System Table tems

select the work

date prior to

bydae 5471854 <]

[ Delete work evenifinspection ages change.

AIRFIELD SHOULDER

“Copy of C-17A GLOBEMASTER Il

running the —
verification
process.
PCASE PA
|~ Network. Branch Section Detais
» All nonhistorical section evaluations refer to existing sections. BIGGS SAPINFIELD 527D 222701 ‘
BIGGS STWF 507D plrrlrond]
Custom vehicles that are not used anywhere: BIGGS sTWl S110 2201

Copy to clipboard

/

<

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

Verification results
are displayed
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2.16 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.

o I =R ES Complete the
Select the level User Defined Fields for  Network v fields within the
Create User

that you would like | __—
the created fields

New/Existing Fields Deleted Fields (Recycle Bin)
User Fields for Network-Extension

to apply to first,
then select New to
begin defining >
fields.

The Delete unused User
Defined Fields button will
become enabled once a
field has been created.

~

Edit Copy Delete Rename

System Level

This Database Only

o Create User Defined Field — O X
Field Name || |
Type | Text ~ |  Display Width
Defaut Value | |
(O System Level
(@) This Database
Cancel ’

Close

Defined Field form,
then choose to
apply the field at
System Level or
just for This
Database.

33




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 cumrent 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

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

Fields

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.

34



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) Suface Type 3) Section Rank

APRON

APRON

Airfield

3.2.2

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

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

Description
Transiert Aircraft Parking

Sort Order

e L e L e e

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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3.3

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 can not 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 when the selected row is allowed to be deleted.

3.3.2

ACN/PCN

o

939999999

ACN/PCN Frost

ACN/PCN Frost

Allowzble Gross Load

Allowzble Gross Load

Allowable Gross Load Frost

Allowable Gross Load Frost

Allowable Passes

Allowable Passes

Allowable Passes Frost

Allowable Passes Frost

IRI

| Rough Index

PCN

PCN

PCN Frost

PCN Frost

NNONRNMNREE

Ooooooooogl

‘Cinse‘

[asa ]| Bee

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 in the Vehicles menu pertain to several different capabilities in
regards to the vehicles used in PCASE 7. The Vehicle Editor can be used to make copies of
existing vehicles from the database that are modifiable, or new custom vehicles can be created;
both of which can then be used for designs and/or in evaluations. The ACN/ACR Curves form is
used to view and calculate ACN lines/curves for selected vehicles. Custom vehicles can be
imported into PCASE 7 using the Import User Defined Vehicles tool. Instructions and the link to
update standard vehicles is provided via the Update Standard Vehicles option.

34.1

Vehicle Editor

Select a vehicle from the Selected Vehicle drop-list if you would like to modify vehicle
characteristics for an existing vehicle, then click on the Copy button to create an editable
version of that vehicle. If you wish to create a new vehicle, skip to the next page.

The copied vehicle can now be edited, note that the 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.

%1 Edit Vehicles
Selected Vehicle

Vehicle Properties
User Defined

Vehicle Category
@ Aircraft QO Ground
Standard Load (1b)

Maximum Load (Ib)

Minimum Load (Ib)
Percent Load on Main Gear
92.004
Surface Thickness Group #
2 v ?
Base Thickness Group #
2 ~ ?

Comments |

“Copy of C-17A GLOBEMASTER Ill

Y (in.|

Edit tire values
within the grid by
clicking on a cell

Opens a list of vehicles

=0 E=H x|
that can be exported
|| Add || Copy || Rename || Delete | | Report | | Fass/Coverage | | Export Cusiom Vehicles
IEvaluxinn Points I

X{n) Yin)

a0 170.00 |48.50
ofo 170.00 0.00
700 151.00 57.00
600 149.50 48.50
Tires 149,50 0.00
500 u Calculation flag
400 u Overlapping Tire \
o Tire .
20 All tire value
o Paints
0 Evalustion Points changes should be
100 000 ‘oe .
, A 2 completed prior
. to modifyin
10— =& 3 200 ) . bl g
X(in) Evaluation Points
Chart accessibiity

Calculation Flag Selector [pc

LEEEE =

Reset zoom

00 Tire Numbers [ Evaluation Poim.sr\

1ol wheel: z00m ick drag: zoom area
it maese bonon: pan H»;Nmn.ﬁ < button: reset

Add Deleta | | Calculate

Mirrors
tire value
changes
on
opposing
tire

 —
Xin) Yin) Load % E.:r:;i it ooyt Shape BepectRatioc PCC  ESWL ACN  PCR  LED  BETA  MoseGear POPU|ates tire
psi) Weight. b) area (3
= numbers or

2 |19050 0.00 767 14160 4486950 31688 Hlipse - 1652 & i ] =] [~ O evaluation
3 [15100  |97.00 767 14160 | 4486950 688 Bipse v |16%2 2 = =R =]
4 [19950 000 767 [14160 [s86950 I ) g @ | B 2| O points on the
5 [10e00  |108s0 |67 160 |44869.50 688 Bpse - |1652 ¥ | B B =2 4 4 [} .
5 |10650 1150 767 14160 | 4486950 316.88 Bipse v |1652 ¥ ¥ @ @ 8 = ] vehicle chart
7 [1450 | 794.50 |400 | 155.00 23.400.00 150.97 | Blpse o L1652 |m] ] [ml ] ] ] ||
8 |1450 7450 400 15500 |23.40000 15097 . R
5 |80 10850  |767 [1160  [4238350 3638 Tire Contact Option
10 0650 [1150 767 14160 |asa6950 31688 Only slec he Constant Tire Contact Area option when comparing rmed it sesions e o B

Add Tire

Delete Tire

[ Automatically mirror edns for opposite tire I Use Constant Comaﬂ Area I—.

enforce constant contact area.

For routine pavemeat analyses, the tre
the design or evahuation load change:

) tic
‘and maintain the contact area within reas

results
PCASE 2.09.07. This option does not affect LEEP analyses with WESS, bec n:msc\hc\\'ES‘ layered elasti

is e
load, the tire contact area wilincrease to unrcasonable values. To avoid
e load increases, a reduction finction is used to adjust the contact pressure.
sonable values.

Close
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Before creating a new vehicle using the Vehicle Editor; you must first obtain the vehicle
information identified in the tables below from the vehicle manufacturer.

Vehicle Information

Name of Vehicle

Standard Load (lbs)

M

aximum Load (lbs)

M

inimum Load (lbs)

Surface Thickness Group #

Base Thickness Group #

Tire
Number

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

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 after selecting Add. Input a Name and select a Vehicle
Category.

In the 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.
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.

Add Comments about the vehicle, if so desired.

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.
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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.

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 Vehide - O X

Lo
Name:  [Custom Vehicle]

Vehicle Category
@ Aircraft O Ground

| Custom Vehicie U= G e [oeee | fREET PPy an

Vehicle Properties
/| User Defined

Vehicle Category
@ Aircraft O Ground 80
Standard Load (Ib)
Maximum Load (Ib) 40
2 e
Minimum Load (Ib) m Calculation flag
= # Overlapping Tire
Percent Load on Main Gear P O Tire
100

Points

Surface Thickness Group # 4 -
0O Evaluati ints

= [

Base Thickness Group #

= [
150 -100 -50 50 100 150
4 | [ commens 1| -

Chart accessibilty
EEES Resetzoom | HE3emilsiiionsn Fimoatt it
Calculation Flag Selector I:ITile Numbers [] Evaluation Points

[Delete]| [ Calculate

Contact Tire Load At
e rra— — The Close button will enable

once the custom vehicle’s tire
loads sum to 100% or all vehicle
errors have been resolved

Amomaﬁcally mirror edits for opposite tire Add Tire — O x
Ii Add Tire Delete Tire X y: " Close | ©Q E
|'IDC1 | in. | in. . i
P—— Auto-populate the opposing tire row
Each vehicle is limited o
Nose G oF Cancel
to a maximum of 100 £ Nose Gear : TG

tires/evaluation
points. Once the limit
has been reached the
Add Tire button will
disable and a
notification message
is displayed.

@ e

Vehicles are limited to no more than 100 tires
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3

4.2

ACN/ACR Curves

The ACN/ACR charts form can be accessed from the System Tables and Tools menu, or

from the Traffic form within the Design, APE and LEEP modules.

Note: The ACN is the current international Civil Aviation Organization (ICAQO)

procedure for reporting pavement strength and the ACR is the new ICAO procedure that
will be implemented in 2023 by member nations. The Department of Defense has not set
an implementation date.

Click and drag the
black load line
within the chart to
update the load
and ACN values or
input a value in the
Load field.

The maximum

load row values

are displayed in
bold

450

——A(CBR>=13) ——B(8<(BR<13)

550 650 750

Load (kips)

+ C[4<CBR<=8) ——D(CBR<=4)

[ACN Value for Flexible Subgrade Categol

CBR, %)
D (CBR<=4)
35.3]

116.5

189.7

BOEING 787-9 - ACN - Rigid

/

450

550 650

Load (kips)

1 ACN/ACR Charts =
Vehicle BOEING 787-9 N
Surface Type Display MinLoad: 2500 kips Maxload: 5615 kips
@ Flesitle @ ines The Vehicle
O Rigid QO Curves n
drop-list
200 4
Calculate 180 contains all of
@ ACN .
O4cR 160 the vehicles
140 4 . .
= within the
120 4
< - .
=l Load [5615 | kiPs Z 100 =4 vehicles
ACN < (&
Subgrade Cat A [656 50 / S database
Subgrade Cat. B [72.0 — Load
Subgrade Cat. C 866 60 4 ]
Subgrade Cat D |1165 404
201 The report button is
0 v T T T T T T T T T T T T T T T 1 1
200 250 300 350 400 450 500 550 600 650 700 750 800 850 enabled for Llnes and
Load (kips) .
disabled for Curves
L BOEING 787-9 i /
ACN Value for Flexible Subgrade Category (CER. %) | ACNVulueiov 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<=32)
\@ 28 261 86 353 %2 271 05 46
5615 66.6 72.0 86.6 1165 646 765 904 102.5
8423 1043 133 1389 189.7 1002 1211 1444 1637
Close
B © D E F C H 1
BOEING 787-9 - ACN - Flexible /
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The Aircraft Classification Number (ACN) is a number that expresses the relative effect
on an aircraft of a given weight on a pavement structure, for a specified standard
subgrade strength — in terms of a standard single-wheel load. The Pavement
Classification Number (PCN) is a number (five-part code shown in the image below) that
expresses the load capability of a pavement based on aircraft type, pass level, and
subgrade strength — in terms of a standard single-wheel load.

By comparing the ACN of a specific aircraft to the PCN of a pavement section, one can
determine whether the aircraft can safely operate at a specified weight on the pavement
section. PCASE 7 implements the Civil Aviation Organization (ICAO) guidance for
computing ACNs and PCNs when doing pavement evaluations. There is an ongoing
ICAO effort to transition from the ACN/PCN system to the Aircraft Classification Rating
(ACR) and Pavement Classification Rating (PCR) system. The objective of transitioning
to the new system is the same as the ACN/PCN system, but it addresses some of the
perceived shortfall of the ACN/PCN system. Specifically, it takes a more mechanistic
approach to the computation by using a stress-strain response. All wheels are considered
rather than a standard single-wheel load, and the new approach uses modulus and
Poisson’s Ratio material properties, rather than CBR and Modulus of Subgrade Reaction
(k) values (Indexes) used in the ACN/PCN procedure.

The new ACR procedure has been implemented in PCASE 7. However, the Department
of Defense has not set a date for adopting the new ACR/PCR procedure.

Pavement Type Evaluation Method
R = rigid, concrete T = technical
F = flexible, asphalt U = type of using aircraft

30/R/A/W/T

; :
Subgrade Strength Tire Pressure

A = high, > 13 CBR, > 442 K W = unlimited
B = med, > 8 CBR, > 221K X = high, < 1.75MPa (254 psi)
C=low, >4CBR, >92K Y = medium, < 1.25 MPa (181 psi)

D = ultra low, < 4 CBR, < 92 K Z = low, < 0.5 MPa (73 psi)

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.
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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 ol =)

Vehicles File

CA\EMS Program Files\PCASE\Servers\Modified 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.

Operation Complete X

o 1 vehicles have been imported.
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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‘I‘jd‘i : E)pﬁyﬁj :rﬁame Delete iféxponrti(iustom Vehicles

Vehicle Properties
User Defined

Vehicle Category
@ Aircraft (O Ground

7
Standard Load (b) LY
e ————————

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 (oo =]

https:/ftr 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:\ProgramDeta\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 GIS 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 El
Overview (| GIS Settings Inventoryl Inspectionl Verification Toolsl Menus| Graph Defaultsl PCASE Defaults

[0 Make the default selected tool 'Pan’ instead of 'Select’ when the GIS map is opened.
0.70

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

Turn on computer GPS location on program start | Disabled v

Default report | Default GIS Data e

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 E@
Overview| GIS Settingsl Inventory” Inspection 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 El

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 =0ERE<
Overviewl GIS Settingsl Inventory[ Inspection Hm Menusl Graph Defaults | PCASE Defaultsl
Verification tool defaults
® Preselect no items
O Preselect all items except "Recalculate Conditions" and "Recalculate Surface"

O Preselect all items

Close

46.6 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.

D 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
Legacy databases (32-bit only) / roles or permissions, database delete, or used as a source for
combine inventory. Anyone able to navigate to the *.pvx file
{ will have full write capability. However, the .pvx database is
¥ i r " ¥ saved to a specific location instead of your user data folder
Ul Show newjlmport dnc obel Iegacy Calabasos (pVX) 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,

® Simple (Private system tables only)

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.

[ Default Preferences

Overview| GIS Settingsl Inventoryl Inspectionl Verification Toolsl Menusl Graph Defaults PCASE Defaults

Standard Range Graphs
[J Start Y Axis at 0

[0 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)

(B8 HoR =3

Close

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

=8 EoR ==

Overviewl GIS Settingsl Inventoryl Inspectionl Verification Tools] Menusl Graph Defaultsl PCASE Defaults
Features Design Defaults Evaluation Defaults

Manage Roles and Tools

Customize

| do both Design and Evaluation; show me all tools Q@ -an-aMa
® anence <« visibility of tools

(O I enly do Designs; hide Evaluation Tools

O I enly do Evaluations: hide the Design tools Validation warnings are displayed using a

[APE [ALEEP [ADCP [ FwD red exclamation icon @ hover over an
icon to display a notification message.
Turn this option on if you would like the
icons to flash; otherwise they will appear
static.

I [] Validation warnings - add a blink effect. |<_

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

Close |
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Default Preferences
0verview| GIS Settingsl Inventoryl Inspection | Verification Tool5| Menusl Graph Defaults” PCASE Defaults

(= @]=]

Features Design Defaulls Evaluation Defaults
Design Default Moduli O X
Design Defaults igner Name | e T Default Modulus (pei) S
WA 1ok Concre
only apply to Default Service [ Force / 200.000
ea Ch new Portland Cement Concrete 4,000,000
design project [ Include Drainage Information  [] Include Frost Informaﬁon/ PCC Roller Compacted 4,000,000 Defau|t MOdUlI
Base 61,000
that is created, | DFvtFevementTiee [rstiod I/ PCC Base Slab 4,000,000 values are
Historical Default Analysis Type |carx / AC Stabiized Base 1.000.000 predetermined
. . PCC Stabilized Base 2,000,000
projects are not Default Failure SCI S o for each
: respective
affected by the | oefeuit cer criteria O Alp @ Beta-Alpha Hybrid Separation 45,000 p
defaults. Subbase 24,000 module. However,
Stabilized Subb, 700,000
Pcc Flex - =i S:;’F" ubbase 2“;00 the default values
. tr : psi i 1 .
Default Moduli for Layer Ty
T S Subbase Dranage 500 can be overridden
Separation 45,000 on both tabs.
Modffied Subgrade 24,000
Compacted Subgrade 24,000
Stabilized Subgrade 700.000
Natural Subgrade (Coarse) 9,000

The default Rigid Failure Criteria
value is based on the selected
Default Service and will update

when the Service is changed.

Features Design Defaults Evaluation Defaults

Reset to Defaults

E(

Shared APE/LEEP Defaults

Open evaluation checklist with LEEP or APE

APE Defaults

Default Service: [Ar Force

Changes made

on the Evaluation

Defaults tab only affect newly created
evaluations. Historical evaluations
imported from PCASE 2.09 will not

inherit these attributes, unless a copy

of the evaluation is made.

v |I Default Controlling Traffic Option: Calculate Controling Vehicle

v]

Default Traffic Pattern:

|c17 AT 50,000 PASSES

=

[] Consider Frost | [] Calculate and Display ACR and PCR | [7] Calculate Overlays

Percent damage occurring in thaw

period: e

S

Default Cr: |0.75

N

LEEP Defaults

Use CBR Alpha Criteria: []

When Consider
Frost on the
Evaluation
Manager is
turned on, this
setting is
displayed on
the form and
can be changed

Displays calculated ACR and PCR results
for APE/LEEP analyses and enables
report options for evaluation reports

Rigid Failure Criteria: |Shdiered Slab

APE Default Moduli

| Default Moduli for Layer Types

Default PCC Flex Strength: psi

Layer Type | Default Modulus (psi)
Asphalt O 200.000

Portland Cement Concrete 4,000.000

PCC Roller Compacted 4,000,000

PCC Base Slab 4,000.000

AC Stabilized Base 1.000.000

PCC Stabilized Base 2,000.000

Stabilized Subbase 700.000

Reset to Defaults
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=

Design D Evals D

Shared APE/LEEP Defaults
Open evaluation checklist with LEEP or APE

I Default Service:

| A Force

Default Traffic Pattern:

Percent damage occurring in thaw
period:

| IJe‘huIl Conirolling Traffic Option; | Calculate Controling Vehice N

|c17 AT 50,000 PASSES |

=

[ Consider Frost [ Calculate and Display ACR and PCR |[] Calculate Overlays

APE Defaunsl LEEP Defaults I l

Rigid Failure SCI: |D

Default PCC Flex Strength: 700 psi

Thaw Meodulus Reduction Method: |© Use Modulus Reduction Factors (O Use FASSI or FAIR Values

Default Representative Basin Selection Methodin O Use mean measurement (UFC)

Backealculation:

(® Use mean modulus (PCASE 2.09)

Default Moduli for Layer
Types

Backcalculation Control Parameters

\

LEEP Default Moduli — [} X

Layer Type | Default Modulus (psi)
200.000

PCC 4,000.000

Roller Compacted PCC 4,000,000

Base 61.000

PCC Base Slab 4,000,000

Stabilized Base 1.000.000

High-Qualty Stabilized Base 2,000,000

Drainage 45,000

Separation 45,000

Subbase 24,000

Stabilized Subbase 700,000

Select Fill 24,000

Modffied Subgrade 24,000

Compacted Subgrade 24,000

Stabilized Subgrade 24,000

Natural Subgrade 9,000

Close

Backcalculation Parameters =
Parameters  Fomulas
Use Root Mean Square Error or Error
(@ Use Root Mean Square Error (RMSE) O Use Total Percent Error
(RMSE only avaiable in YULEA backcaleulaton mode)

Enter Backcalculation Thresholds
Maximum Number of terations 20 |

Deflection Basin RMSE (%) [3 |
Modulus RMSE (%)

Backcalculation iterations will teminate when:
@ Either Deflection Basin RMSE or Modulus RMSE is less than or equal to threshold.

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

NOTE: iterations are by the Maxi Number of lterations.

Resetto default valves | [ Aoply
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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.

@’ Configure Gl
Location mode

@® None

PS Device Settings

(O Use location from operating system (recommended)
(O Use GPS Device connected to COM Port (32-bit only)

/

(o] @ |

/ & Configure GPS Device Settings [E]@
Location mode
COM GPS Device @® None
COM Port settings Location settings (O Use location from operating system (recommended)
Port | AutoDetect ~|  Datum WGS 84 b (O Use GPS Device connected to COM Port (32-bit only)
Baud |AutoDetect ~ Grid | UTM North ~
Last status |Ready | Pemission [Granted | ]
Connect to COM port message
s | ‘ Hortizontal |73 I Update |11 2ds I
Latitude [0 | Longtude [0 | c. (meters) Interval L—
| ‘ ‘ ‘ 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

e 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.
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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

BEWHD

Arrange Icons

1 Design - No Project

2 Evaluation checklist

3 APE Evaluation - No data selected

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

5.1 Tile Horizontally

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

[P APEEvalustion - No dato selected
Evauatins Evaluaton cimate
| My ot evakaation (5r18:2021) | Eveluation Manager. . Noclimass selected. )

Layer Model
Lo J@

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.

Ev el [r=m]lsEe]mESm] | ¥ APE Evaluation - No data selected
Evaluaton Evaluatons. Evak clen p Mode
My fret exeluation (5/18/2021) | [[Evelution Menager... My st evaluation (5/18/2021) v| | Evalustion Manager... | No clim EE Ovts oon M sechons e iceny
Sections
| s
> [he|@

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
acl il

Evaluat'ron checklist
U | [Myfist evaluation (5/18/2021)
DCP Tests

Test Mame

5.4 Arrange lcons

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.

g o el | o T lal T iE
i ‘]q Evaluiation checklist B3 0k 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.

The Open User data folder
button serves as a shortcut to
your SMS User Data folder. If

you’ve properly configured

moving your SMS User Data
folder, this option will also take
you to the new file location.

\

About PAVER 7

Move User data folder

N Open User data folder

PCASE 32bit 7.0.5 2023-03-17

EMS04UIDesktop

Built on 1/11/2023 10:14:15 PM
Copyright © 2012-2022

IIT Corp

=

Working memory: 0.17 GB

Loaded Assemblies

<In Memory Module> 0.0.0.0
<Unknown> 12.0.0.0
Accessibility dll 4.0.0.0
APBEngineering.dll 7.0.8476.26304
Arction.DirectX.dll 10.2.1.4001

- |Arction.Licensing.dil 2.2.1.1
Arction.RenderingDefinitions dll 10.2.1.4001
Arction.WinForms.Charting. LightningChart .dll

10.2.1.4001

Configure workgroups

Open Error log

Close

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

Current user data folder

[C:\Users\Public\Documents 2e68\7.0.5 Testing Jan 23 |

Change user data folderto...

Set to default value

Inventories or files in cument user data folder

Inventories or files in target user data folder

BalilUAS2022_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.

Save configuration and exit

|| Browse... I,

Browse For Folder

v @ This PC
> _J 3D Objects
> [l Desktop
> E] Documents
> * Downloads
> Jﬂ Music
> [&=] Pictures
> m Videos
v 23 Local Disk (C:)
> EMS
EMS Program Files

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.

Categol

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

Message: Exception caught: ### BUILD DATE 4/27/2821 5:33:17 PM
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

ry: Error

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

Message: ### BUILD DATE 4/27/2021 5:33:17 PM
C:\Program Files\EMS\PCASE\resources
Category: Error

DLL VERSION 7.9.781@.22609 32-bit ###

DLL VERSION 7.8.7810.22609 32-bit ###
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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 QOverview 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 = O X
PCASE Overview PCASE Design Help | PCASE Evaluation Help | Scroll down to view
o= | x| - e
Create/import a Database \ IR IS J additional pages
Book marks / l A
—

Key Features Create/lmport a Database \
Type a word or phrase

imrovements to PCASE into the search field to Newmpost
. ) . The first time you use PCASE 7, you will need to create or import a database befor can
quickly locate information .

h.ml t are dependent u p.mu,.w
PAVERPCASE Dcfmlu

Calculation Di

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

Open the selected pdf
outside of the Newlmport Pavement Database

Create a new PCASE 7 database or import an existing E60, E6S, or E70 datsbuse by selecting
H the New/Import > New/Import pavement datsbase option. Once the Create new Datsbase form

program with the ol

1 ()..-.‘ a Datastore properties option: Microsoft Access is the recommended default option

most single user, standalone installs; Local DB and SQL Server arc optioas for

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

default pdf viewer set

on your computer to
save or print a file.

Click on the checkbox,

appended data’

then Select a pdf vallu.l[-whh:\:uhmu!l\.lll)Ilf.\n exx file was provided) or give the database 3

opted for Microsoft Access. choose from the three radio buttons in the Initial Data

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

/.

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

I ] Open pdf with defautt program I [ Show this window on program start I Back Next | 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.

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

N 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

UR = Unpaved Road

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

UD = Unpaved Driveway
MP = Motor Pool

SA = Staging Area or Parade
Deck

The standard roadway Branch ID
is the name of the road

Branch ID and Branch Name.

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
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1 olumbusAA | = ” = ” 22 |
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)

\ >
| Mew Branch [} X
\ Branch
Branch ID: [RW0018 Moo, |Runivay 00/18] |

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 . . . .
_ . o B = Nonchannelized traffic; full design weight
T = Taxiway grouped by similar pavement . . . -
_ . C = Nonchannelized traffic; traffic volume is
A = Apron + type/thickness, base + . ’
T . low or 75% design weight =
H = Helipad type/thickness/strength, subgrade . . . .
_ D = Nonchannelized traffic; traffic volume is
O =Overrun type/Strength, etc. ) vl 5% desi ot 1%
extremely low or 75% design weight, 1%
§ = Shoulder Use: 01, 02, 03, ...99 nely gnwelg
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 ldentification

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
CcoB 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
Sz oz @y fier Constructed: * [Thusday . January | Length: * [260 Width:* 100 | ®
detailed
information on P Rank:* P 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

¥ sectionis only
displayed for PCC
Surface Type

Airfield Section Rank

Rank Code

Description

Primary P

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 S

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 T

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.

Total Slabs — True Area
OLA SN0 = Slab Length x Slab Width
11,200
Total Slabs = ———— = 40 5labs

20 x 14
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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

Slab Width ) - 1] % Section Length

) — 1] ® Section Width + [(

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

Shuqual::APPARK:AD1B Go to System
Network  Branch ~Section Tables and Tools
i 3
Section D From [ | o g | >Editnentory |7
Picklists > =
Surface Type PCC Rank | v] Lest Cms"ucggpe 1/1/1959 Descriptive hd
Fields to g
FOD Aircraft |F-1s v| Date was back calculated manage fields. g:
Length Width R’ Colculated Area | 26,000.00 -
3
Calculate Descriptive Fields  Liser Defined Fields ¥
Area N
® . 0.00 SqFt () True Area |26,000.00 SqFt
Adiustment q _ q g
Slab Data i
Slab Length (Typical) Slab Width Ft —
Total Slabs |144 Joint Length {34533 Ft
Comments pesign Shon
Asset Asset
ltems Data < >
You are editing: (®) Current Values | () Histerical Inspection Values I
| '5\|| o | \|I| | Copy | | Delete | | Close
\

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.
¢ View all latest conditions: Displays a table with the last computed/inputted
condition indices associated with the selected Section.
¢ 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.
¢ 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 PCl Deterioration Family Assi

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

(O View one condition index for all

3/ 7
10/3/2017 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 eq

You are editing: (® Current Values O Historical Inspection Values } v|

®:2 ||E0| |New||Cq:fy’|Delete| 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 g
001 200.00| Sqft o
w2 w0 s | =
g
g
]
g Samples
3 sub-tab
g
3
| New Sample | | Delete Sample |
You zre editing: (@ Current Values O Historical Inspection Values v|
@ || so | | MNew | | Copy | | Delete |

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 Items has been enabled, the tool options will appear beneath the
GIS Assignment tool.

File  System Tables and Tools  Preferences  Window  Help
M Inventory  + | @ Reports = | Selectors  + & Work + | 3 Design Module || Evaluati

| H Define Inventory
GIS Assignment

| Asset Management & mport/Assign Asset Items using GIS/Tabular Import
Centralized Asset Management b View/Edit Asset Identities
2 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 ldentities

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

7) Site 8] Faciity

=3 Eoh ==

4) Street Type 5) FAC 6) CATCD
9) Manage Descriptive Fields

Facility ID | Facility Name RPUID
NFA1 DDDDDDE| TAXIWAY J (ON Rw 14) TO CALA | 21153

RPSUID - Site Dominant Fac Sort Order ~
1- MCASCH| 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 N
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
|E Assign Asset y Items to P tl y ltems (MCASCP:HPAVTL:HOTA) ) - (=N =R =]
Asset Inventory kems  Asset Use Category Clear tem Assignments Asset Identltles
Cument Assignments:
Branch RPUID: Unassigned = Clear assignment BranchHPAVTL  SectionHO7A
Edit Selected Asset
‘ Drag a column here to group by that column. ‘
5 Assign to Branches Using
Select Row to be Assigned ‘ Query Tool ‘
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 | posioniio Cierent Netwoc |
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 easier 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
Close

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:HOTA
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 ~ Assign to Branches Using
Navy 1111 | FIXED WING RUNWAY, SURFACED ‘ 11110 RUNWAY/FIXED-WING - SURFACED QuecyiToal
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 >
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.

Asset Inventory ftems  Asset Use Category Clear ltem Assignments
RPUID | Facility ID Facility Name Dominant Facility CAT Code | RPSUID | Site Name A
21159 |NFA100000087443 | TAXIWAY J (ON R/ 14) TO CALA [11210 [1 | MCAS CHERRY POINT MAIN BASE
22161 |NFA100000088408 | VTOL LANDING PAD (KILO TAXIVIAY) 11125 1 MCAS CHERRY POINT MAIN BASE
20639 |NFA100000085016 |COMBAT AC LOAD AREA 11656 1 MCAS CHERRY POINT MAIN BASE
17883 | NFAT000D0083368 | AIRFLD PAVEMENTS-TAXIWAY #13 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 |ACCESSAPRON HANGAR 1700 11340 1 MCAS CHERRY POINT MAIN BASE
20333 |NFA100000083452 | AC WASHRACK PAVEMENT (FAC 1701) 11610 1 MCAS CHERRY POINT MAIN BASE
22022 |NFA100000083664 | RUNWAY 14L 11110 1 MCAS CHERRY POINT MAIN BASE
18576 | NFA100000078499 |ACFT WASHRACK BY 1700 11610 1 MCAS CHERRY POINT MAIN BASE
22025 | NFA100000083691 | 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  |NFA100000022563 | TAXIWAY ETWN Rw/ 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 | NFA100000086382 |VTOL LANDING PAD (NERW32) 11125 1 MCAS CHERRY POINT MAIN BASE
20042 |NFA100000082634 |WARMUP PAD NOTBY HUB 11842 1 MCAS CHERRY POINT MAIN BASE
21840  |NFA100000062727 | TAXIWAY NO.3 INNER 11210 1 MCAS CHERRY POINT MAIN BASE
2003 |NFA100000082607 |ACCESSAPRON HANGAR 1665-1667 11340 1 MCAS CHERRY POINT MAIN BASE
22024 |NFA100000063682 | TOWWIAY CRASH FIRE 11850 1 MCAS CHERRY POINT MAIN BASE
21842 |NFA100000062745 |AIRFIELD PAVEMENTS- TAXIWIAY D 11210 1 MCAS CHERRY POINT MAIN BASE
18442 | NFA100000086381 |VTOL LANDING PAD (RUNWAY 23) 11125 1 MCAS CHERRY POINT MAIN BASE
21168 |NFA200000332962 | TAXIWAY "L" NEAR THE APOE 11210 1 MCAS CHERRY POINT MAIN BASE
lmﬁ‘} AMCA1ANANNNDIRIC DCCIICI TAVIAY DV DR 11910 1 MOAC FAUCDDY DOIKT MMAIRL DJ\CI:} O
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: \
P t (CSV or XLS) Column of RPUIDs (no
roperty duplicate rows)
System < 7 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



7.4.1 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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L= Create Asset Ite

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

Select the type of Asset file

() 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 Items. X

Browse to and select a .P7Assetldentities or P7AssetTypes 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
=1 Networks A (=l Networks A
= POLK = POLK
(=] Branches = Branches
(=] APCR = AFCR
{# Sections (# Sections
(= APFIRE
Sections Move >
= APH4228
= Sections Copy—> [ Sections
(= APHa262
(=) APH4262 Include | [ Sections
[ Sections Substructure : 14285
) APH&295 iZCoey 5] Sections
[ Sections Apply Prefix =) APH4297
= APHL297 A @ Sections
[ Sections o = APT
= APT [—ICC [#] Sections
[l Sections £ APUAS
= APUAS {# Sections
[ Sections = APWR
= APWR [ Sections
PR ~ A Nt A
Delete Rename Select Sections Using Query Tool |

[ Respond to selections

] Respond to selections

The Move and Copy
buttons are enabled
because valid
selections have
been made in both
the Source and
Destination boxes

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 =R ==

= 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

I 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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lnvenfory: Surface, Use, Rank, Cafegory

&) £ » @ & = .0 . R
Pan || Select ||| Zoom Area Zoom Out Center | Show Labels | Print Export GIS || View Event @ Show an event category Borders  Hide Sel

APRON

HELIPAD

RUNWAY

TAXIWAY POLK::PAOPS:-A01B

Use = APRON
)
4
Rank Select a map shape
(S:Strfeaa:? to view inventory
<> information
= Center and zoom during non-map selections Right button click for details on section and sam;;l:amlﬁg) ||

POLK::PADPS:ANB / ’
Use = APRON

POLK:PAOPS:AO1B -- Use = APRON /

User Defined Information /
Inventory

Work

Close ‘

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.

78



() summary Charts =5 EcH|
*R e L apection
T4
e . .
Make selections using
5 the drop-lists for the
4 chart and grid to
H 3 populate with data
2
1
0
- 00-02 03.05 06-10 1115 16.20 21.25 2630 31.35 3640 4150 50+
Grid values

are editable \ Age Atlnsp

0

3
e | 7] syez|sr [ 19| s | w0 8| 8 7829 73|
11-15 7 553309 | SaRt 20 18 14 14 12 12 87 87.29 l
1620 5 289,577 | SqRt 10 13 19 19 17 17 77.8 79.49
2125 3 208.136 | oA 25 2 23| 72 76.87 v
@ MiSectons O Subset of Sections Opens the Enterprise p E s 7 | Cose

Summary Reports
window

8.3 Enterprise Summary Reports

Enterprise Summary Reports are a reporting

[esvanl 1
feature that allows you to select a Subset of =S IR =
Sections or All Sections from the (?urrently i iy e e M toe el (e e
open database to group by a selection of Gy e
properties, as well as a selection of Selected Name A][ Selected Name A
condition types for weighted average O | Age at Last Inspection ACN/PCN
condition parameters. After you’ve made Age at Time of Repor O |FOD index
selections from both columns, cllck-on the T A
Calculate button to generate results in the ,

L . . M |cATCode ] |FOD Potential F-16
Condition Groupings window.
[0  |CAT Code Title [J  |FOD Potential KC-135
O |Category [ | FOD Potential Rating
[0 |Condtion v O PCl at Last Inspection G
@ Al Sections (O Subset of Sections
| Cancel |

79



Condition Groupings El
Grouping [ Propety | Value | Pavement Area | Unit | Wi Avg Condttion ~
ACNECH By Age
ACNFCN 8y Age Age 10-20 1.107.28200 Saft 1720
ACNPCN 8y Age Age 20-30 269547.00 | Saft 174 : — :
ACNRCN B Age Age 30-40 17560100 SaR | o _1ggl | Righteclickin the grid
ACNFCN 8y Age Age 40-50 15.641.00 | Sqft 250| | areaforreport options
ACNFCN 8y Age Age A 180227101 | Sgft 11260
ACNPCN 8 CAT Code CAT Code 1.100.00501 | Sqft 770
ACNPCN 8 CAT Code CAT Code | 11221 126.60700| Sqft 282
ACNPCN 8y CAT Code CAT Code | 11212 | Zoom v 081
ACNPCN 8 CAT Code CATCode | 17110 | _ 081
ACNPCN By CAT Code CATCode | 11370 |  Reviselayout 0.0
ACNPCN 8 CAT Code CAT Code | Al . Save Layout 1126
ACNPCN By Rank Rank F Delete Saved Layout 142
ACNPCN 8y Rank Rank S Change Sort Order 24‘?
ACNPCN 8 Rark Rank T 71.85
ACNPCN 8y Rank Rank A | Search 11.26
ACNPCN 8 RPUID RPUID | 299612 [ openintrca [Q 1.42
ACNPCN 8 RPUID RPUID : 200
ACNFCN By RPUID RPuD | 1001258 | Experttefile Cxix) 054
P [ v aim P | 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 BB FaBE DA% RN NP B E=0)
7/27/2021 Branch Listing Report Pagelof2
Report Viewer tool bar Pavement Database: PolkAAF 2619 |
options for savin : : Numberof | True Area
' p ' g Network ID Branch ID Name Use Seetloms (SqF) Comments
printing, exporting, and Copass rosawas
COMPASS SWING reconsturctad 0.5 miles ¢
editing the background FOLK APCR BASE APRON ! 1440000, guth of expansion of TW ||
E H
color of the report POLK APFIRE Firs Station APRON 1 557100
MG 23
POLK (APH4239 %N%R4A ? (AFRON 1 6504300
MG 262
POLK (APH4262 ‘I.\{-.p'\ﬁ.é}‘\l'\ﬂ-h.ﬁ (AFRON 1 1564100
MNGAR 4295
POLK (APH4295 ‘}_\{_‘p.\ﬁ.g‘\‘m.hg (AFRON 1 37.59800
HANGAR 4297
POLK APH4297 ADRON APRON 2 §3,64300
| RUNWAY s
POLK AFT TURNABOUT [APRON 1 22,50000
POLK [APUAS TAS Aprons [APRON 2 9488000
POLK APWE. WASHRACK (AFRON 1 50,759.00
{lporx HEHOS Hospital Halipad HELIPAD 1 6.400.00
POLK HPWARFIOR  (Warrior Halipad HELIPAD 1 2,50000
| |POLK PACII0 C130 RAMP (APRON 1 102,02500
POLKE [PAOPS OPERATIONS EAMP |[AFRON 1 104,89500
{lpoLk Pas SOUTH RAMP APRON 5 949.44101 !
POLKE EW1634 RUNWAY 16-34 [ELUITWAY 4 41000000 -
Page 1 of 2 100%

8.5

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.

User Defined Reports
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Memorized Reports
Record Count II'

| Inventory Items Above Critical v| | | |

| New || Copy

Refresh
Predicted PCI
|Msmnlize | [ Rename | [ Delete | ] Filter Value Lists

= Networks Select Columns Select Rows

") Branches Category - SectionlD Move
ory Description Up
o Work History Com
=) Inspections Const_Date Associated
[ Samples FOD Aircraft elements from go“
+ Extrapolated Distresses From D . o
Grade tree selection
o Latest Conditions Joint Length
- Predicted PCI (Net Calculated) Lanes
© Msset Tags Last Global Work Date

Last Global/Major Work

=
Last Inspection Comme Use the arrows to move selected
Last Inspection Date
<

Last Inspection Total S: items over. Each chosen item from

This tree reflects Last Local Work Date the Select Columns section will be
Last LocalfMajor Work . . .
the database Last Major Work Date displayed in the right column.
structure. Select a Length
Length x Width
component of the PCI Family

hierarchy that
contains the data
elements you wish
to include in the
report

PID

Memorized Reports | Inventory kems Above Critical

~|

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

MetworkID

Right-click in the grid AFFJHE

area for print/export POLK | APHa239 | A1SC
e FOLK * | APH#297 | ATIC 2p and Da

POLK | APH4297 | ATEC S
APT A138 © Bioe Sresdshest
APUAS Al48 © €5V Comma Separated Values
APUAS ATé8 O ASC Tab Separated Values
APWR ATeC O XML e
HPHOS AZ08 O Shape Fie

HPWARRIOR | A218
PACII0 Ad28

5 Network D PAGPS A8 Output folder | || srowseforfoider |
=i s —
SectionlD | 35 String PAS A078
d PAS AGSE -
is o6 _
PAS Al78
AWIEH ROIAT
1634 ROTAZ
AN RO247
AWT R0242
‘ mh';;g“'\ Map 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::A208 (1 tems)
# POLK:HPWARRIOR::A21B (1 tems)
# POI K-PAC130-AN?R (1 tems)

Traffic | Section
Aifield Traffic Pattem
POLKAAF2019 v B

Controling Traffic Mode
Use Controlling 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 z0om during non-map selections

Right button click for details on section

o= s
Layer Model Settings Layers Respond to selections
New ||Impot V|| Copy || Rename || Delete [ Use Backealculation o T
M Calculate Overdays
» IO e Portiand Cement

1= Nang — Backealculati Analysis  Overlay Base Unbound Aggregate 6.00 | En+1 \
T POLK-APHA239-AT5C (1 tems) FWD data Netural Subgrade Cohesive Cut 22250 BackCale N\
5 : : 5 of 20 basins will be evaluated.
5 POLK-APH4262-A05C (1 tems) e \
4 POLK::APH4295::A06C (1 tems)
) POLK:APH4297-A10C (1 tems) Select basi{ ) Inventory =& }R
& POLK:APH4297-A15C (1 tems) - = -

— == - d [ @ §2) L L || = i Al A
© POLK-:APT::A13B (1 items| Backcaloulat) | b, || elect ||| Zoom Area Zoom Out Center || Print || View Event @ Show an event category : |
 POLK:APUAS:A14B (1 tems) o .

and Themes

G T o) | gl Legend The evaluation form
& POLK:APWR:A1EC (1 tems)

must have Respond to

selections on, to be

used in conjunction
with Selectors.

and sample (when available)

Close
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9.2

GIS/Tree Selector

The GIS/Tree Selector is simply a combination of the Tree Selector and GIS Selector displayed
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
= APT
A138
[l APUAS
A14B
A198
B APWR
A16C
£l HPHOS
A208
£ HPWARRIOR
AZ1B
= PAC130
A02B
£l PAOPS

4

Pan

Legend and Themes

EER|

3 Jo £ A | m| M )
Zoom Area Zoom Qut Center || Print || View Event @ Show an event category

=

Make selections using

the tree or map

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

POLK::APH4262::A05C]

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

Center and zoom during non-map selections

——

Close

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.

Ef' List Selector
MNetwerklD | POLK

BranchlD | APFIRE

SectionlD | A22B

BN HoR =

Name |POLK ARMY AIRFIELD FORT POLK LA.

b

Mame | Fire Station w

From |0 w| To |2 w

Close
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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.

[T Asset ltems List Selector

Facility ID
Facility Name

RPSUID ‘

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

POLK

POLK ARMY AIRFIELD FORT POLK |

COMPASS SWING BASE

Copass rose was reconsturcted 0.5 miles south of expansion of TW B

APRON APFIRE Fire Station

APRON APH423% HANGAR 4233 APRON

APRON APH4262 HANGAR 4262 APRON

APRON APH4295 HANGAR 4295 APRON

APRON APH4297 HANGAR 4297 APRON

< E

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.

9.7

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.

4/26/2021 [Subgrade Category][ACN/PCN]
211172019 [SCI[PCIJ[FOD Index]
7/1/2007 [CONST PCIJ
2/11/2002 [SCIJ[PCIJ[FOD Index]
10/30/1585 [SCI[PCI[FOD Index]
7/20/1892 [SCI[PCIJ[FOD Index]
7/14/188% [SCIJ[PCIJ[FOD Index]
3/29/1885 [SCI[PCIJ[FOD Index]
71111881 [CONST PCIJ
[= APFIRE
= AZ2B
2/1372018 [SCI[PCIJ[FOD Index]
1/1/1987 [CONST PCIJ
(=) APH4238
= A15C
2/13/201% [SCIJ[PCIJ[FOD Index]
5/27/2015 [SCIJ[PCIJ[FOD Index]

Branch-Section-Date Close
Branch-Section-Diate

Date-Section[Branch] :
Section[Branch]-Date

Search Selector

D Tree Date Selector
[= Metworks ~
= POLK
[=] APCR
[ AD4C

Search selector

Network Id ] Metwork Mame ] 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

AGC - APHA295 - POLK s
AQ7B :: PAS i POLK
AQBB :: PAS :: POLK
AOSB :: PAS :: POLK

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

Date  «|PROJECT |PHASE |Work | Work Code | Quantity Quartity Units | Cost | Material
7/1/2003 | | Base Col BA-BI 102,025.00 | SqRt .00 | Crushed Stone

102,025.00 | Sqft .00 | Portland Cement Concrete 110
102,025.00 | Sqft .00 | High Fines Cortert 333
ED add Work ltem - Work History — O x

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 Type *

Material Type

DERTRCEE [s0.00

The Edit Work Item form is
laid out the same as the
Add Work Item form

Select a Work Type
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e

Inspection Date- | Condttion | Method | Pct Load | Climate/Durabilty | Cther | Source Sestion Canditions
5/15/2007
6/24/2011 X ! 1 gt .
5/27/2015 -

40
2/13/2019 : : g l

[lihd

ee:s:r ]
Section condition | 5152007  6/24/2011 52712015 211312019

TN
records/graph Date
Work Code | Guantity Work History
Base Col| BA-BI 102,025 | Sqft
20*
£ 15=
H 0§
] 05
%‘ uu, ‘of s 45—
71112003 71172003 7/112003
Section work ——— 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).

[T Import Work History Data =8 EoR(=
Work Data File to Import
(@) GIS Shapefile (O Excel Spreadshest (O CSV Comma Separated Values
Browse
Source units
(@ English (Units are in IN/LF/SF) O Metric (Units are in MM/M/SM)

Select the type of file to
Destination Inventory Database import, then Browse to

Mansfield 2015 :
the file on your computer
Buttons will
Opens an Excel enable once a
template file file has been
selected
| showtemplatedile | Cancel | = et > Fanisth
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Import Work History Data

Section PID

Network ID: * NETWORKID - Branch ID: *

/ Work History Fields

Section ID: * |SECTIONID v

I Projct:
Select the
appropriate || wakcose: - iy

Section PID and

Work History || Metere Tpe e

Fields using the
drop-lists Comments:

IIIg
8
0
o
< <] <] ¢ IE

Select Next to
continue the
import process

* PAVER Mandatory
Feld All the mandatory fields are required

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 061412011 : 304
MAMSFIELD::05-23:B MANSFIELD : 05-23 B 3-35-0045-01 - 06N42011 OL-AS 1672254
MAMSFIELD::14-32:A MANSFIELD | 14-32 A 061472011 OL-AS 6323510 =
MANSFIELD::14-32:B MANSFIELD : 14-32 B 061472011 CR-PC 450644
MANSFIELD::14-32::C MANSFIELD | 14-32 C 061472011 OL-AS 4271217
MAMSFIELD::14-32:D MANSFIELD : 14-32 D 06142011 OL-AS 557418
MAMSFIELD::14-32::F (inter) MANSFIELD | 14-32 F (inter) 06142011 OL-AS 1602577
MAMSFIELD:APRON::B MANSFIELD | APRON B 061472011 OL-AS 11,247.45
MANSFIELD:-APRON=C1 (term) - MANSFIELD = APRON C1 (term) 061472011 NC-PC 3,008.45
MAMSFIELD:APRON::C2 MANSFIELD - APRON c2 061472011 OL-AS E0B.70
MAMSFIELD:APRON::C3 MANSFIELD | APRON c3 061472011 OL-AS £84.13
MAMSFIELD:RUNUP AREA: 14 MAMSFIELD | RUNUP AREA 14 0eM1420M QL-AS 2597285
MAMSFIELD:RUNUP AREA:32 MAMSFIELD | RUNUP AREA © 32 3-35-0045-18  0EA14/2011 NC-AC 278708
- MANSFIELD:TwWY:A1 i MANSFIELD © Ty (AT §3—j9—ﬂ049—13 0614201 (5U-AC (4677435
| = CRAARISEIE! BTt AT CRAARSEIE B T ) 5 5B ARAG 10 ASH AR CE R CE AR e i
L 1 4
= 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 tems. 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.

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

File  System Tables and Tools  Preferences Window  Help

!H'. Inventory ~ g Reports ~ [~ Selectors ~ A Work -~ . 24 Design Module | [57] Evaluation checklist <+ LEEP evaluation ** APE evaluation

11.2 Project Properties

When the Design Module opens for the first time, the only option is to select Manage projects...

I% Design - No Project

Project

‘ Manage projects... ‘ 9

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

Create a new project — O X

Project name || |

Date |Wednesday, September 23, 2020 @~ |
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In the “Edit projects” screen:

1. Choose the Service from the pull down that is appropriate for the design project.

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

3. Select the Consider Frost checkbox, if applicable. Choose the State or Country and
Weather 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
project manager.

4. Select the Consider Drainage checkbox, if applicable. The State or Country will transpose
from the Consider Frost selection. Choose the Weather 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.

5. 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 @ .
6. Select Close to return to the “Design Project” screen. 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 tool tip that shows the missing information.

Edit projects XK
Project

New Project (9/23/2020) Rename Delete

Date |Wednesday, September 23,2020 [~ | |Service |ArForce

Description Comments

Designer Name ‘

Consider Frost

Frost station
State or country Weather station Emt [ forrmt

v Select Using Map

Consider Drainage 5

Drainage station
State or country \weather station

> v Select Using Map

Mark as historical Q 6
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Select Drainane Station

Show Cres
[ States O None
[ Rivers © Major
[4 Roads Quan
Show Sistions Near
Lathude Longtude
aSE0 |5 96023300

Show

Moarby Stations (distance)

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

3,4

Station selections
are transposed to
the project manager
weather station field

[ Design - Project New Project =2 ol =)

7 8 1
ZHOJECT Project uses Air |
‘Ne‘w Project (3/23/2020) V‘ I Manage projects .. I | Export All Designs ‘ | Import ‘ Foree'eritan ‘ Edit/Create Traffic Patterns |q Edit/Create Season Sets ‘
e——————————

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 Open. A window opens that lists the design properties which
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.

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

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 Add to assign the selected vehicles to the pattern.

11. 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.

©
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12. Choose Import to select an existing traffic pattern from a database/project or import a
previously exported traffic pattern (.ptrp file).

Traffic - O X
Patterns in Selected Project | My Traffic Pattem v
I 9 Delete [ Rename ‘ Copy Import Export l Standard
12 13 1 1 (@ standard Patters - o
[ Create Mew Traffic Pattem , - O x \ . Choose Pattems
[] 14 GROUPS ~
Pattem Name: [] AIR FORCE ASSAULT LANDING ZONE (C-17) PAVED
= ] AIR FORCE ASSAULT LANDING ZONE (C-17) SEMI-P
Pavement Uss | Arfield v| [] AIR FORCE HEAVY
Pavement Use  Aiffield (] AIR FORCE LIGHT
e | [] AIR FORCE MEDIUM
NG [] AIR FORCE MODIFIED HEAVY
[] AIRFIELD SHOULDER FLEXIBLE
; [J AIRFIELD SHOULDER RIGID
I 10 Add ] Delete [] ARMY CLASS | - HELIPAD
[ import Patterns - O % ] ARMY CLASS |- HELIPORT
Traff (] ARMY CLASS Il (IFR) - HELIPAD
Jallic Import Options: (] ARMY CLASS Il (IFR) - HELIPORT
. . [] ARMY CLASS Il (VFR) - HELIPAD
(@ Import from existing database/project L [C] ARMY CLASS Il (VFR) - HELIPORT
[J ARMY CLASS Ill AIRFIELD
Choose Vehicles - m} X O Import from a Traffic Pattern Export (.PTRF) file U ] ARMY CLASS IV <=5000 FT (C-130)
Vehidle Fiter 1 [J ARMY CLASS IV <= 5000 FT (C-17)
— [J ARMY CLASS IV > 5000 FT AND < 3000 FT
® Air O Ground O Both =
= Source Database: | Workshop Traffic (Paver? MS Access) - [] ARMY CLASS IV > 5000 FT
T]-GROUPOT - [J ARMY CLASS V
- GROUPD Source Project [] ARMY CLASS V1 (C-120) PAVED LANDING ZONE
E -GROLPO3 g Example Traffic e ] ARMY CLASS VI (C-130) SEMIPREPARED LZ v
] gnoue P |
] -GroLRs S
] ~-GROUP0S tvilian e Ix, Options for Saving Pattem
[]-GROURO7 [[] Ground Shoulder Mix ® Traffic Read-only
[]-GROUPOS [] Tactical Area :
] -GROUPOZ - O Make a Read/Write Copy
] -GROUP10
] -GROUFPT1
0 -aRoueiz Carcl
[]-GROUP13
] ~GROUP14
] A-4 SKYHAWK
[] A6 INTRUDER
] -7 CORSAR I Ok Cancel
] A10
[] AC-130H SPECTRE
(] AC-130U SPOOKY
] AH-1Z
] AH-64 APACHE LONGBOW W/FCR
[] AIRBUS 400M
] AIRBUS A313-100 v
Choose vehicle(s) by checking the bax left of the vehicle name
0K Cancel

13. 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.

14. The Pavement Use, related to the pattern is displayed.

15. 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.

16. 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.

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

18. Select Close to exit Traffic and return to the Design form.
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— ] X

Traffic
Note: Traffic areas

Pattems in Selected Project |C-17Aand C-130J
A, B, C, and D only
Giedle St || Rename || Coy || mpot || Bpot || Sandar apply to airfields.
Roads will display
one column each
for load and passes.

|14 Pavement Use  Airfield

|
Vehicles
| Ad [[ Delete I‘ACNIACRCuves 17

fsific Load (b) fasses For CBR/K layer structures, you can

15 LD ey freshB.C =T lly select the controlling vehicle to
C-17A GLOBEMASTER Il 585,000 433,751 5,000 50 manuaily Ing ven

|| c-130) HERCULES 155,000 116,250 10,000 use in the calculation by UnChecking the

Auto Detect Controlling for CBR/K option

and choosing a vehicle from the drop-list

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

16| [ Ao Detect Controling for CBR/K

19. 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 cell

drop-lists.

Project _ A
5 et Proectuses At | Egt/Create Traffic Patems | @ | Ed/Create Seasonsets | |19 |

20. Select Add within the Season Sets form to begin.
21. Enter a season set Name and click Add.
22. Select the end date for each season, then select Apply.
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[% Season Sets = a X

3 Seasons Season Stating  Ending  HOf Stating ~ Ending .
Al Year 2 Date Date. | Daye Poirt Point v Of Year
Nov 12 Feb 28 109 87 16 29.86
2 Mar 1 Jun 30 122 16 50 3342
3 Jul 1 Nov 11 134 50 86 3671
20 | | Add [\ Bename Delete
7] New Season Set - O X
New Season Set 21
Name: |3 Seasons| | \
-~
Click on the ending date to createfremove a season. Apply

11.3 Design Properties

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

24. 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 Iil 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 15 if you choose not to consider drainage.

PROJECT

New Froct (8/23/2020) ol T, | ’ Export All Designs | | Import ‘ proiectvess IEﬁUCreateTraﬁcPaﬂm‘ |EciﬁCraahaSeasonSdIs
DESIGN
Design: IMyDe,-g.,, ,‘ Pavement Use [airfietd |
[23T %] [“com | [Rerare | [ | [ Exportbein | " ks £ W] [tinCorenee]
24
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25.

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 |1.48 | inh) Minimum Thickness: |4 (in.)
Length of Drainage Path [120 | B ® Calculated Thickness: (in)
25 Slope of Drainage Path [18 | (%) Required Thickness: [5.67 fin)
Permesbility of Drainage Materizl | 1000 E (Riday) | e for85% Drainage: (days)

- P Note: Time for 85% drainage (T85) should be

Effective Porosity 015— E 1 day or less unless designing for a parking

y ; _— apron or other areas of low volume and slow
Infiltration Coefficient g5 moving traffic, then T85 < 10 days. T85is not

a function of thickness.
Use the default hen
Infiltration Coefficient
value of 0.5

11.4

26.

27.

28.

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.
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29.
30.

31.

32.

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.

PROJECT
o Project P -
i R B Export Al Designs Import mEctuses A | Ed/Create Traffic Patiems || Edi/Create Season Sels
DESIGN
Design: | My Design 1 ~ Pavement Use [Mﬂe‘d | 32
New || Copy || Rename || Delete || Expor Desion Drainage Layer Thickness [567 | i [il] ST Cunead Mocd
LAYER MODELS (in My Design 1)
Layer Model Name LayerModel Type | Anclysia Type | Trafic Pattem Trafhc Area Season Set Mander Wth | patre 51
Runway Interior | Rexible |cBr | AIR FORCE MEDIUM-Copy | Traffic Area C Al Year 140,00 N/A
\ The active layer model
is highlighted in blue
e [ -
A Force Medum Aield || .
LAYERS (in ior)
I 30 [ Overide cakuisted depthof frost  Depthof Frost 35 in k—> Overide calculated depth of frost  Depth of Frost |25 in
e
g i °
o e o s Reduced Liméed Subgrade
LoyerType | Material Type | CER FrostCode | posire (e S | compute Bl || o S Soude, | ot Pt
27 R ochat Corcrete [P NFS 0 120 = 500 400 00| 0.00
Base ‘l.hbm.ndhg v 80 ~ [NFS 5 135 0.00 0.00
Drainage: | Unbound A ~ 50| NFS 5 135 0.00 0.00
Separation |Unbound A~ 50 | NFS 5 135 0.00 0.00
Natural Subgrade | Cohesionless v 6 INFS ~| 10 120 0.00 0.00
120 220
: Uncheck Compute checkbox before
28 [+ x| (A Al [v] % Frost Design Selection
editing a layer thickness value, to
Calculate Thicknesses | &) View Traffic Pattem . )
C17AGLOBEMASTER |||—5s5,uon|:‘4n1 make the field manually editable

33.

34.

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

© will 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.
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35.

frost design.

36.

preparation.

37.

Select Frost Design Selection to display the criteria and guidance for selecting the correct
Select Subgrade Preparation to display the calculated required depth of subgrade

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.

38.

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.

39.

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.

40.

The AASHTO ESALSs button is only available for road designs. Calculated AASHTO

ESALSs are displayed on the form and within the Layer Models grid. The parameter
values used for the calculation can be viewed on the form.

41.

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

42.

Selection drop-list to execute the analysis, a graph populates to display the

data. Mouse over individual points on the graph to view values.

43.

Select Close to exit the Design Module

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

The controlling

LAYERS (in Runway Interior)

design is highlighted

CompactionRequirements -

Compaction | Layer
40" - Asphak Concrete

_l/

16.0" -95%

X s Selection

[atural Subgrade CEH] 8

1104

90|
— 0]
@ 70
H

£ 60
50
8

£ 4]
§ a0

Z 304

ot

40 60 80
Hatural Subgrade CBR

== Asghalt Concrete Thickness
Thickness

Joint/Dowel Information

Diameter: 1-1.5

Joint/dowel information based on non-frost PCC thickness

¥ Joint Spacing 20 ft.
, 2]
Dowels
38 Spacing: in.
Length:
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[ Ovenide calculated depth of frost ~ Depth of Frost 28 in
2| .
: i Reduced Limited Subgrade "
. Moisture Dry Unit Min. Thickness - 230" -90%
Layer Type Material Type CBR Frost Code Content % Weight (Ib/f) Compute ﬂm @) S.tyadeﬁ) :;a‘ Penetration Natural Subgrade:
b GELEELCEERE Asphalt Cement NFS 0 140 =] 4.00 [ 400 400
Base Unbound Aggregate 80 ~ | NFS 5 135 ] 6.00 30.90 16.58
Drainage Unbound Aggregate 50| NFS 5 135 O 400 567 567 210" -85%
Separation Unbound Aggregate 50 | NFS 5 135 O 4.00 400 400
Natural Subgrade | Cohesionless Cut 6| F3F4 10 120 O 0.00 0.00
e
Remaind | of [7 = %
& rad) [ AV R 3 5 Frost Design Selection I Subwde Preparwon Compaction ke atnu ompacten BE
I 33 Calculate Thicknesses " Sensitivty 42 | 3 7 View Traffic Pattem
A ¥ C-17A GLOBEMASTER Il - 585,000 Ib, 402,980 Passes [
Sensitivity Analysis \ - ju] ® I 4 3 Close I
|




Layered Elastic Detailed Results — [=] X
D GRES Parameter Point 1 Point 2 Point 3 Point 4 Point 5
» £.3500E+001 310006001 0.0000E+000 | 4.9500E+001 3.1000E+001
LayerTy Tl'g:rr' "“&ﬁ' Pom'- Bond Y Coord. (n) 0.0000E+000 0.0000E+000 0.0000E+000 0.0000E+000 0.0000E+000
N o 00000 03 oty Bonded 2 Coord. fn) 59990E+000  |59990E4000 59990E+000  |4.2421E+001 4242164001
o pre ) 035 prr— Stress X (psi) 10051E+002  |-29091E+002 | 3.38156+001 1.3906E+001 1437264001
Drarage e e 03 Py Borded Stress Y fpsi) B2705E-001  |-32413E+4002 | 4010SE4001 | 15238E+001 1.5706E+001
Separation 200 15,000 035 Fully Bonded Stress Z (psi) 1.1854E+001 1.6257E+002 -1.1013E+000 1.6152E+001 16711E+001
2000 00 Shear Stress X2 (psi) |-24924E-005  |-1.0755E-004 £.7763E021 3.0757E-005 -8.6368E-005
Shear Stress YZ fpsi) |0.0000E-000  |0.0000E-000  |0.0000E-000  |DO0DDE-000 | 0.0DD0E+D00
Shear Stress XY (psi) (0.0000E-D00  |0.0000E-000  [D.0000E-000 | D.00DOE mreszz.cen
Strain X 6.2652E-004 -1.1718E-003 241196004 1.4822e4] . . . .
Strain Y SADIGED04 |-1.3961E-003 -25780E-004 3554364 nght'CI|Ck within
Xon) Yan) Load fba) m Strain Z 2.8119E-005 1.8832E-003 5.5093E-006 503364 the table for export,
ShearStrain XZ | -33B47ED10  |-14519E003 |9 wwe«u§ 5565064
6800 000 52000 nas ShearSrainYZ  |00000E-D00  |0.0000E-000  |0.0DGOE-000 | 0.0000EH zoom, and layout
:{D:n :'x zg ;: : ShearSran XY |0O00E-D00  |00O0E-D0  |0.00OE-000 | 0.0000E options
: : : D Xn) |-18471E003  |22021E:004 433685019 5.3076E4
00 5200 Displacement Y (n) |0.0000E-D00 |0.0000E-000  |D.0000E-000  |D.OODDE+000 |0.0000E+000
D Z(n) |1.65206-001 1.9093E-001 1.5541E-001 154926001 1.5967E-001
If the drop-list Prnc. Siress 1(psi) |1.0051E-002  [1.6257E+002  [3.3815E+001 1.6152E+001 16711E+001
. Princ. Stress 2 (psi) | 1.1854E+001 29091E4002  |-1.1013E4000 | 15238E+001 1.5706E+001
IS enabled you Princ. Stress 3 (psi) | -8.2705E+001 -3.2413E+002 -4 0103E+001 1.3506E+001 1.4372E+001
can select Princ. Strain 1 6.26526-004 1.8892E-003 241196004 5.0363E-004 520006004
Prnc. Strain 2 281195005 117126003 550836006 355436004 363656004
another Princ. Strain 3 SIDIGEO04  |13961E-003  |-257B0E-004 1.4822E-004 156126004
vehicle from Max Shear Stress (.. | 9.1606E+001 24335E+002 3.6962E+001 1.1430E+000 1.1696E+000
. Oct. Nomal Stress... |9.8852E+000  |-1.5082E+002  |-24652E+000 | 15112E+001 1.5567E+001
the traffic Oct. Shear Suess (.. | TABISEPD01  |222026-002  |30195E-001  |S37SE001 | 958126001
pattern. - -
Close

ESAL Caleulation - Flexible

AASHTO ESALS. 69,448

ESALs were calculated using the AASHTO vehicle equations with the controlling vehicle from the
design traffic and the parameter values shown below

Overall Std. Dev., Sp Design Serviceability LAOSEI
Structural Number (SN)

40
Reliabilty. R(%)

Cumulative Damage Analysis = [m] X
Graph Damage To

O Surface

@© Subgrade

@® Veicles
O Seasons

]
&  Comtaive Sutoce [ 075 |
§ — C-17AGLOBEMASTER Il atoffset 54 inches
§ — F-15E EAGLE
41 — M
t at offset 156 inches
0 50 100 %
Right Side Offset from Centerline (inches)
Chart accessibity
(21 7] [<] (] ] ] [ ] St $S5RSETES
Close.
——
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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
e P'“D";‘;s. oLl Create a new pmject\ - [m] b4
s Pofectname [ famy Foadd] |
Date [Wednesday, November 25, 2020 [El
Layer Model Name Layer Model Type Analysis Type Tra{
Edit projects
Project
| Amy Roads (11/25/2020) v [ New | [ Copy [[“hecgme |[ Dete |
Date |‘Nednesday. November 25, 2020 D'| Service |Amy
Air Force

Description

Comments

avy

Designer Name

[] Consider Frost

[] Consider Drainage
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ign - Proj rmy
Project o
roject uses. : =
ey Roads (11/25/2020) Y| [P e v Edit/Create Traffic Patiems | () || EditCreate Season Sets |
y
Design Properties
Design: l v]
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 [

Import Standard

Create New Traffic Pattern = a X
Vehicles Pattem Name |Hex Rd traffic | |
Aad Pavement Use |Roadway V|
m Cance
@ Traffic ’
Patterns in Selected Project | Flex Rd Traffic
Creste || Delete || Copy || Rename || Impot || Standard |
B Traffic
Choose Vehicles = a
Vehice Fiter St Selactac Briacion 155 BRI
OA"’)' © Ground O  Select these vehicles for the FlexRD  fou
?ﬂ[nmoooomc.t\RRmGEUNLOAnED Traffic pattern and OK. Input Passes
AXLE. 18KIP .
- ] B450 AIRCRAFT TOW TRACTOR as shown, then click Close on the
elices [] BS00 AIRCRAFT TOW TRACTOR < IS form
[ Add | (] B1200 AIRCRAFT TOW TRACTOR ! . b o
[] BLUE BIRD TYPE C BUS Zvemerhise 2
R-P Vehicles
ilrofic (] CMP 60 FORKLIFT
] COMBLLIFT SC3T [ Dekee ]
[] DROTT 6501 C TRAVELIFT CRANE T 0
= {|C] GENERATOR TRANSPORTER LOADED MULT PASS LEVE}
|| GILLIG LOW FLOOR BUS CAR - FASSENGER
:I ar M377HEMTT, 10-TON CARGO TRUCK, 8°8
%:‘{?g;s?.gf‘ M338, HMMWY, 1.25TON CARRIER, 4¥4

[ JLG 60HT BOOM AERIAL LIFT M1078 2-1/2 TON CARGO TRUCK 4 X 4
[]JLG 60HTH BOOM AERIAL LIFT TRUCK, 5 AXLE

[] JLG 150HAX - ENGINE POWER BOOM W/AXLES EXTENDH
[] JLG 150HAX - ENGINE POWER BOOM W/AXLES RETRACT
[] LSV. LIGHT STRIKE VEHICLE

[] M-ATV (ASSAULT) 2-AXLE

Choose vehicle(s) by checking the bax left of the vehicle name
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IWMUTM V[ ‘ Manage projecs... | IE&/CleateTldﬁcPdtsns ‘ | Edit/Create Season Sets

Create New Design

Design Name [Flexible Road |

Layer Model Type | Analysis Type| der Width

Pavement Use () Aifield @ Roadway/Parking | oK |

B Design - Project Army Roads / [E
Project / .
Project
R U T [t | Edt/Create Trffic Patems | | Edt/Create Season Sels
Design Properties
Design: ’ Flexible Road v| Pavement Use IRoadway/ Parking |
| New || Copy II Rename || Delete I Drainage Layer o \ in

Thickness =

Layer Models in Selected Desig  Create New Design Layer Model |

Layer Model Name ¢ Layer Model Name |Flex Rd1 |

Width | Failure SCI | Estimated AASHTO ESALs

Pavement Type Traffic Pattem | Flex Rd traffic

Analysis Type  |CBR v Traffic Aea | Road Areas

103



Project

[Femy Road (11/25/2020) ol e | Project (865 AT | £ Creste Trffc Patems | | Edt/Create Season Sets
Design Propeties
Design:  [Fexble Road -] Pavemert Use  [Roadway/Parking ]

[ | Dot T [ R

Layer Madels in Selected Design

Layer Model Name | Layer Model Type | Analysis Type | Trafic Patiem Tific Aea | Season Set Compaction Trafic Class | verder W% e o)

Fex Rd1 Flexible CBR Flex Rd treffic Road Areas | All Year Roads Structural 3335 N/A

New || Copy || mpot || Delete
LoversinFlex Rd1
LayerType | Material Type | CBR Compute e esin
o heshat Cen... + 300
Base Unbound Ag... = 2 - 200
m]

[ o] [AEEE (2] [¥] (RS

|P;mmi‘1tm < [ - ‘ | Export All Designs | | Import ‘ Pruectvess) lEliﬁDuﬁsTmﬁ:Paﬁm-‘ ‘awo:ms-msa-‘
DESIGN
i [ 3| PavementUse [RosdwayParking ]

[ | [ | [ | [ | [t ] e o

LAYER MODELS (in Flexible Road)

Layer Model Name Leyer Model Type | Analysis Type | Traffic Pattern Traffic Area Season Set '&fl';"“ Failure SCI | AASHTO ESALs

Width

FlexRd1

NIA

[ Hew |[ Com |[ import |[ Deete | ComoactnCem ESAL Calculation - Flesible

[ESALs were calculated using the AASHTO vehick ions with the i th
design trafficand the parameter values shown below

Overal Std. Dev...Sp Design Sevicsailty Loss, [270 |
Structural Number (SN)

# Flexible Roadway Compaction Requirements

MS77 HEMTT. 10-TON CARGO TRUCK. &°8 - 62,000 Ib. 25.135 Passes.

C R for Subgrades and Select ials Under Flexible Pavements
Depth of Compaction Below the Pavement Surface, Inches
Passes of an Cohesive Soils (PI> 5; LL > 25) Cohesionless Soils (PI< 5 LL £25)
18,000-Ib ESAL

100 | 95 90 85 80 100 | 95 90 85 80
<15,500 3 7 10 14 17 7 13 19 25 33
<67,500 4 8 12 16 20 8 15 22 29 38
<295,000 4 9 14 18 23 9 17 25 33 43
< 1.3 milion 5 1 16 21 26 1 20 28 37 48
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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/M1AL1 (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_?ﬁiikL:g':;

Create Mew Design

Design Name |Unsurfaced Tank Trail |

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

‘—W I Edit/Create Traffic Pattems I l Edit/Create Season Sets

Traffic

(&) 7 —
Pattems in Selectpd Project [ Create New Traffic Pattern O p% ||

Pattem Name |Tank Trail

Pavement Use Roadway ~ ‘
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" Manage projects...
D Choose Vehicles
Traffic Vehicle Fitter
O Ar @ Ground O Both
Pattems in Selected Projef

JLG 60HT BOOM AERIAL LIFT ~
JLG 60HTH BOOM AERIAL LIFT

JLG 150HAX - ENGINE POWER BOOM W/AXLES EXTENDED

JLG 150HAX - ENGINE POWER BOOM W/AXLES RETRACTED

LSV, LIGHT STRIKE VEHICLE

M-ATV (ASSAULT) 2-AXLE

M1A1, MAIN TANK TRACKED

M1A2, MAIN TANK TRACKED

M2A3, BRADLEY VEHICLE TRACKED

M35A2,2.5-TON CARGO TRUCK, 66

M60A3, MAIN TANK TRACKED

M88A2, TANK RECOVERY TRACKED

M108A6, 155 HOWITZER TRACKED

M113A3, ARMORED CARRIER TRACKED

M270, MLRS TRACKED

M923, 5-TON CARGO TRUCK, 66

M377 HEMTT, 10-TON CARGO TRUCK, 8°8

M$78, HEMTT, 10-TON FUEL TRUCK, 8°8

M383 HEMTT W/XM860A1 TRAILER
M388B. RTCH FORKLIFT LOADED
M3888B, RTCH FORKLIFT UNLOADED
M998, HMMWV, 1.25-TON CARRIER, 4X4

M1074 LOAD SYSTEM W/CRANE
M1074 LOAD SYSTEM W/CRANE W/M1076 TRAILER
M1075 LOAD SYSTEM v

Pattems in Selected Project | Tank Tral &

Creste || Delte || Rename || Copy || mpot || Standard
Pavemert /g, dway
se .

Vehicles
Traffic Load (b) Passes

| [ m1a1, mAIN TANK TRACKED 126,000 25,000
M1070 HET TRACTOR W/M1000 TRL W/M1AT TANK 5,000

Project .
Project
[ Amy Roads (11/25/2020) v| | Manage projects... ”s;;e':,f:" | e U RS | [
Design Properties
Design: |UnsmfacedTank Trail vl Pavement Use |Roadway/Parking
Drainage Layer | Ia =i
| New || Copy || Rename || Deite | Thickness 0| "
Layer Models in Selected De Create New Design Layer Model
Lavar MadalNais ‘ Layer Model Name | Tark Trail 1 | &
Pavement Type ‘runs._i,-facedv ~ Traffic Pattem |Tank Trail V] I
Analysis Type  CBR v Traffic Area Road Are; v
I New || Import ] Ll ‘ l ua =
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Design: | Tank Trall - Pavement Use [Roadway/Parking
[ ) o e ][] Dol ) i)
LAYER MODELS (in Unsurfaced Tank Trail)
Layer Model Name | Layer Model Type | Analysis Type | Traffic Pattern | Traffic Area Season Set | Compaction Traffic Class | Wander Width (in) | Failure SCI
Tank Trail 1 Unsurfaced CBR TankTrail  RoadAreass |AllYear | Roads Struchsal 33.35| NIA
The CBR was
recalculated to
N Copy. Import Delete
supportthe ™ [ fee 1| | I
mission traffic LAYERS in )
Layer Type | Material BR Compute m‘;‘j‘" ;",} Thiciness
| e Unbound Ag... = 58 = 8.05 400
Naturel Subgrade | Cohesionless... = 3 [m]

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.

prd

Edit projects
Prij
| Air Force Arfield (12/16/2020) v~ | New || cCopy || Rename || Delete |
pd
Date |Wednesday, December 'IE,M [E~ | Service |A|r Force V|

Descrip

[ cons

V4

Create a new project

Designe Project name |.P|ir Force Airfield

Date |Wednesday, December 16, 2020

o]

107



roject

| Air Force Airfield001 (12/16/2020)

W e | | Edt/Create Traffc Pattems |

_—

Desigl &) 1ia6vic

Pattems in Selected Project

L[] Create New Traffic Pattern = ] X

Vehicles

Pattem Name | Mat traffic |

Pavement Use ] Airfield v |

| /

| Ok || Cancel l

Traffic

Pattems in Selected Project | Mat traffic

Create || Delete ||

Copy || Rename || Import || Standard

5 Choose Vehicles - m] X

Vehicle Fitter
@ Ar O Ground O Both

Vehicles 1

-

COO0O00O00O000RIO00O0000a0000000O 0K Oaa

C-12C/D HURON ~
C-12F HURON

C-12J HURON

C-17AGLOBEMASTER Ill

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

C-20 F-G-H GULFSTREAM IV

C-21A GATES LEARJET 35

C-228

c-23

Cc-27 [l
C-27J SPARTAN

C-32A/B

C-37AGULFSTREAM V

C-38ACOURIER

C-40ACLIPPER

C-40B/C

C-41ACASA 212

C-130-) HERCULES

C-130E HERCULES

C-130H

C-130J-30 HERCULES

C-135A

C-1358

C-141C STARLIFTER

C-146A WOLFHOUND

C-160 TRANSALL v

i
e
g
|
C
g
g
2
:
z
&
:

;
!
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Create New Design Layer Model

: Layer Model Name |Mat medium duty

Traffic - [m] X
Patiems in Selected Project | Mt traffic v
Create || ©Ocete [ Rename || Copy | [ mpot || Standad
Pavement Use | Aifield ]
Vehicles
Traffic | Load (b) | Passes
| reas A [arasc.D |Arcasa B [AeaD
| | C-17AGLOBEMASTER I 585,000 433751 5,000 50
C-130-J HERCULES 155,000 116,250 10.000 100
roject
Project uses Air rﬁl
| Air Force Aifield (12/16/2020) v| | Managepmjects.. | Force crteria
Design Properties
Design: [ vlo
Rename
Create Mew Design \
Layer Model Mame | L4
P Layer Models in Selected Design Design Name [112t AF |
Layer Model Name Layer Model Type Pavemert Use (@) Aifield OF Parking | 0K Cancel

Mat designs are
based on Traffic

Pavement Type Traffic Patt
ype [Mat <1 c Pattem | Mat traffic ] Area A only
Analysis Type  |CBR v| Traffic Area | Traffic Area A ~|
[ ok ]| cancel |
LAYER MODELS (in Mat AF)
Layer Model Name | Layer Model Type Analysis Type Traffic Pattem | Traffic Area Season Set Compaction Traffic Class Wander Width (n.) | Failure SCI

Mat medium duty | Mat CBR

Mat traffic

New || Copy || mpot ||

Delete

LAYERS (in Mat medium duty)

Traffic Area A

All Year

Air Force Medium Airfield

70.00

The CBR below the Mat layer automatically defaults to
the minimum required CBR to support the selected
traffic when a Mat layer model is initially created

N/A

l Material Type

Layer Type

Subbase

Natural Subgrade

LAYERS (in Mat medium duty) \
Layer Type Material Type CBR Compute Thickness (i) & z :
» Medium Mat - O
Subbase Unbound Ag... ~ 29 2483 400
Natural Subgrade | Cohesionless... ~ [ O
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1154

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).

. Dry Unit
Layer Description Frost | Design WYeight %
4 Code CBR Moisture
(pcf)
Wearing Surface Asphalt Cement (AC) FO -- 140 0
Gravel (GP
Base Course (GP) FO 80 135 5
Unbound aggregate
Bank run sands
Drainage Layer - FO 50 130 5
ge Lay Permeability = 1000 ft/day
Separation Layer Geotextile -- -- -- --
Subbase Course Gravel (GP) FO 20 130 8
Natural
Clay (CL), PI>5 F3 6 100 18
Subgrade y (CL),
L‘?ruject .
[ Air Force Arfield001 (12/16/2020) v Edit/Create Traffic Pattems \ Ed
Design Propetties Edit projects / X
Design: Projeet
[ Ne |Offutt AFB (12/17/2020) v | New | Copy || Rename || Delete |
Layer Mod Date | Thursday . December 17, 2020 D'| Service | Air Force v
Layer Mode Description Comments
Mat mediun Designer Name |
~ [ Consider Frost
New Frost station
~ Stateor country Weather station
USANebraska ~ | [offut_f_Arport v|@ [ Frost Information
Consider Drainage
‘ L - Drainage station
’_ vStaie or country B vWealher station ‘ .
—‘E ‘7U§lﬂ\lebraska? 4 7 jVOmrarha ,”1, V| 0 Drainage Information
s
e
*
Calcj Mark as historical Close

110



Project

[
[offutt AFB (12/17/2020) v| [ Manage projects... Force criteria El e e R
Desig (@ frafic /

Patterns in Selected Project |

Create Import I Standard I Standard Patterns = O 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 .
Design: 7o Lﬁeate New Design
I New I I—Eename ] Design Name lPlimary Taxiway| |

Pavement Use (@) Aifield O Roadway/Parking I ok ” Cancel [
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Pavement Use lAirfieId

Drainage Layer ; : = _
a0 i 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 I: T Length of Transverse Slope: (ft)
Slope of Drainage Path |:lo (%) Transverse Slope: (%)

Permezbility of Drainage Material [ |@p|  (fuday) S e =

R "~
03 . T @pPIunn Ul uuiet greas Ul iuw VOIUINTIS grnla siow
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 |Z| (in./h) Minimum Thickness: l: (in.)

Length of Drainage Path 53 | ) Calculated Thickness: [552 | (in)
Slope of Drainage Path (%) Required Thickness: (in)
Permeaility of Drainage Material (e e S e (¢ay3)

5 2 Note: Time for 85% drainage (T85) should be
Effective Porosity 1 day or less unless gfelsignirg fora lzaarkling
o < apron “Oﬂlﬂ areas oW Volume and slow
Infiltration Coefficient moving traffic, then T85 < 10 days. T85is not
a function of thickness.

[ Calculate | | 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 |Fiexble v|  Trffic Pattem |AIR FORCE HEAVY v| =

Analysis Type | CBR v|  TafficAea  [Traffic Area A

[ o ]| cancel |




[ Override calculated depth of frost  DepthofFrost[0 | in.

Layers in Prima

1

=]

MJ Change Layer Type

A [GL2f ]

Uk Layer category: Separation (1 items)
i@ Layer type: Geotextile (1 items)

st
L na

+ [ C"“"”'@E X ek

Iv|
O
o

Add New Layer

1] 2] |

=l Layer category: Subbase (9 items)
=] Layer type: Subbase (1 items)

{ Unbound Aggregate

Layertype: Stabilized Subbase (7 items)

Layer type: Select Fill (1 items)

=l Layer category: Subgrade (14 items)

Layer type: Modified Subgrade (2 items)

Layer type: Compacted Subgrade (4 tems)

Layer type: Stabilized Subgrade (8 items)

Depth of Frost

Layer Type

Asphalt Concrete

Material Type

Asphalt Cem...

4

CER

Base

Unbound Ag...

Drainage

Unbound Ag...

4

Geotextile

Subbase

MN/A
Unbound Ag...

F | Natural Subgrade

o Add A Change

Cohesionless Cu

Cohesive Fill

Cohesionless Cut  |eite |

Cohesionless Fill
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Layers in Primary TW Flexible 1
[ Override calculated depth of frost  Depth of Frost 31 in.
: ?| Moistu Dry Unit Weight Non-Fost M. Thickness | 1educed Limted Suborace,
Layer Type Material Type | CBR Frost Code c;’r'“en’:% (Izﬂ,)" €190t | Compute e || e &bgaaeﬁ Zv)&'l’am
Asphalt Concrete | Asphatt Cem... NFS - 0 140 ] 6.00 6.00 0.00 0.00
Base Unbound Ag... 80 ~[NFs - 5 135 ] 9.00 9.00 0.00 0.00
Drainage Unbound Ag... ~ 50 [ NFS - 5 130 O 552 400 000 0.00
Geotextie N/A - NFS - O 0.00 0.00
.+ | Subbase Unbound Ag... 20| NFs - 8 134 400 400 0.00 0.00
Natural Subgrade | Cohesive Cut ~ ~ 6| NFs - 18 100 O 000 000
(e o] ] ] [¥] [ o]
o nans 0 etomeren |
[[] Ovenide calculated depth of frost ~ Depth of Frost 31 in.
Layer Type Material Type | CBR Frost Code 2| Moisture
Content %
Asphalt Concrete | Asphalt Cem... ~ NFS hd
Base Unbound Ag... ~ 80 ~ |NFS v
Drainage Unbound Ag... ~ 50 | NFS ¢
Geotextile N/A v NFS v
Subbase Unbound Ag... ~ 20 | NFS v 8
» Natural Subgrade | Cohesive Cut  ~ 6 | NFS v 18
NFS
- PFS1
[ o] [ATGRene] [a] [v] [STT0RE] >
F1 The controlling
Calculate Thicknesses | (< = design is
highlighted
2| mpm=y ) ; Reduced Limted Subgrade
5 Moisture Dry Unit Weight Non-Frost Design | Min. Thickness =
Layer Type Material Type CBR Frost Code Content % (Ibite) Compute Thickness fin) i) &bgadeﬁ) f;a’ Penetration
LAl /sphak Co Asphatt Cem... ~ NFS - 0 140 6.26 6.00 6.26 6.26
Base Unbound Ag... ~ 80 ~|NFS - 5 135 %) 9.00 9.00 9.00 9,00
Drainage Unbound Ag... ~ 50 | NFS - 5 130 O 552 400 552 552
Geotextile N/A - NFS - O 0.00 0.00
Subbase Unbound Ag... ~ 20| NFS - 8 130 2419 400 4249 2419
Natural Subgrade | Cohesive Cut ~ + 6| F3F4 - 18 100 O 0.00 0.00
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Round up the thicknesses in the non-

Uncheck Compute to
frost column and recalculate to

enter a new value

reduce the subbase thickness

[J Ovenide calculated depth of frost Depth of Frost 31 in. \

) 12| Moisture Dry Unit Weh\ Non-Frost Designl] | Min. Thickness | Fiedueed Limted Subgrade

Layer Type Material Type CBR Frost Code Content % (IbifE) @pute Thickness i) | ) Wﬁn} 23& Penetration
Sl 2sohat Concrete R R NFS E 0 120] 3 6.50 6.00 6.50 650
[ | Base Unbound Ag... ~ 80 -~ |NFS v 5 135 9. 9.00 9.00 9.00
Drainage Unbound Ag... ~ 50 | NFS - 5 130 O 6.00 400 6.00 6.00
Geotextile N/A hd NFS - O 0.00 0.00
Subbase Unbound Ag... ~ 20 |NFS v 8 130 2315 400 4146 23.15
Natural Subgrade | Cohesive Cut  ~ 6| F3F4 v 18 100 O 0.00 0.00

Calculate Thicknesses View Traffic Pattern eport

noe| [A] [w] [SRDEEE Frost Design Selecti Subgrade Preparation | | Compaction Criteria |

. v o
Depth Of Subgrade Preparation
- -Cohesive matesal (PI > 5; LL >
Reduced Subgrade Strength: D in |Redle. Ay Conesoniens el (L= B 1Pl <9
Limited Subgrade Frost Penetration: D in
C ion Requil for Cohesive Subgrades and Select Materials Under Flexible Pavements: Air
Force
(PI>5;LL >25)
OK " Depth of C ion Below the Pavement Surface, Inches
Airfield
Type 85 Percent 90 Percent 95 Percent 100 Percent
- A|B|C|D*|A|B(C|[D*|[A|B|C|D*|A|B|C|D*

Light 34 132 (28|16 ({27 125(22]125]|20]19 |16 [95[13|12[10]) 4
Medum | 62 | 60 [ 50 | 33 | 46 | 45 |36 | 24 3130 (24|16 |17 (16|13 | 9
Heavy 69 | 68 |57 |36 [53]|52 (41| 27 |3434 |28 (19 (21]20(17] 11

L\g’d’ﬁe‘i 68 | 66| 55|35 | 51|49 40| 26 [35|33 (26|17 |21[19(15]| 10
eavy

ShortField [42 | - [ - [21 [ - -6 [22]-[--[n2]n2]-[-]s
Awiioy |14 [13 |11 8 [nnf10]9]| 6 [8]7]6]4]ala|[3]3

*Includes Overruns

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.

115



Dry Unit
Layer Description LD DESIED W:’ei hlt .
y P Code K & Moisture
pcf
Wearing Portland Cement Concrete (PCC) Fo __ 145 0
Surface Flex Strength = 650 psi
Drai
ramage Uniform Graded Coarse Sand FO -- 130 5
Layer
Separation
Unb d t FO -- 130 8
e nbound aggregate
Subgrade SP F2 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 2,500 ft/day
material
Effective Porosity 0.25
Infiltration Coefficient 0.5
7 V :_Ed'rthrea‘te Traffic Pattems | :_ Edit/Cred
d&tprojects X
Project
:.F‘l. |jI'LII'I'I {.1_2,”284.".2020} w MNew Copy | .ﬁename ! Delete
Date | Monday , December 28, 2020 D'| Service NTrr)' Vj
Dencron Ei\?id Hardstand BCT TEMF at Ft Drum, i
Designer Name |MA |
| Consider Frost
Frost station
State or courtry Weather station
| USA—Ne.w York V'o [ i:rost .Inforrna‘tion

Consider Drainage

Drainage station
State or courtry

USA-New York

~ | | Fort_Drum_Wheeler-5 \
listed as Fort or Ft

Weather stat/
i | Ft Drum Vo 0 Drainage Information |

The weather stations may be
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y 4

Pz | G ese Tofic Patems | || Eateste Sesson sets

B Teatfic /

Pattems in Selected Project

Create || mpot ||| Siandord |

Standard Patterns - ]

Choose Pattems

I o [

I
I

O

ARMY CLASS Il AIRFIELD

ARMY CLASS IV <= 5000 FT (C-130)

ARMY CLASS IV <= 5000 FT (C-17)

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

ARMY CLASS V

ARMY CLASS V1C-130) PAVED LANDING ZONE
ARMY CLASS V1(C-130) SEMIPREPARED LZ
ARMY CLASS V1 (C-17) PAVED LANDING ZONES
ARMY CLASS V11C-17) SEMIPREPARED LZ
HARDSTAND HEAVY BCT TEMF

HARDSTAND INFANTRY BCT TEMF
HARDSTAND STRYKER BCT TEMF

NAVY DESIGN TRAFFIC GROUP |

NAVY DESIGN TRAFFIC GROUP Il

NAVY DESIGN TRAFFIC GROUP Il

Options for Saving Pattem
() Traffic Read-only

(®) Make a Read/Wite Copy

@ Traffic

Pattems in Selected Project | HARDSTAND STRYKER BCT TEMF

| Ceate || Deete || Copy ||

Import | | Standard

[7) Copy Existing Traffic Pattern ~ — O

ELCLIEL CIITAND STRYKER BCT TEMF-Loaded M388H

X

Pavement Use | Roadway

il

Vehicles

| Cancel ‘ ‘

Patterns in Selected Project | HARDSTAND STRYKER BCT TEMF-Loaded M388B

Pavement Use

Create Delete | Rename | | Copy | | Import | | Standard
Vehicles
Ad || Delste
Traffic Load (b} Passes

| | M523, 5-TON CARGO TRUCK. 66
MS77 HEMTT, 10-TON CARGO TRUCK, 8°8
MS78, HEMTT, 10-TON FUEL TRUCK, 8°8

M983E, RTCH FORKLIFT UNLOADED

| | M333 HEMTT W./xM360AT TRAILER
M388E. RTCH FORKLIFT LOADED

M588B, RTCH FORKLIFT UNLOADED
M558, HMMWY, 1.25-TON CARRIER, 4x4
M1070 HET TRACTOR W/M1000 TRL W/M1A1 TANK

L M1074 LOAD SYSTEM W/CRANE
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Traffic
Pattems in Selected Project | HARDSTAND STRYKER BCT TEMF-Loaded M9888
| Create ] | Delete I | Rename I | Copy I I Import | I Standard
Pavemen
Vehicles
Add || Delete

Traffic | Load (b) | Passes

1923, 5-TON CARGO TRUCK, 6°6 32500 Be sure the passes remain the
|| M377 HEMTT, 10-TON CARGO TRUCK, 8'8 62,000 same and the load updates
| | M978, HEMTT. 10-TON FUEL TRUCK, 8°8 59,000
|| M383B, RTCH FORKLIFT LOADED 163,160
| | M98, HMMWV. 1.25-TON CARRIER, 4X4 7.900

TRUCK, 3 AXLE 35,000

wesign Properties
Desian: S J Q

Create New Design

Layer Model Name | Layer Model Type | Analysis  Design Name |Stryker Hardstand |

Pavement Use (O Aifield ® Roadway/Parking

Layer Models in Selected Design

Layer Model Name Layer Model Type Analysis Type Traffic Pattem Traffic Area Season Set Compaction Traffic Class Wander Width Fi

Create New Design Layer Model

m Layer Model Name |PCC Hardstand | [ Use Drainage Layer
Pavement Type Treffic Pattem | HARDSTAND STRYKER BCT TEMF-Loaded M3888 | T
Anaysis Type Trafic Area [ Parking Areas v

o] [omes ]
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Drainage Layer Q
oo | (N |E| Set in Current Model

Drainage Layer Thickness Calculatc\
Drainage Path Calculator X
Input Parameters

o Drainage Path Properties
ER BCT TEM Design Storm Index I:I (in. )

Length of Transverse Slope:

Length of Drainage Path :I
Transverse Slope: E] (%)
Slope of Drainage Path I:IG (%)
Longitudinal Slope: ‘E‘ (%)

Pemeability of Drainage Material :@ it/
L —

et ey g e

Lal: 1

: : * orother areas of low volume and slow moving
infitration Cosfhciont traffic, then T85 < 10 days. T85is not a fundl

%ainage Layer Thickness Calculator

Input Parameters Results

Design Storm Index E} {in./h) Minimum Thickness: ':I (in.)

Length of Drainage Path Calculated Thickness: (in.)

=
Slope of Drainage Path (%) Required Thickness: D (in.)
ft/day) Time for 85% Drainage: (days)

Pemmeability of Drainage Material
3 4 Note: Time for 85% drainage (T85) should be 1
Hiecie Farosty day or less unless designing for a parking apron

. : or other areas of low volume and slow moving
Ditiaton Cooticent iraffic, then T85 < 10 days. T85is not a function
of thickness.

I Calculate II Close

[[] Override calculated depth of frost ~ Depth of Frost |50 in.
=TT Material Type f;:; Stength | o o) BF Kpc) Frost Code E";:f;’f% '(?b";ﬂf)““ EE
Portland Cement... | Portland Cem... ~ 650 NFS - 0| 145
Drainage Unbound Ag... ~ 0 0 NFS - 5 130
Separation Unbound Ag... ~ 0 0| NFS hd 8 130
» | Natural Subgrade | Cohesionless... ~ 150 0 - 10 120
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LAYER MODELS (in Stryker Hardstand)
Layer Model Name | Layer Model Type | Analysis Type | Traffic Pattern Traffic Area Season Set | Compaction Traffic Class | \Wander Width (in) | Failure SCI
PCC Hardstand Rigid K AND STRYKER BCT TI -Editable Cc Parking Areas All Year Roads Structural 3335 NIA
Be sure the'correct traffic pattern Parking Areas increases
PCC Surface Layer
nand traffic area are selected uSe 00 ] lesdTensrn B2 the Load Transfer to 25%
LAYERS (in PCC Hardstand)
[[] Override calculated depth of frost DeﬂhﬁFrﬂ!t_ﬂ in.
LoyerType | Material Type | 1o TN o) B Kpo) FrostCode e | oy """ | Compute Horfrost Dosin | M. Thckness g popnc #medub: Modulus (psi) | Poisson's Ratio
Portland Cem... = 650 NFS - 0 145 10.12 6.00 1251 10.12 4,000,000 015
Unbound Ag... ~ [} 29 | NFS . 5 10 [m] 400 400 400 400
Unbound Ag... ~ 0 190 NFS - 8 130 m] 200 400 400! 2428
Cohesiorless... ~ - ]

o U] [l oo EdtCreate Trofc Patiems | | EditCresteSeasonSets | | Repot |
DESIGN
Design: | Suyier Hardstand v S [FoadvayiParing |
[ Mew | [ Comy | [ Rename | [ Delte | riegeloyeThichress [ |in ] [Sincirerivess)]
LAYER MODELS (in Stryker Hardstand)
Layer Model Name | Layer Model Type | Analysis Type | Traffic Pattern Traffic Area Season Set | Compaction Traffic Class  |Wander Width (in) | Failure SCI
PCC Hardstand Rigd K HARDSTAND STRYKER BCT TEMF-Editable Copy Parking Areas All Year Roads Structural 3335 N/A
Adjust the Separation Layer thickness to reduce the
5 PCC thickness, which creates a more economical
[ Il | [import | [ Delete P Suioos Lays Frporics :
Sieel 00 [5]  Load Transfer design, then recalculate the layer model.
LAYERS (in PCC Hardstand)
I [ Override calculsted depth of frost  Depth of Frost |50 | in. I
7 G — Reduced Limited Subgrade
Layer Type |Materiale oo STenah | ¢ (oo ErKpc)  FrostCode | gooure - DeunitWeiht | oo e sl | g Shoade || Pt | Wain )| Posons Pt
L Portland Cem... = 650 NFS o 0 145 ] 969 / 600 11.82 969 4,000,000 015
Drainage Unbound Ag... ~ o 259 | NFS - 5 130 (m] 400 400 400 400
Separation Unbound Ag... ~ o 226 | NFS hd 8 130 a 8! 400 8.00 2642
Natural Subgrade | Cohesionless... = 150 150 | F2 - 10 120 O 0.00 0.00
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Depth Of Subgrade Preparation

Reduced Subgrade Strength:

Limited Subgrade Frost Penetration: D

in |
in

oE! Rigid Roadway Compaction Requirements

Roadway Compaction Requirements: Rigid Pavements

i Fill Sections
Cohesive soil . . .
-~ - *‘ (P> 5: L1 >25) Full depth of fill - 90% of ASTM D1557 maximum density
Cohesionless soil o - .
P15 1L £25) Full depth of fill - 95% of ASTM D1557 maximum density
Joint/Dowel Information Cut Sections
Joint/dowel information based on RSS PCC thickness Cohesive soil . < | i
(P> 5. LL > 25) Top 6 inches - 90% of ASTM D1357 maximmmm density
Joint Spacing:  [15-20 ft. Cohesionless soil . e . :
Dowte (PI<5: 11 <25) Top 6 inches - 95% of ASTM D1557 maximum density
Notes
ina: 15 in.
Spacing: - " Tt ik of cits May require the subgrade to be scarified and dried or moistened as
. - P necessary and re-compacted to the desired density.
Length: EI ' If natural subgrade densities | No compaction necessary other than the required to provide a
DA 1135 in. = 90% of maximum density | smooth surface. r
1 y A
Frost Design Selection Subgrade Preparation Compaction Criteria| = AASHTO ESALs
A}
View Traffic Pattern Joints/Dowels

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 (PC1=48)

with 55% of the distresses due to load.

Layer Thickness - inches | Flex Strength - psi K- pci
Portland Cement Concrete (PCC) 12.0 700 --
Aggregate Base Course 6.0 -- --
Subgrade -- -- 150
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v IW Edit/Create Traffic Pattems | @ Edit/Create Season Sets

Traffic
Standard Patterns = =] X
Pattems in Selected Project L
Choose Pattems
Create | | impot || Standard [] 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 en
Vehicles [] AIR FORCE HEAVY
. [] AIR FORCE LIGHT
Add | ™| AIR FORCE MEDIUM
D [] 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/Write Copy
[ ok ][ cancel
Traffic
Pattems in Selected Project | AIR FORCE MEDIUM
{ Create J \ Delete ‘ [ Copy L | Import I Standard
Pavement Use  Airfield
Vehicles
[ A ][ e ]
Traffic [Load t6) [ Passes B
|
| Areas .8 Areas C. D |Areas a.B.C Area D |
| | B-52H STRATOFORTRESS 400,000 300.001 400 4
il C-17AGLOBEMASTER Ill 585,000 438,751 400,000 4,000
F-15E EAGLE 81,000 60.751 100.000 1.000 |

esign Properties

Design: [ V|0 Create New Design

Design Name |Apmn Overlays| |

Pavement Use (@) Aifield (O Roadway/Parking

I | I | | | | |
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Create New Design Layer Model

Layer Model Name |AC overday

Pavement Type | Flexible

Traffic Pattern | AIR FORCEMEDIUMCopy  v|

Flexible
Analysis Type |Rigid
Mat
Shoulders Flexible
Shoulders Rigid
Unsurfaced

AC Qveray Over AC

Traffic Area | Traffic Area B

New || Copy || mpat ||

Delete PCC Surface Layer Properties

% Steel

00 2]

Design Properties
Design: |ww vl Pavement Use |.Pirﬁe|d
[ [Goo ][ Ferame | [t | e 0 o [ [
Layer Models in Selected Design
Layer Model Name | Layer Model Type Analysis Type | Traffic Pattern Traffic Area Season Set | Compaction Traffic Class ‘Wander Width (in.) | Failure SCI
AC overlay AC Overlay Over PCC |K AIRFORCEMEDIUM-Copy  |Traffic AeaB | All Year Air Force Medium Airfield 140.00 NJA

Existing PCC Condtion Factors

Load Trensfer % [25 |2 C,: c: o7 !

Layers in AC overlay /

Layer Type | Material Type &fs“""*' K (pci) B Kipe) Compute e || AR TS | e (psy,Fo'mon'- Ratio
o] fsphait Cem... ] 600 400
Portland Cemert... | Portland Cem... = 700 O 1200 4| /ao00000 015
Base Unbound Ag... = 0 ] 600 400
Natural Subgrade | Cohesionless... ~ 150 O
[ o] [ [a] [v] [RETCEEE s
[ Calculate Thicknesses |@ | ViewgfMic patern | | View s | | e
4
Existing PCC Condition Factors
‘ (‘:hange‘the values c,: c:w |
highlighted in yellow to the —
given design parameters
then Calculate Thicknesses Existing PCC Condition Calculator
Input Parameters:
(©) Enter PCl and % Load Distress
wc .
I5 lcul

% Load Distress: 55

O Enter SCI

s
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Design Properties The condition

Desion: [ pron Overlays 9| PavementUse  [Aifield factors remain
Drai i
(et o] [Tl [[oeea] reinage Layer 5 i i | the same for all
layer models
Layer Models in Selected Design
Layer Model Name | Layer Model Type Analysis Type | Traffic Pattern Traffic Area Season Set | Compaction Traffic Class\ Wander Width (in.)  |Failure SCI
AC ov AC Ov. Over K AIR FORCE MEDIUM-Copy Traffic Area B All Year Air Force Medium Airfield 140.00 N/A
PCC Surface Layer Properties Existing PCC Condition Factors
N Import Delete
ce | G | | %Steel 00 12]  Load Transfer % C. |08 ] C: o |[=

Layers in AC overlay

Layer Type ’ Material Type Z';:; Stength | ¢ (i) B K o) Compute Norfrost %’j’" z Thickness | podulus (psi) | Poisson's Ratio
Sl Asohat O Asphatt Cem... ~ 774 400

Portland Cement... | Portland Cem... ~ 700 O 12.00f 400 4,000,000 015

Base Unbound Ag... ~ 0 208 O 6.00 400

Natural Subgrade | Cohesionless... + 150 150 O

Layer Models in Selected Design

Layer Model Name | Layer Model Type Analysis Type |Traffic Pattern Traffic Area Season Set

AC overlay AC Overlay Over PCC K AIR FORCE MEDIUM-Copy Traffic Area B All Year

Create New Design Layer Model

Layer Model Name |PCC oveday over PCC |
| New | \ Copy
Pavement Type | Flexible v|  Traffic Pattern | AIR FORCE MEDIUMCopy v
Flexible
Analysis Type |Rigid Traffic Area | Traffic Area B v
Mat
Shoulders Fexible
Shoulders Rigid | Ok I Cancel
Layer Type Unsurfaced
! AC Overay Over AC
PCC Qveray Over AC ¥
== COTSISIOVERPE
Portland Cement... | Portland Cem... . L.,vui'la e | Change the values
Base Unbound Ag... 1] 208 O hlgh'lghtEd in
yellow to the
PCC Suface Layer Propeties Existing PCC Conditior given design
N [ Del IRseAs
lew H Copy || import || ete I % Steel (0.0 E[ Load Transfer % CB: 089 | C* parameters then
Layers in PCC overlay over PCC Calculate
Thicknesses
Layer Type ‘ Material Type | (o ¥ | K (pci) & K Compute oot Oeson | 45, Thek0s5 | Modulus (psi) | Poisson's Ratio
L ° (L Portland Cem... ~ 700 M 6.00 6.00 4,000,000 0.15
Portland Cement... | Portland Cem... + 700 O 12,00 400 4,000,000 015
Base Unbound Ag... + 0 0 O 6.00 400
Natural Subgrade | Cohesionless... + 150 0 O
|4 pdd| [A Cranse| [A] [W] [ O] Compaction Caiteria
Calculate Thicknesses | | View Traffic Pattern | I View EE=ctors I [ Beport
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Bonded, edit the
default Flex. Strength
value to the correct

LayerType | Material Type (F‘:; Strength | (o) B K o) Compute o frost Desin | 5. k2SS | Modulus (psi) | Poisson's Ratio
» P b Portland Cem... ~ 700 10.84 6.00 4,000,000 0.15
Portland Cemert... | Portland Cem... ~ 700 O 12.00 400 4,000,000 0.15
Base Unbound Ag... ~ 0 208 O 6.00 400
Matural Subgrade | Cohesionless... ~ 150 150 O
_ Create New Design Layer Model .
B
Copy. Import Delete Layer Model Name [PCC overlay over PCC_PB |
N :':
. Flex. Stren L]
Layer Type | Material Type = pd!
(es) Gl |
Portland Cem... ~ T T T _
Portland Cement... | Portland Cem... ~ 7m I
PCC Surface Layer Propetties
New | Delete
L e ] M/M I %Seel 00 2] Lo
y i ===
Changk Layer Type O X
[ 2]* | |
Layer Type M Layer category: Overlay (2 items)
» b ded Po Layer type: PCC Partizlly Bonded Overlay (1 items)
Pottland Cement... | P Sneiuad Coment
- # Layer type: PCC Fully Bonded Overlay (1 items)
After changing the PCC =
. Natural Subgrade /| Col
overlay layer to Partially ok | | Cancel

value before calculating oF Add|A Change E] v ElEle [
the layer model
Layer Type ‘ MateriaN‘:; Sueoot K (pci) EF. K pai) Compute mﬁ?” ;,f; [ackzess Modulus (psi) Poisson's Ratio
L PCC Patialy B Portland Cem... ~ 700 851 6.00 4,000,000 0.15
Portland Cemert... |Portland Cem... ~ 700 O 12.00 400 4,000,000 0.15
Base Unbound Ag... ~ 0 208 O 6.00 400
Natural Subgrade | Cohesionless... 150 150 O

Calculzte Thicknesses |

[ e] [Aerce] ][] (RN

| ViewTraffic Patiemn | | View F Factors | | Joints/Dowels | |

Report
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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 -- -- 150
Design Properties
Design: | pifield Shoulders v| Pavement Use |Aifield
Drainage |+ = e
| New | | Copy | | Rename | | Delete | TI’?idﬂ:Lr?g:; |0 n !_l | Set in Cument
Layer Models in Selected Design
Create Mew Design Layer Model i
Layer Model Mame |
Layer Model Mame | Rigid aifield shoulders
Pavement Type | Shoulders Rigid ~ Traffic Pattem
; Flexible
Analysis Type | Rigid
Mat
Shoulders Flexible

Shoulders Rigid
Unsurfaced
AC Owerday Over AC

|PCC Owveray Over AC
PCC Owveday Cwer PCC
|AC Overay Over PCC

|| Cancel |:

E@reate Mew Design Layer Model

Layer Model Mame |ngid airfield shoulders|

Pavement Type |5huulders Rigid

2 [roteraen [ E——

Analysis Type | K

2

/

Type is selected the Traffic
Pattern and Traffic Area are
automatically assigned

When a Shoulder Pavement I Ok I | Cancel |
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Layer Models in Selected Design

Layer Madel Name Layer Model Type

Analysis Type

Traffic Pattem

Traffic Area

Season Set

Compaction Traffic Class

Wander Wicth {n) | Failure SCI

Rigid airfield shoulders | Shoulders Rigid

Air Force Medium Airfield

Change the values
highlighted in yellow to the

PCC Surface Layer Propedies q .
MNew || Copy || Wpor || Delete %Sl 00 [2]  Load Transfer % given design parameters and
— Calculate Thicknesses
LaverType  MaterialType | %5 ST=19 | (oci &7 Kpo) Compute o o Desgn | 447, TRGk"255 | Modulus (psi)  Poisson's Rato
Portland Cement... | Potland Cem... ~ 650 =] 6.00 6.00 4,000,000 0.15
-~ [Base Unbound Ag... = 0 0 O q 40
Natural Subgrade | Cohesiorless... = 150 0 O

& 2] [A cne | [A [V [ oot

I Caleulate Thicknesses al | View Traffic Pattem || Report |
: Flex. Str Nor-Frost M. Thickness .
Layer Type Material Type (psi) ength K (pei) 5 K poi) Compute m%;b" i) Medulus (psi) Poisson's Ratio
[ P Portland Cem... ~ 650 =] 6.00 6.00 4.000.000 0.15
Base Unbound Ag... - 0 208 O 6.00 4.00
Natural Subgrade | Cohesionless... ~ 150 150 O
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11.5.8 Flexible surfaced airfield using Layered Elastic Design; one
season

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
Layer Description M?::;us Polisastci):'s 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 2,200 ft/day
material
Effective Porosity 0.3
Infiltration Coefficient 0.5
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E | |
= Manage projects.., Edit/Create Traffic Pattems Edit/Create Season Sets
Edit projects / x
| Project
i [ Fort Polk (1/672021) v|[[ Mew || copy || Rename || Dekte |
Date |Wednesday. January 06, 2021 | Service |Army V|
Ve
| Description ‘ Comments ‘
o
— Designer Name | | §
I [ Consider Frost .
| I’
i
:| [ Consider Drainage
| Drainage station
—  State or courtry Weather station P
| USA-Lovisiana V||Lee5\ri||e ~ o | Drainage Information
@ Traffic
i Pattems in Selected Project | Polk Aifield Traffic
Shag6 Proects.. I Edit/Create Traffic Pattems I | Edit/Cre
/ Create ‘ ‘ Delete ‘ ‘ Copy | ‘ Rename | | Import [ | Standard
y
raffic Choose Vehicles = [m] X
Vehicle Fitter
’ - A Ground Both E]
Pattems in Selected Project [ Ok O Coun o |
Vehicles C-12J HURON 5
C-17A GLOBEMASTER Il
I Create I | Import I 1 Standard [] C-20 ABC-D GULFSTREAM il
[] C-20 FGH GULFSTREAM IV Tl
Traffic [] C-21A GATES LEARJET 35
[]c228 Al
3 []c23
| Create New Traffic Pattern = m} X CJc27
[] C-27J SPARTAN
[] c-32a/8
Polk Airfield Traffic [] C-37A GULFSTREAM V
Pattem Name eld Traffi ] Cat COURER
[] C-40A CLIPPER
Pavement Use |Nrﬁeld V| ! [ c408/C
| [] C41ACASA 212
C-1304 HERCULES
| Ok C-130E HERCULES
C-130H
C-130J-30 HERCULES
! |OcssA
B [] c-1358
‘ Shonw Campactim] [] C-141C STARLIFTER
= [] C-146A WOLFHOUND
[] C-160 TRANSALL L
[] C-295CASA [ Z
[] CANBERRA B MK6-PR MK7-B MK8 v
~ Choose vehicle(s) by checking the box left of the vehicle name
I Add I Cancel r.
Traffic - o X
Pattems in Selected Project | Polk Aifield Trafic v
Create | | Delete | I Rename I ! Copy | ‘ Import | l Standard
Pavement Use | Aifield
Vehicles
N G
Traffic [ Load 1b) [ Passes
| Areas a.B [Areasc.D [AcasaBC  [AeaD
| |C-17AGLOBEMASTER I 585,000 433,751 5500 |
| |c130H 155,000 116,250 10.500
F-15E EAGLE
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sign Properties 2
. Create New Design
Design: { vig
Design Name |Primary Taxiway| [
| New || Rename
Pavement Use (@ Aiffield (O Roadway/Parking
Drail Layer i =
s 0 [ (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 2 (in.)
Drainage Path Calculator X
PR | ey "
Slope of Drainage Path :lo ) Drainage Path Properties IGin.)

Permeability of Drainage Material [0 | (f
Y, ‘E] Transverse Slope: (%) te
Efictive Porosi
Ve Rorostty @ Longitudinal Slope: (%)
not

Infiltration Coefficient

Drainage Layer Thickness Calculator

Input Parameters Results

Design Storm Index E] (in./h) Minimum Thickness: D (in.)
Length of Drainage Path (ft) Calculated Thickness: (in)
Slope of Drainage Path [1.80 (%) Reguired Thickness: Izl (in.)
Permesbility of Drainage Material (iday) ] s o 8o Drsinooe; (days)
5 s Note: Time for 85% drainage (T85) should be
Effective Porosity 1 day or less unleps designing for a parking

. y apron or other arels of low volume and slow
Infiliration Coefficient moving traffic, theln T85 < 10 days. T85 is not
a function of thi S.

| Calculate || Close

1} Layer Models in Selected Design

Layer Model Name Season Set Compaction Traffic Cla

Layer Model Type Analysis Type

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

[ ox ]| cancel |
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Layer Models in Selected Design

Layer Madel Name Layer Madel Ty | doaluzic.T, | Teaffic Patt | Teaffic Season Set | Compaction Traffic Class

Flexible Primary Taxiway LED | Flexible The Polk Airfield Traffic mix has [ aivear | Amy Qass IV Runway > 5.000 ft. and < 9,000 ft.

A

a C-17 therefore the “Class IV Amy Cass | Heliport

. airfield with a runway greater Ay Class 1 VFR: Heliport

than 9,000 ft”, which also Amy Class Il VFR Helipad
_ New || oy || met ||| contains the C-17, is selected for Ay Class Il IFR Hellport
: - Amy Qlass Il IFR Helipad
the Compaction Traffic Class T Aemy Qlass 11l Runway
—T=] Amy Class IV Runway < 5,000 ft.
Values for season |1 |5 of All Year ‘%’ﬂl} - S5 000 il a9 /000!
. - Non-Frost Design | Min. Thickness N || Army Class IV Runway > 9.000 ft
L Layer Type | Maje:raIType ! Modulusifliml Gompr.: ! Th ﬁ,}zm! ) .M! Poisson’ Amy N
Il Copy Import Change Layer Type - m] X

1 2" |

Layer category: Separation (1 items)
Values for season of All Layer type: Geotexdile (1 items)

Layer Type Material Type
Asphalt Concrete | Asphalt Cem... y,

Base Unbound Ag..
Ok Cancel
S 7 [ o ][ corsl |
00

Separation

Natural Subgrade
.

Change the values with
Values for season of All Year the yellow highlight to the
given design parameters
and Calculate Thicknesses
Layer Type Material Type M
Asphalt Concrete | Asphalt Cem... ~ Values for season of All Year
Base Unbound Ag... -~
Drainage Unbound Ag... ~ Layer Type Material Type Modulus (psi) [
Geotexile N/A - » | Asphalt Concrete | Asphalt Cem... ~ 350,000
B Unbound Ag... =~ 60,000
» Natural Subgrade | Cohesionless Fil ~ ase nbound Ag
\Cohesive Cut Drainage Unbound Ag... -~ 45,000
Geotextile N/A =
e
+ Add| A Cizng Netwal Subgrade |Cohesive Cut I 20,000
e
o= Add| A Chzroe (A |V 138 Delete
Calculate Thicknesses | (D
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Design Properties
Desion: | Pamary Taway | Pavement Use [Airfield

| New || Copy || Rename || Delete | O rness [ in (] [SetinCunentivode

Layer Models in Selected Design

Layer Model Name Layer Model Type  |Analysis Type | Traffic Pattern Traffic Area Season Set | Compaction Traffic Class Wander Width (in.) | Failure SCI

Flexible Primary Taxiway LED | Flexble LED Polk Aiffieldd Traffic | Traffic Area A Army Class IV Runway >5.000ft and < 9,000 ft. 70.00; 50

New H Copy || Import H Delete

Layers in Flexible Primary Taxiway LED
Values for season of All Year

Layer Type | Material Type Modulus (psi) C Wl;?’ ';,")' ckness Poisson's Ratio | Bond
» Asphalt Cem... ~ 350,000 %] 5.00 5.00 0.35 | Fully Bonded
" [Base Unbound Ag... ~ 60,000 = 891 6.00 0.35 | Fully Bonded
Drainage Unbound Ag... ~ 45,000 O 400 400 0.35 | Fully Bonded
Geotextile N/A - O
Natural Subgrade | Cohesive Cut = 20,000 O 040

] [ ][] e

I|$ Airfield Flexible Compaction Requirements / -

Flexible - AlrFome - Cohesive materal (P > 5; LL > 25) l
lexible e&onless material (LL< 25|Pl< §
%5

‘Anmy - Cohesiorless materal (LL < 25IPI < 5)
Flexible - Navy and Marine Cop

Airfield Type 85 Percent 90 Percent 95 Percent 100 Percent
AlB]c|la|B]c]a|lB|]c|]a]lB]C
Class I
Heliport -- 14 -- -- 11 -- -- 8 -- -- 5 --
Helipad -- 13 -- -- 10 | -- -- 7 -- -- 5 --
Class I
VER Heliport -- 24 -- -- 19 | -- -- 13 -- -- 7 --
VER Helipad -- 22 -- -- 17 - -- 12 -- -- 7 --
IFR Heliport -- 25 -- -- 20 | -- -- 14 -- -- 8 --
IFR Helipad -- 23 -- -- 18 -- -- 12 -- -- 7 --
Class ITII
Runway 17w 2]lwfw]os[7]6]s5]4
Class IV
Runway = 5,000 ft 40 | 38 | 32 | 30 | 28 | 24 | 21 | 20 16 | 11 11 8
Runway > 5,000 ft <
3,000. & 57 | 55 | 46 | 43 | 41 | 33 | 29 | 27 | 22 | 16 | 16 12
Runway > 9,000 ft 59 | 57 | 47 | 44 | 42 | 34 | 29 | 28 | 23 17 16 13
Class V
HelportorHelpad [ - [ 20 [ ~ [ ~ [16 [ - [ - [u [ - [--[6 [
Conversion Factor: Millimeters = 25.4 x inches, Meters = 0.3048 x feet
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Values for season |1 &I of All Year

[ o] [A G| 4] [] 367 el

‘

| Calculate Thic | fStrains

Layer Type | Material Type Modulus (psi) Compute ﬂbn-‘ﬁvde;gv z (cgesy Poisson's Ratio | Bond

Asphalt Cem... ~ 350.000 %] 5.00 5.00 0.35 | Fully Bonded — ~
Base Unbound Ag... ~ 60,000 M 891 6.00 0.35 | Fully Bonded  ~
Drainage Unbound Ag... ~ 45,000 O 400 400 0.35 | Fully Bonded — ~
Geotextile N/A - O -
Natural Subgrade | Cohesive Cut 20,000 [l 0.40

| ViewTrefic Pattem || Damage |

Cumulative Damage Analysis

08 =

REA

06

05

04

Damage Factor

03

02

0.1

100 150

200

Right Side Offset from Centerline (inches)

250

(Chart accessibilty
[a] [v] [<][*] enemnm . Fapmeasbie v

= Cumulative

— F-15E EAGLE

= C-17A GLOBEMASTER Ill
= C-130H

Max. Cumulative Damage

Suface [ 001 |

Subgrade| 100

at offset 54 inches

at offset B6inches

Close

Graph Damage To

O Suface
@ Subgrade

08

(23

Graph
(® Vehicles
O Seasons

Max. Cumulative Damage

Damage Factor

04

* Cumulati Suface
— C-17AGLOBEMASTER Il at offset 54 inches
— F-15E EAGLE %
— C-130H <

at offset 66 inches

02

100

150 200

Right Side Offset from Centerline (inches)

BN [ B E E =

pan

=
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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 (see Example 11.5.5). 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.

Season 1 Season 2 Season 3
Material Nov — Feb Mar — May Jun - Oct
E (psi) \' E (psi) \' 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
Refer to Example 11.5.5
for project traffic and
design properties
Project . - r 1
gF‘tDn.lm (12/28/2020) v! [_M._anage projects... | Edit/Create Traffic Pattems | | Edit/Create Season Sets |
Design Properties
Design: ;Stﬁrker Hardstand v| Pavement Use |Hoadwaw"Parking

| New |i Copy H Rename |! Delete | Drain?ﬁieckl_:::; D i E_ﬁf_-' Set in Cument Model

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 -~ | .
< — — P— Bl
Analysis Type iiayered Elastic ~ | Traffic Area | Parking Areas ~| 1
I New K Copy | | Delete | |
o |
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I Edit/Create Traffic Pattems | I Edit/Create Season Sets I

y 4

[ Season Sets

=] New Season Set

New Season Set

#

Season  Starting
Date

Ending
Date

Name: |3 Seasons|

TE Season Sets

Al Year

Click on the ending date to create/remove a season.

X
Season  Starting Ending  #Of Starting Ending 5
# Date Date Days Point Point % Of Year
Nov 1 Feb 28 120 84 16 3288
Mar 1 May 31 92 16 41 2521
42 83 41.92

For this example,

click the last day of
the month for each

season indicated in
the table above

Layer Models in Selected Design

Layer Model Name Layer Model Type Traffic Pattem Traffic Area Season Set Compaction Traffic Class | Wander Width in.) | Failure SCI
PCC Hardstand Figid HARDSTAND STRYKER BCT TEMF-Edtable Copy Parking Areas Floads Stuctural 3335 [ N/A
PCC Hardstand | Rigid HARDSTAND STRYKER BCT TEMF-Editable Copy | Parking Areas | All Year |- |Roads Structural 33.35 50
<l Al Year
PCC Surface Layer Properties. £
ace
N
on | [ Cony load Transler %[5 12
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For each season, enter
the appropriate

Modulus values Layers in PCC Hardstand LED

Values for season |1 |§| of 3 Seasons

Min. Thickness

LayerType | Materisl Type (oo SUEM9 | Modulus (psi) | Compute el Paisson's Ratio | Bond
Portland Cement... | Portland Cem... = 650 4,000,000 & 6.00 6.00 0.15 | Partially Ban...
Drainage Unbound Ag.. 45,000 O 4,00 400 0.35 | Fully Bonded
Separation Unbound Ag... = 45,000 O 400 4.00 0.35 | Fully Bonded
.# | Natural Subgrade | Cohesionless... = 25,000 g 0.40
Values for season |2 Eﬂ of 3 Seasons
Layer Type Material Type Z:; S Modulus (psi)
Portland Cement... | Portland Cem... ~ 650 4,000,000
» | Drainage Unbound Ag... ~ 45,000
Separation Unbound Ag... ~ 45,000
Natural Subgrade | Cohesionless... ~ 8.000
Values for season 3_Eﬂ of 3 Seasons
Laver Type Material Type f")::; SHENg il (psi)
Portland Cement... | Potland Cem... ~ 650 4,000,000
Drainage Unbound Ag... ~ 45,000
Separation Unbound Ag... ~ 45,000
Natural Subgrade | Cohesionless... ~ 16,100
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PROJECT
[Fe. Dum (12/28/2020) v| | Managepriects.. | P ™ | EafCredeTofcPatons | | EMCeasSeonSas | | Repot |
DESIGN
Design: | Siryker Hardstand | Pavement Use [Roadway/Parking ]
[ New || copy || Rename || Deete | Dronoge LoyerThickness [ ][] ['Sein Cuert ol
LAYER MODELS (in Stryker Hardstand)
Layer Model Name | Layer Model Type | Analysis Type | Traffc Pattem Traffic Area Season Set Compaction Traffic Gass | Wander Width (n) | Faiure SCI

PCC Hardstand | Rigid

HARDSTAND STRYKER BCT 3 Seasons Roads Structural 3335

Mew || Comy || Impat || Deste

Load Trandler %, (252 Parking Areas default

LAYERS (in PCC Hardstand)

Values for season of

to 25% load transfer

3 Seasons

LoverType | Materal Type (o 0| Modulus (ps) | Compute Horfrost Desin | o Thekness | piiason's Ratio | Bond
» B Potland Cem... = 650 4000000 667, 600 015 Patialy Bon..
" | Drainage Unbound Ag... 45000 O 400 400 0.35| Fuly Bonded  +
Separation Unbound Ag... 45,000 0 400 400 035 Fuly Bonded =
Natural Subgrade | Cohesionless... = 25,000 O S

[ ] [A ownce | 4] [¥]

[% Dekte | Jc Crtena || AASHTO ESALs |

| cakuste Thicknesses || | Stresses/srans | |m‘rmvman |||mu|:meh|[ Damage

 a—— \

Joint, | Inf ati
Roadway Compaction Reqguirements: Rigid Pavements [ 4 oint/Dowel Information \
< = Joint/dowel information based on non-frost PCC thickness
Fill Sections
Cohesive soil . . = - -
Al - g R
@1> 5 1L > 25) Full depth of fill - 90% of ASTM D1557 maximum density Joint Spacing
i Dowels
C"f;’f’ﬁ;i;’f Full depth of fill - 95% of ASTM D1557 maximum density }
Bk L5t Spacng:  [Z_] »
Cut Sections
5 Length: in.
{Fahecisod Top 6 inches - 90% of ASTM D1557 maximum density -
(PI1=5;LL > 25) Diameter: in
Cohesionless soil ? = 7 7 : ’
(PL<5: 1L 25) Top 6 inches - 95% of ASTM D1557 maxinmum density
; May require the subgrade to be scarified and dried or moistened as
Hopioiactesiaficuts necessary and re-compacted to the desired density.
If natural subgrade densities | No compaction necessary other than the required to provide a
= 90% of maximum density | smooth surface.
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LAYERS (in PCC Hardstand)
Values for season of 3 Seasons
Layer Type Material Type ?ﬁ; Strength | gl (psi) | C Thick lﬁ,)" z eAness | poisson's Ratio | Bond
|28 Portland Portland Cem... ~ 650 4,000.000 6.67 6.00 0.15 | Pattially Bon... ~
Drainage Unbound Ag... ~ 45,000 O 400 400 0.35 | Fully Bonded ~ ~
Separation Unbound Ag... ~ 45,000 O 400 400 0.35 | Fully Bonded  ~
Natural Subgrade | Cohesionless... ~ 25,000 O 040 2
[ add] [A crange | [A] W] 585555 Compaction Cteria | | AASHTO ESALs |
|| Calculate Thicknesses | | Stresses/Strains | | View Trafic Pattem | | Jonts/Dowels || Damage |
T
Cumulative Damage Analysis - u] 74
Graph Damage To
@ Suface
) Subgrade Ve
1 e
Q. .
& .
: " Graph
: “ @ Vehicles
08 A = O Seasons
. .
& .
o .
. 2 « Cumulative §
5 . Max. Cumulative Damage
2 06 : " ~ M988B, RTCH FORKLIFT LOADED
‘E : " = MS77,HEMTT, 10-TON CARGO TRUCK, 8°8 ot offset 51
z . '. — M878, HEMTT, 10-TON FUEL TRUCK 8°8
a & . TRUCK 3 AXLE
o : ‘. = M323, 5-TON CARGO TRUCK 6°6
. : ) - M2%8, HMMWV, 1.25-TON CARRIER, 4X4
.. -‘
5 .
=4
.
02 I
0 .
o .
.
o . %,
o k" .t ‘e =y
40 60 E) 100
Right Side Offset from Centerline (inches)
Chart accessbility
[a] [¥] [<] [*] [Retmon ]
Close
Cumulative Damage Analysis - m]
Graph Damage To
(® Surface
_) Subgrade
1 e,
. .
. -
- .
- *
. . Graph
-
. . O Vehicles
08 . . @® Sessons
- .
. .
L] -
. .
D .
_ N . Max. Cumulative Damage
3 o = 5 * Cumulative
w - -
S . . -2 at offset 51inches
g . .
g . 0 -3
[=} - . 1

60
Right Side Offset from Centerline (inches)

Chart accessbity
][] [a][o] [ [&] [ Resmmon | -
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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.

12.1 Getting Started

Select Evaluation Checklist on the PCASE 7 tool bar to open the checklist.

File  System Tables and Tools  Preferences Window Help
: Hinventory ~  gReports ~ = Selectors ~ [ Work ~ ‘ ¢ Design Module Evaluation checklist | < LEEP evaluation “ APE evaluation 3 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 can be used to
navigate to the appropriate evaluation. Additonal new features in the Evaluation Chceklist are the
ability to import/export specific evaluations or run batch analyses.

% Evaluation checklist =2 EoHCx

Evaluation
| My first evaluation (4/19/2023) | | Evalustion Manager...] | Export Evaluation Data | | Import Evaluztion Deta |

Sections

Drag column here to group by

LEEP |LEEP Status

| Refresh section properties \ | Show inventory form |

Manage Sections in Evaluation
| Addall sections | | Add subset of sections | | Add ad-hoc section |

Batch Calculation
Select and Calculate

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. If you select Show
inventory form; reference Chapter 7.1 Define Inventory for guidance on defining 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 in 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, 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. Select Close to exit
the Evaluation Manager and return to the Evaluation Checklist.
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Evaluation Manager

Evaluation
My first evaluation (4/15/2023) ~ New Copy Rename Delete
Date |Wednesday, Apil 19,2023 [J~|  Service |ArForce v
Description Comments
Climate Default evaluation settings
Weather station T 1
State or country \Weather station DR LR Clpatren) L 14 GROUPS-Copy > &
USA-Nebraska ~| |Offutt_Afb_Aiport +| @ | | O Use mission critical ircraft for ACN
\Weather station info Month Readings.. Map Calculate overlays
; Default APE settings
.Temperaiure settings o s
Set 5 day mean... Design Air Temperature 8265 | °F
. Rigid criteria | Shattered Slab « [] Use Alpha Criteria
Consider Frost
Frost Defauit LEEP settinas ‘
Freszing Season [N »» v p Freezing/Thaw-weakened Analysis . Backcalculation
el Rigid Failure SCI |pg v Set default control parameters..

Percent damage occurring in thaw period: 25 =

Thaw Modulus Reduction Method

I Mark as historical I

Note: 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.

(® Use Modulus Reduction Factors () Use FASSI or FAIR Values

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 209 default behavior): All Sections will be included in the
Evaluation. You will still have the ability to choose from these Sections 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; however,
the user will have the ability to create ad-hoc Sections while using the various Evaluation

tools.

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 and all of its properties.

Evaluation Manager

Evaluation

1 | | Myfirst evaluation (4/19/2023) v New

Date |Wednesday. April

19.2023 @~ |

4 | Description

Comments

/

Copy a previous evaluation’ — O X

New evaluation name

If the Evaluation to be copied is set to
historical mode (2.09 imported) and

| APE and/or LEEP are checked, an

New evaluation date

option to update the criteria used for
analyses in the copied evaluation

|Wednesday‘ April

19, 2023 @]

If you choose not to
copy traffic patterns
from the original

Check items you wish to copy:
[#] Climate Data

populates. Note: For LEEP Evaluations,
the criteria will update from
WESDEF/WESPAVE to YULEA (see
below for descriptions). APE

evaluation, then the

[] Traffic Patterns
Evaluation Sections, Settings and Layer Models

Evaluations will update to use

traffic pattern set in

evaluation defaults
will be applied to
copied evaluations

(® Copy both APE and LEEP evaluations

(O Copy only APE
/ O Copy only LEEP

constant tire contact pressure instead
of constant tire contact area criteria.

Update evaluations settings to PCASE 7 defaults

[ ok I|Canoel

\ [
Layered Elastic Model

o WESDEF/WESPAVE : This is the layered
elastic model used in PCASE 2.09.XX for the
back-calculation and evaluation of pavement
structures. This option will limit the number of
layers in a pavement structure to a maximum
of 4 layers. It will also enforce a constant tire
contact area during analyses.Select this option
when backwards compatibility with PCASE
2.09. XX results is desired.

YULEA : This is the new layered elastic
model in PCASE 7 and can be used for
design and evaluation of pavement structures.
It allows up to 100 layers to be modeled and
uses an improved layer interface condition.
Analyses performed with this option may
produce different results than PCASE
2.09.XX.

o

Tire Contact Option

Only select the Constant Tire Contact Area option when comparing analysis results performed with versions older than
PCASE 2.09.07. This option does not affect LEEP analyses with WESS5, because the WESS layered elastic model will
enforce constant contact area.

For routine pavement analyses, the tire surface contact p is typically appr d by the inflation pressure. When the
design or evaluation load changes, PCASE7 keeps the contact surface pressure constant and re-calculates the tire surface
contact area. The contact area is allowed to vary as long as it is equal to or less than the maximum load of the ground vehicle
or aircraft. Above the maximum load, the tire contact area will increase to unreasonable values. To avoid the calculation of
unrealistic contact areas as the load increases, a reduction function is used to adjust the contact pressure and maintain the
contact area within reasonable values.
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12.3.2 Climate

6. 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 Q
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 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. 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. The Percent Damage occurring in thaw period
setting propogates from evaluation defaults and can be overridden on Evaluation Manager.

Climate
Weather station
State or country \Weather station
USA-Nebraska v | | Offutt_Afb_Airport v 0

\Weather station info | | Month Readings.. m
Temperature settings
6 I Set 5 day mean... I Design Air Temperature 826 2| °F

Consider Frost
Frost
Freezing Season | Dec v to Feb v et Freezing/‘l’havg:zeakened
Percent damage ofpcurring in thaw period: (25 |5

Evaluation start datel] Monday ., February 11,2019
Input temperatures
X Selectadate]| Monday .[Eniend@11.2019 [+ I ==
for the five days that
Sunday ‘F Monday ‘F Tuesday °F Wednesday F Thursday ‘F Friday ‘F Saturday ‘F
precede the test 2/3/2019 2472019 2/5/2013 2/6/2019 2/7/2019 2/8/2019 2/9/2013
Daily Highs 2 2 ? 75.0 |75.0 75.0 75.0
date to compute the L > E 650 650 650 650
Five day mean Daily Average |2 [2 a 1700 }70.0 70.0 |700
. ) ) Fivedaymean |2 ? ? ? 12 ? ?
(highlighted in blue) : ( : _ , ‘ : As a short-cut, a single
or select Enter a oae e poanms | "Swase  Dusns ek sieshs
BT = == P = = = mean temperature
S 2 4 2 2
R W Bl Daiylows |60 590 410 570 ? [ ? and daily range can be
range to generate E:"Y:'W g‘“’ .‘:)-50 ;51 :‘; :zo : : added using this
e mean £ A LxA 2 {
temperatures. These e ——
i i Sunday ‘F Monday ‘F Tuesday ‘F Wednesday ‘F~ Thursday °F Friday °F Saturday °F
inputs will only apply S wwas  veaws  'smaw  Tovews  aae s AN
to newly created Daily Highs ? ;] ? ? ? ? Generate 5 day temperatures before 2/1 1/2019\ B
. Daily Lows P ? 2 2 2 2
evaluations. Doy Avermge |2 B 3 5 = 5 Mean Temperature (700 =] °F -
Five daymean |2 |2 |2 |2 ? 2 ! Daily Range 100 [+ +F
7 Cancel
Legend Enter a mean value and range
Evaluation start date aegeiste Sppeiati=e
Date of FWD test. The five d Il be calculated by
a:e:aging the ﬁevious ﬁ‘\": d:)),' r:v::e::mres? e Y
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12.3.3 Default evaluation settings

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Select Use mission critical aircraft for ACN to set a mission critical vehicle to use in analyses
at the Evaluation level. You can also access this function from within the Traffic tab on the
APE and LEEP forms, so that you have the option to override what was set in Evaluation
Manager on a section-by-section basis.

Select Calculate overlays to enable calculation of overlay thicknesses (applicable for both
flexible and rigid pavements) when executing APE or LEEP evaluation analyses.

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 B2 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.

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, related to the pattern is displayed.
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19. Select ACN/ACR Curves to view the Aircraft Classification Number (ACN) and Aircraft
Classification Rating (ACR) curves. See an example of the chart on the following page.
20. Click Close to exit the Traffic form and return to the Evaluation Manager.

Default evaluation settings
9| Default traffic pattern | 14 GROUPS-Copy v I 5 p—— —T
Available Representative Vehicles
> - e - umﬂ‘g\';i i 7AGI.OBEH [
[4] Use mission critical aircraft for ACN ; Azl oM TRy
7 Representative Moo, — -
A4 SKYHAWK v|[10500 |3 Ib Vehicles ) []
| 8] [ cCalculate overlays | M
Note: Traffic area A, B, C, and
= Traffic o _rm
B ¥ D only apply to airfields.
Patterns in Selected Project | My Traffic Pattem Roads will display one column
16 17 each for load and passes
|10 | Creste || Delete || Rename | [ Copy || Impont Export Ismiard|1§| f p
- 1 = x /
Traffic Analysis Type |Mixed | 7% x v Traffic Area | Traffic Area A 4 v|
11 O Impartfrom » Trafic Fattem Expert { PTRF) e /
Exatstion Tahc = ™ B p >
Subgrade Category [CatA [ sent 1 Pavement Type |Fexible é I
[=]
SO Trahc Pavement U Airfield I
Em; = ement Use | Y 18
Vehicles {
I12 | Add | Delete — =1 13 I 14 ACNIACR Curves 19|
Traffic Load (Ib) Passes IEquivaIenl Passes
Areas A B Areas C.D AreasAB.C  |AreaD
| |e-52H STRATOFORTRESS 482,000 366,000 100
| |c-17aGLOBEMASTER I 585,000 438,751 100
C-130J HERCULES

Controlling Vehicle

E-52H STRATOFORTRESS

Auto Detect Controlling

5850  kips

X ACN/ACR Charts
Vehicle (YIRS
Suface Type  Display Minload: 2730 kips Max Load:
@ Flexible @ Lines
O Rigid O Curves
110
Calculate 100
@ ACN 004
OAcr 30
704
4
g o
19 Load = o
ACN 407
Subgrade Cat A [£10 =9
Subgrade Cat B |45.3 20 4
Subgrade Cat C [542 104
CaLD |70.1 0
e L e |
250 300 350 400 450 500 550 600 650 700 750 800 850 900
Load (kips)
C-17AGLC n
[ ACN Value for Flexible Subgrade Category (CBR, %) [ ACN Value for Rigid Subgrade Category (k. pei)
A(CBR>=13) [B(B<CBR<13) [C(4<CBR<=8)| D(CBR<=4) | A(K>=#42 |B(221<K<422)[C(82<K<=221)[ D(K<=92)
15.8 167 193 245 187 197 209 2
41.0 45.3 542 70.1 416 45.9 534 65.
5.1 726 876 135 836 709
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12.3.4 Default APE settings

21. 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 analyses.

Default APE settings
Analysis

20| Rigid critena | Shattered Slab v | [] Use Alpha Criteria

12.3.5 Default LEEP settings

22. 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.

23. Set default control parameters form is applicable to the LEEP Modulus Backcalculation
procedure.

24. Define the Thaw Modulus Reduction Method you would like to use for LEEP Evaluations.
This setting can be overridden for specific sections in the Evaluation within the Analysis tab
on the LEEP form.

Default LEEP settings
Analysis Backcalculation

21| Rigid Failure SCI |0 v Set default control parameters... 22

Thaw Modulus Reduction Method

23 (® Use Modulus Reduction Factors () Use FASSI or FAIR Values

12.4 Evaluation checklist

To navigate the Evaluation checklist:

25. 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.

26. 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 e70 after PCASE data has been created or edited with PCASE, you *must*
export the e70 from PCASE.

2. Once this is done, PCASE data will “round trip” through PAVER™. That is, you can
import the e70 created via the PCASE file using PAVER™, edit the PAVER™ data, and
export it in PAVER™ and the new e70 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 e70 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 e70s.

PCASE is used to create the master database e70 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:

e Provide a copy of the master database e70 to each team involved in the
evaluation.

e Teams perform structural evaluation field work; HWD, DCP, and APE or LEEP
modeling etc.

e Export the data from the field work to a .pex file using Export Evaluation Data
tool on the Evaluation Checklist form.

e 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:

e Provide a copy of the master database e70 to each team involved in the
evaluation.

e Teams performing PCI inspection use the Export PCI Inspection data tools on the
inspection dropdown in PAVER™,

e Person maintaining the master database uses the Import PCI Inspection data tools
on the inspection dropdown in PAVER™,

e 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.

e 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 PCI 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

Export from PAVER
~<aemm—C Ot 710M PCASE m— E >

PCI Inspections

Export from PAVER E PCl Inspections
-
<

PCASE

Inventory
Inventory

PCI Inspections.

PCASE Evaluations
Evaluations —_— B EE—
- -~ @ J

Open with PCASE

Active PAVER Database
with Packed PCASE Data

Inventory

Import with PAVER - E
PCI Inspections
E = Database tables PCASE
Evaluations
-
—

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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217.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

Select Edit section properties to:

a. Input the PCI and % Load-related Distress values for calculating the condition factors
(Cb, Cy) 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 Evaluate to run a batch analysis. Note: The APE and/or LEEP forms must be closed in

order to properly refresh with the batch calculation results. 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 provide the missing data. Select the Assigned option to run batch

calculation for all selected sections. The Additional calculation option allows you to select

another traffic pattern that is applied to each selected section for an additional model

analysis, the additional model results are set to read-only. The Hybrid option is displayed

when sections in the evaluation use a traffic pattern with the Hybrid traffic analysis type. An

additional model with hybrid results (using the default representative vehicles) is produced

and displayed as read-only.

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.
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Evaluation
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|26 I Edit section properties I Refresh section properties ISMwinvenmryfotm |28|
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30 31

Batch Calculation
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| Evaluation
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| Drag column here to
Section Name Ad hoc | Surface type Use APE | APE status LEEP |LEEP Status
SilverFlag::RW0927::R01A O |pcC RUNWAY 2 | has results 1| no results
SilverFlag::RW0827::R02C O |[aC RUNWAY 2| has results 1| no results
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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), 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.

v =7 Selectors

Preferences  Window

v

Help

A 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.

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.

Default evaluation created. X
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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.

Evaluation cimate
| Stalion AAF ~| | Evaluation Manager. § USA. White_Sands_Nm. )

Layer Mode! Settings Layers 1
New | [import ¥ | Copy || Rename || Delete | [ Use Backealculation

Order by Section ID [ Calculzte Overlays
[ Backeatuttin | 5
& STALLION:APOLDRW:AQ2B (1 items) FWD data
® STALLION:HP1:AD3B (1 items) 330f44 basins will be cvaluated.
(&) STALLION:PAMAIN:AD1B (1 items) Station 10, drop 4 is representative.
) STALLION::RW1432-R01A (1 items) -
& STALLION:RW1432:R02A (1 tems)

@ STALLION:RW1432:R03A (1 items) ttin
&) STALLION:TWA:TO1A (2 items) F

Load Frequency 20}3
I e

Backcalculation <
| e e e [ ] ] ] 55| oot [ b | [ s |
Using YULEA
L L | S || et || G [ ey [ St [T ||
Results
bk P ALE) P AN PCN PNSig  AONPON ACNPCNRame S0

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
may be modified in the Layers grid, to produce analysis results
for a Section of a LEEP evaluation in the Results 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 Layer Model, select New. To
import a model from another evaluation, a design, DCP, or
APE (from the same evaluation) select Import. The model
must be within the currently open 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 Layer Model name. To delete a model replicate,
select the model then Delete.

13.2.3 Traffic tab

Layer Model

New Import ¥ || Copy Rename

Delete J[[] Order by Section ID

1° Name
= STALLION:APOLDRW::AD2B (1 items)

1" Name

# ADB (ST)
) ADZE (ST
# AD3B (ST)
# RO1A(S]
7| RO2A(ST)
# RO3A (ST
¥ TO1A(ST)

Default model

STALLION::HP1::AD3B (1 items)
Default model

=) STALLION:PAMAIN::AQ1B (1 items)
Default model

[=} STALLION::RW1432:R01A (1 items)
Default model

(=] STALLION::RW1432::R02A (1 items)
Default model

=] STALLION:RW1432:R03A (1 items)
[/ Default model

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.
2. 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 VVehicle 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.

3. In addition to calculating the ACN and PCN for the traffic in the selected pattern, Use
mission critical aircraft for ACN allows you to select an additional aircraft for

analysis.

4. If an Individual traffic pattern is selected, the options for Controlling Traffic Mode

are not displayed.
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Traffic Section Traffic | Section
Airfield Traffic Pattern 4
S i e AIR FORCE 14GROUPS NEW v |
STALLION v | B
Controlling Traffic Mode
Use Controlling Vehicle from Pattem v

[] Use mission critical aircraft for ACN

Use mission critical aircraft for ACN

F-22 RAPTOR v|laas0 = w| 3

13.2.4

Section tab

5. The Inspection/Analysis tab is comprised of section properties used in an analysis

e In the Inspection Data section; enter the PCI and % Load-related Distress
resulting in the calculated 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 Cp and C; that impact the
recommended overlay thicknesses for rigid pavements.

e Inthe Analysis Structure Parameters tab; the Traffic area and Load Frequency
fields can be edited using the drop-lists for flexible structures. For rigid
structures, the Traffic area field is available.

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 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

6. 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:

@)
@)

Name

Pavement Use

= Airfield or Roadway

= Branch Use (Runway, Taxiway, Apron, Roadway, Parking area, etc.)

Pavement Surface

= Flexible Surface, Rigid Surface, or Unsurfaced

= Surface Type

Refresh Properties from PAVER Section becomes available once an inventory
section’s properties have been edited.
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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

Imventory Properties

Inspection/Analysis

Inspection Data

PCl % Load-related Distress

[Caleulate ] SCI | 9125/ Cb [ 1] Cr [ 034
Analysis Structure Parameters
Traffic area _Atea B v

Load freguency | 2 Hz - Ovenuns, Taxiways. Aprons

W

13.2.5 Settings

STALLION::APOLDRW::AD2B

Airfield Roadway

Branch Use | APRON

Flexible Surface Rigid Surface Unsurfaced

Surface type | ST - Suface Treatment

Evidence of Frost Damage

Refresh Properties from PAVER Section I

7. Settings comprises of Use Backcalculation, 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.
8. 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 |dentify 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.

9. Analysis tab for a rigid pavement

Analyze Structure As displays the pavement surface; Rigid or Flexible, extracted
from the Section’s inventory data.

Failure SCI allows you to set the failure criteria. Click on 7 icon for definitions
of the failure criteria.

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.

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.

10. Overlay tab for a rigid pavement

Rigid settings displays the SCI, Ch, and Cr values calculated from the Edit
Section Properties form.

The default PCC Overlay Flex strength and Modulus values are displayed and are
editable. Click on 7 to view overlay calculation information.

11. Backcalculation tab for a flexible pavement

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.

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.

o Avg AC modulus based on temperature displays based on the 5 day mean,
Load Frequency, and Asphalt Concrete pavement thickness.
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12. 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.

o 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
SR Camom e
alyze Structure As: = -
Use Backealculation e 2 Backcalculation  Analysis | Overlay .
Caleulate Overlays Rigid settings
Bac - raive Overt Failure SCI 50 ? SCI Cb Cr
kealculation ysis verlay
Load transfer D
Faliot % Load Transfer ® 10|  Pccoveray
16 of 28 basins will be evaluated. Joint Deflection T o Flex strength
Station 6, drop 1 is representative. 9 Ratio =
Max Edge Stress 7 % Modulus
Select basins... FwD data.. :
Depth of Frost P
Backcalculation [[] Override calculated frost ’ ]
Run Show basin | in,
Backealculation results...
Thaw Modulus Reduction Method
(O Use FASSI or FAIR values
(® Use modulus reduction factors [ Overide calculated season
Feb to |Feb
Backcalculation | Analysis
PG s Backealculation
24 of 48 basins will be evaluated. :
Station 5, drop 2 is representative. Analyze Structure As:
Rigid Flexible
Select basins... FWD data..
Tt 12 Design temperature calculation
11 Ai 85+ | °F
Set 5 day mean... F r
ook Ereraey 201 Hz Pavement 98 °F
Avg AC modulus osi Load Frequency - from section properties
based on temperature AC .
Modulus 223552 psi
Backcalculation
L Run Show basin
8" | Backcalculation | results..
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13.2.6 Layers

13. The Layers grid populates a default structure for the specified pavement type. The
layer model columns include: Layer Type, Material Type, Thickness, Backcalculation
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).

14. 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. 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 PCASE 2.09 Compatibility to change the LEEP Criteria to
WESDEF/WESPAVE and /or the Tire Contact Option to Assume Constant Tire

Contact Area (click the ' ” button for details of the options). The Stresses/Strains
button launches a window (shown on next page) that displays a table of the layer
structure’s stresses and strains data and allows editing of depths in which to perform
analyses. Select Run Analysis to initialize the calculation process once all evaluation
parameters are established.

fedrack Caloulation Results [N} s

Add New Layer - a X

1] 2[ b
= Layer category: Overtay (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) ]
T Layer type: Separation (1 items) MR
@ Layer type: Geotextile (1 items) 7 .
=i Layer category: Subbase (3 items) 72 b
@ Layer type: Subbase (1 items) 158 158 160 161 1
il Layer type: Stabilized Subbase (7 items) Bas
@ Layer type: Select Fill (1 items)
=1 Layer category: Subbase Drainage (1 items)
Li Layer type: Subbase Drainage (1 items) O Minimum O Maximum (@) Harmonic Mean

= Layer category: Subbase Separation (2 itery , 92| in. 82) in

@ Layer type: Separation (1 items)

—&— Calculated Depth
== fverage Depth

..

&) Layer type: Geotextile (1 items)

Thickness

&l Layer category: Subgrade (14 items) ‘ Layer Type ‘ Material Type (in) Backcalculation Options Seed Modulus (psi) | Min Modulus (psi) Max Modulus (psi)
@ Layer type: Modified Subgrade (2 tem N— L
@ Layer type: Compacted Subgrade (4 itefis) » Asphalt Concrete Asphalt Cement - 5.00 | BackCalc / - 200,000 70,000 2,000,000
e e o Base Unbound Aggregate = 8.00 | BackCalc / - 61,000 5000 150,000
\ 13 Natural Subgrade Cohesive Cut - 227.00 | BackCalc / v 37,709 32,709 42,709
Bedrock Bedrock - - O

UL

e Add] | A Chance| |V |A L Delete Depth to bedrock

Using YULEA 14

Send to APE - Low Volume View Coverages Comments PCASE 2.08 Compatibility . Stresses/Strains Run Analysis
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Click within the cell to

m Layered Elastic Detailed Results — O
@WEA  OWes | Parameter Pont 1 Point 2 Point 3 Point 4 Point 5 Point 6 A
» 00 1.7000E+002 | 1.7000E+002 15100E+002 | 1.4950E+002 1.4950E+002 1.7000E+002
LayerType TH::T- u?::;. Pﬂm'- Bond Y Coord. i) 4.8500E+001 0.0000E+000 9.7000E+001 4.8500E+001 0.0000E+000 4.8500E+001
S pey— T P e ZCoord. fn) 42490E4000  |42490E4000  |4.2490E+000  |42490E4000  |4.2490E+000  |34251E+001
vy P 1000 % iy B Stress X (psi) 3117264001 8.3536E4001 7.8147E-001 32933E+001 adedS0E A0
a v T ~ Tk Stress Y b’f’ 2.0231E+001 3.8986E+4001 23797E4000 | 2.1327E4001 Right-click
e 000000 50 A Stress Z fpsi) 32644001 26679E4000  |12426E-002  |3.3638E-001
Shear Stress XZ (psi) | 9.0956E-001 1.0804E+000 -2.8497E-001 4.3764E-002 within the
“NEW AFGROUP10 - 585 kips 7] Shear Siress YZ (psi) | 7.3876E-002 -7.2485E-001 1.1790E-001 3.6229E-001 .
| Applied Loods| Shear Stress XY (psi) | 3.1059E-001 9.5859E-001 3020364000 | 25070E+000 grid area
Strain X 1.1988E-004 3.4479E-004 217206004 1.2675E-004
(- Namber ki ) Load gbs) ey :nd’) Strain Y 4,6035E-005 4.4075E-005 22799E004 | 484126005 to export
StranZ 8BI4E005 | 201086004  |62685E004  |-9.3272E-005 to Excel
ShearSirain XZ | 1.2279E-005 1.4586E-005 3B4TEQ06  |5.9081E-007 . -
ShearStain YZ | 9.9732E-007 -9.7854E-006 15917E-006 4.8309E-006 14969005 |-3.3695E-006
Shear Strain XY | 1.2293E-005 1.2841E-005 40774E005  |3.3845E-005 4.0843E-005 3.1612E-005
Displacement X (n) | 2.5238E-003 22821E003 | 1.7285E004 A3BATEQ05  |-13214E004  |-4.8703E003
Displacement Y (n) |-23437E004 | 4.1079E-003  |3.5576E-003 203136004 |43019E003  |2.9313E-004
Displacement Z (n) |1.3345E-001 1.3846E-001 1.6184E001 136536001 15909E-001 1.3229E-001
Princ. Stress 1(psi) | 3.1274E+001 8.3571E-001 12426E4002 | 334526001 12426E4002 | 6.5684E+000
Princ. Stress 2 (psi) | 2.0156E+001 3.8981E+001 15429E+000 | 2.0814E+001 9.4204E-001 4,0857E+000
Princ. Stress 3 psi) | 2.9953E-001 26335E4000 | 47048E4000  |3.3013E-001 -53033E4000 | 1.9997E+000
< Princ:_Strain 1 1 2057F-HN4 3 4500F-NN4 R 2RR5F-NN4 13026F-NN4 £ 2884F-NN4 4 SQRGF-NM) i
Close

the left of a depth
value to enable the
Remove button

15. Select the appropriate Material Type and input the Thickness for each layer.
16. Select an option from Backcalculation Options for each layer (for instructions on
running backcalculation see Chapter 15 FWD Data):
a. Asphalt Cement surface layer: BackCalc, Temperature (avg), Temperature (per
drop), or Manual.
b. Portland Cement Concrete surface layer and all sublayers (except subgrade):
BackCalc, En+1, or Manual.
c. Subgrade layer: BackCalc or Manual.

Layers 15
Layer Type Material Type tT:!‘)k Jas
b | Asphatt Concrete Asphalt Cement - 5.00
Base Unbound Aggregate - 8.00
Natural Subgrade Cohesive Cut - 227.00
Bedrock Bedrock b
Layers 16b |
Layer Type Material Type {.:ﬁ"‘""‘ Backcakulaticn Options
Asphalt Concrete Asphalt Cement G 5.00 | BackCale -
.D Base Unbound Aggregate v 8.00  BackCalc
' Natural Subgrade Cahesive Cut - 227.00 Bt
Bedrock Bedrock v Manual

Temperature
options are
for Asphalt

Cement only.
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Layers 16¢ I
Layer Typa | Material Type E::‘}k”“' Backealculation Optiors
Asphalt Concrete Ia\sphalt Cemert - | 5,00 BackCale -
Base |L|nbaund Aggregate - | 8.00ff BackCale -

» Natural Subgrade |Cahesive Cut - 227.00) BackCale A
Bedrock | Bedrock - |

17. 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.

Bedrock

Bedrock

Layer Type | Material Type t.‘:"nﬁ"""‘ Backealeulation Options Seed Modulus (ps) | Min Medulus (ps) | Max Medulus (p) ﬁm""
L3 Asphalt Concrete Agphatt Cement G 5.00 | BackCalc S 200,000 70,000 2,000,000

Base Unbaund Aggregate - 8.00 | BackCale e 61,000 5,000 150.000

Natural Subgrade Cohesive Cut - 227.00 | BackCale - 9,000 1,500 50.000

]
[~
O

18.

Once the Backcalculation operation is complete, the backcalculated moduli values for

each layer will transpose to the Backcalculated Modulus column cells.

19.

Select the appropriate options from Analysis Options for each layer:

a. Asphalt Cement surface layer: BackCalc, Temperature, or Manual.

b. Portland Cement Concrete surface layer and all sublayers (except subgrade):
BackCalc, En+1 or Manual.

c. Subgrade layer: BackCalc or Manual.

20.

column.
21.
22.

are provided, as well as a Controlling Criteria flag.

The established moduli that will be used for analysis are displayed in the Modulus

Default values for Poisson’s Ratio and Bond are provided. These fields are editable.
Surface and Subgrade failure criteria-flags employed by the LEEP analysis procedure

Layers 18 19 20 21 22
Layer Type Material Type [":':‘}""“‘ S |e m:,‘:f‘mf Analysis Options | Modulus (ps)  |Poisson's Ratio | Band Surface u Subgrade d Cantroling Criteria
|3 Asphalt Concrete Asphalt Cement - 5.00 0 No 259,702 || BackCalc - 258,702 0.35 | Fully Bond... = O [ O
Base Unbound Aggregate - 8000 No 91923 BackCale -~ 91523 0.35 | Fully Bond... ~ O O ‘ O
Natural Subgrade Cohesionless Cut - 227000 No 21622 BackCale -~ 21622 0.40 | Fully Bond... = O =] ‘ =]
Bedrock Bedrock - o B 1,000,000 050 . 0 w 0
13.2.7 Results
23. Results from the pavement analysis are displayed in the Results section. Results
provided are pavement allowable gross load (AGL), allowable passes, ACN, PCN
calculations and designations. Overlay requirements and associated Mission and
freeze/thaw ACNs and PCNs are also provided (if applicable).
Results 23
i i
C-130H E:du?g;m E;:Leuz‘llon AGL (b) él‘lac::gﬂe ACN PCN PCN Sting ACN/FCN  ACN/FCH Rating gr.(..:}O\reday
130,000 14,401 163391 | 180229 20| 25| 26/F/AMI/T 03 0.0
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13.3 LEEP Examples

13.3.1 Evaluate pavements by manually inputting modulus values

Evaluate the pavements described in Tables 1 and 2.

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

Layer Type / Thickness Modulus Frost % V\II);:; I:Jtn:cf
Classification in. (mm si (MPa)* Code | Moisture
(mm) | psi(MPa) (kg/m?)
Asphalt Concrete 4.5 (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 Use the Inventory pulldown and select Define Inventory

File

System Tables and To

ols  Preferences Window Help

H Inventory ~ | @Reports ~ = Selectors

+ A Work

-

1

[

Define Inventory

[t}

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

Netas |Allen Amy Aifield

Comments [=m

You are editing: @® Current Values O Historical Inspection Values v|

| @0 || Bo | [ Mew | | Cow | | Dee || O |

¢ 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
S | B3 New Branch - o X
Network Branch  Section

I Branch ID: * [RW0119 | I&alchﬂane:‘ |Runw§¥01-19 |

| Branch Use: * | RUNWAY M |

* PAVER Mandatory field
Cancel I OK I
You are editing: @® Curent Values O Historical Inspection Values

=1
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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 and To (optional)

Use the pulldown to select the Constructed date, Rank, and Surface Type (required)

Select OK

ED 2a2AR:RWOT1S
Network Branch Section

New Section —

Rank:* P v

Section ID: * [R0C Fom: [ | To: [ ]
Constructd: — Wi -

* PAVER Mandatory field

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

Cancel

Step 2. Set up the Evaluation

Select LEEP evaluation

On the LEEP evaluation form; select Evaluation Manager

On the Evaluation Manager form; select New

On the Create New Evaluation for the Site form:

Type in the Evaluation name

Use the pulldown to select the Default evaluation date
Select the Add Sections Later radio button

Select Ok

O

o O O
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o

File  System Tables and Tools  User Preferences  Window  Help
Hlnventury

E LEEP Evaluation - Location X::RW0119::R03C

v @Reports ~ = Selectors ~ ﬁWork - | ¢ Design Module Evaluation checkli

tl = LEEP evaluation |

Evaluation Evaluation climate
[Myﬁts! evaluation (2/8/2021) v Evaluation Manager... I No climate selected. o
Layer Model
m Evaluation Manager /
Evaluation
[ My fist evaluation (2/8/2021) v|[_New | Cooy |[ Rename |[ Delete |
Date | Monday . Februan Create New Evaluation for ah — O X
Description Evaluation name J Allen Amy Airfield evaluation |
Default evaluation date [ Thusday . May 27,2021 EN!
e O Include All Sections (FCASE 203 default behavior)
Weather station 3 ) A
State or country (O Select sections to include, using the Query Tool. after create. fouPsS
) (®) Add Sections Later It for A
Temperature settings
o L
I from PCASE 2.03 Ok Cancel
[[] Consider Frost oot I I l

On the Evaluation Manager form:

O
O
O

Select Army from the Service drop-list field

Select the appropriate Weather station from the Climate section

Check the box for Consider Frost; the Freezing season will populate based on
the selected Weather station information

Input temperatures to set the 5 Day Mean (if applicable) in the Temperature
settings section

Evaluation Manager

Evaluation

| Alen Amy Aifield evaluation (5/27/2021) || New || Copy || Rename || Delete |

Date [Thusday . May 27.2021 @+ | | Service |Amy v

Description Comments |

Climate Defa
Weather station Def:
State or country \Weather station
| USA-Alaska v | | Faitbanks_Eielson_A v| @] O

| Weather station info | | Month Readings.. | | Map | O

Temperature settings Dz

Design Air T tul 678 3| °F
Set 5 day mean... 1gn Air lemperature | /35 al

[] Consider Frost
Frost Def
Freezing Season |0ct vl to [Apf v[ Heset e

Rij
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In the Default evaluation settings section; click on the Default traffic pattern icon &

On the Traffic form; select Standard

On the Standard Patterns form; select Army Class IV > 5,000 ft and < 9,000 ft

Select OK

Default evaluation settings ‘

Default traffic pattern | 14 GROUPS 2 -
( 8 raftic

- O
Patterns in Selected Project | 14 GROUPS (& standard Patterns - O
— . : =
Create DHE EnaT Copy || Import
Choose Pattems

Traffic Analysis Type Individual

[] ARMY CLASS Il (IFR) - HELIPORT
] ARMY CLASS Il (VFR) - HELIPAD
[] ARMY CLASS Il (VFR) - HELIPORT
] ARMY CLASS Ill AIRFIELD

[] ARMY CLASS IV <= 5000 FT (C-130)
(] AR A = 500¢ £

Pattemn not editable PavementUse =} ;RMY CLASST
" L] ARMY CLASS
ehickey ] ARMY CLASSV
] ARMY CLASS V1 (C-130) PAVED LANDING ZONE
] ARMY CLASS VI (C-130) SEMIPREPARED L2
Traffc Tood (B) Trases | |CJARMY CLASS VI (C-17) PAVED LANDING ZONES
: [C] ARMY CLASS VI (C-17) SEMIPREPARED L2
Aeas D Areas Gl |Areas AE [ C17 AT 50,000 PASSES
~-GROUPO 26750 20062 [] HARDSTAND HEAVY BCT TEMF
[ -.GROUPO1 26.750 20,062 [] HARDSTAND INFANTRY BCT TEMF
| |-Groupot 26,750 20062
~GROUPO1 26750 20,062 °°°C:)"’1_'°;ﬁsa:"9 P““I““
“GROUP2 84200 63,149 i 2
~.GROUP02 84200 63,149 O Maksa Raad\Writs Copy
~GROUP02 84200 63,149
" |~GROURD2 84200 63,149 e

In

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

Default evaluation settings

[[] Use mission critical aircraft for ACN

Calculate overlays

Default APE settings
Analysis

Rigid criteria | First Crack

Default traffic pattern | ARMY CLASS IV > 5000 FT AND < 900( v | |

«| [J Use Alpha Criteria

Default LEEP settinas
Analysis

Rigid Failure SCI 50 ~

Backcalculation

Set default control parameters ..

Thaw Modulus Reduction Method

® Use Modulus Reduction Factors (O Use FASSI or FAIR Values
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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
Evaluation Evaluation climate
| Allen Amy Aifield evaluation (5/27/2021)  ~| | Evaluation Manager... | LUSA, Fairbanks_Eielson_A @)

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 inventary.

FID
AAAF::RWO0113:-R03C

g o0

Layer model(s) name (Leave blank for default)

e On the LEEP evaluation form, under Layer Model, the selected section PID populates
e Select the Traffic tab

e Use the Airfield Traffic Pattern drop-list to select the appropriate traffic pattern or
click on the icon to select a standard pattern

Layer Model i
| New |/import V|| Copy || Rename || Delete |
[] Order by Section ID

1° Name
AAAF::RW0119::R03C (1 items)
01

]"Trafﬁc‘.l Section
Airfield Traffic Pattern
IARMYCLAss V> S000FTAND v | [ 65 |

[[] Use mission critical aircraft for ACN
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Select the Section tab:

O

Input the appropriate PCI and % Load distress values
o Select Calculate to display the resultant SCI, Cb, and Cr
o All other default properties shown are correct, no need for further edits

Layer Model
I New ||Irmod '“ Copy HRename” Delete |
[[] Order by Section ID

1° Name
AAMAF::PAD::AD4B (1 items)

AAAF::RW0119:R03C (1 items)

Traffic | Section |
_[ Inspection/Analysis | Inventory Properties
hw’ Data
PCI % Load-related Distress E

Analysis Structure Parameters

Traffic area |AteaC vl

Load frequency |10 Hz - Runways N

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
= Select Use modulus reduction factors for the Thaw Modulus
Reduction Method

Settings
| [ ] Use Backcalculation =

Layers
Calculate Overlays —
. Layer Type Material Type E:'jk""' Analysis Options Modulus (psi)
b | Asphalt Conerete | Asphalt Cemert < | 0.00 @ | Manual - 493,194
i ) Base | Unbound Aggregate - | 0.00 @ | Manual - 83,966
Rigid Flexible Natural Subgrade |Cuhesionless Cut - | 240.00 § Manwal - 14,179
Bedrock Bedrock G G 1,000,000
Design temperature calculation e | ° |
A [ 6783 F
Pavement 787 °F

Load Freg. 10 Hz (section properties)

AC A :
Modulus | 461659 psi

Depth of Frost | Thaw Season

[] Override calculated frost

Thaw Modulus Reduction Method
(O Use FASSI or FAIR values

(® Use modulus reduction factors

On the LEEP evaluation form, in the Layers grid, a default pavement section displays
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
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Select Run Analysis

Layers
| |
Layer Type Material Type mk’"‘ Analysis Options Modulus (psi) || Poisson's Ratio Bond Surface 2 Subgrade FrostCode | HoStUTS ggr]t
Asphat Concrete Asphat Cement - 450 Marual - 493.194] 035|FiyBonded  ~| O O fws - 0 145
Base Unbound Aggregate = 8.00 Menual - 83.966] 035|FulyBonded ~| [ O |ws - 5 135
7| Netural Subgrade Cohesionless Cut | 22750 Menal - 14173 040 FulyBonded  ~| [ = ETE 10 ng
Bedrock Bechock - - 1,000,000 050 -l O O -

|
[ Ada| [A Change| |W| [A] [36 Delete| Depthto bedrock

] G (][] 5 ] oot [z |

Using YULEA
Comments | | PCASE209 Compatibiity | | RunAnalysis | Q
e Results display
Layers
- - 2, 2, - D -
Material Type E“‘;’“‘“’ Analyss Modulus (psi) | Poisson’s Ratie | Bond Surface | Subgrade CF'; poate Wr;gh! Centroling Criteria wm Subgrade CER
: &30 Content | gy
Asphalt Cement - 4.50 | Manual - 493,194 035 Fully Bonded  + O NFS 0 145 O O
Base Unbound Aggregate  ~ 8.00 | Manual - 83,966 035|FulyBonded ~| [ O NFS  ~ 5 135 O O
Natural Subgrade | Cohesionless Cut - 227,50 | Manual - 14179 040(FulyBonded ~| [ %] F3F4 -~ 10 110 =) (%}
Bedrock O O O O

Using YULEA

View Coverages | | Comments | | PCASE209 Compatibilty | | StressesiStrains | | Run Analysis

Results

C-17A GLOBEMASTER IlI

X ) Evaluation Evaluation Allowable . y AC Overay
Analysis Period Load (b) Passes AGL (b) Passes ACN  PCN  PCN Sting ACN/PCN  ACN/PCN Rating i)

1.8
7.7

59| 45|  25[25/F/BMW/T
7

22,500 368,752

175,872

Normal (Aug-Apr)
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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
L 0,
ayer Type / Classification o (i) psi (MPa)* Code % Moisture ocf (kg/m?)
Portland Cement Con‘crete 7530,519
Flex strength = 650 psi (4.48 12 (305) NFS 0 145 (2,323)
(51,921)
MPa)
Base 286,487
Sandy Gravel (GW) SUATE) (1,975) NFS > LB (B
Gravely Sand & Silt 26,658
- F 1 110 (2,794
(cohesionless cut) (184) 3 0 gletts)

*Backcalculated values from FWD results performed the previous summer

Allen Army Airfield, Fort Greely, AK; Apron D, Section A04B

Step 1. Define the Inventory
Select Define Inventory from the Inventory toolbar drop-list
o Once the inventory form opens select the Network tab

If the Network ID displayed in the List Selector is not AAAF, select the

o

appropriate Network ID.
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
o Select OK
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B AsAF:RWO119:R03C L _
a | New Branch - {5} X
Network Branch  Section
BranchiD: [Rwo11s | Branch ID:* [PAD | | Branch Name: * |Apron D |
Use: ‘RUNWA‘ Ih\chlbe:‘ |APRON VI
Sum of Section 1p0 - PAVER Mandatory field
Sum of True 100
Branch True 100 |8
Comme
nts :
| Cancel T |
You are editing: @ Current Values (O Historical Inspection Values o
@0 [ G0 | Lhew | | coy | | Dekte | | Cose |

e 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)
o Select OK
C
=1 2 i
* i % ' New Section
Network Branch Section
Secton : From: [ ] o —
Constced: Lem: e —
Rank: * |P v Surface Type:* PCC v
Slab Data
Slablength(Typical) [ |  Slabwidn [ | ™

* PAVER Mandatory field

e .

You are editing: @ Cument Values (O Historical Inspection Values >

[ tew ] B
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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
I LEEP Evaluation - Location AAAF:RW0119:R03C
Evaluation Evaluation climate
| Allen Amy Aifield evaluation (5/27/2021) v | | Evaluation Manager... | US4, Fairbanks_Eielson_A )
Selact Section — O =
Layer Model >
— Select a section
.m Import '” 2 Select section(s) to create layer model(s). You can also create ad hoc 5
(] Order by Section ID sections which zre not stored in the inventary. New ad hoc section
FID LEEP
17 Name AAAF-RWO118:-R03C 1
[# AAAF::RWO0119: AAAF--PAD-AME 0
Layer Model e On the LEEP evaluation form, under Layer Model, the
| New |[import V|| Copy | Rename || Delete | .
] Order by Section D selected section PID populates
T, e Select the Traffic tab

]

IiAAAF::PAD::M!BU items)
(1]}

[ ASMAF:RWO119:R03C (1 items)

e Use the Airfield Traffic Pattern drop-list to select the

appropriate Traffic Pattern or click on the =1 icon to
select a standard pattern

| Traffic Section
Airfield Traffic Pattern
I|nnwcmss >5000FTAND v| | &3 |

[] Use missien critical aircraft for ACN

e Select the Section tab:
o Input the appropriate PCI and % Load-related Distress values
o Select Calculate to display the resultant SCI, Cp, and C;
o All other properties shown are correct, no need for further edits
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Layer Model
| New Hlmpor! VH Copy || Rename” Delete |
[] Order by Section ID

1° Name

AAAF::PAD::A4B (1 items)
AAAF::RW0119::R03C (1 items)

Traffic ] Section | |
capecionsentes [N g
Inspection Data
| PCl [80 | % Load-related Distress [10 ||
[l s co [ os)
Analysis Structure Parameters
Traffic area IA,ea B vl

[ Evidence of Frost Damage

: | Refresh Properties from PAVER Section |
Under Settings
o Use Backcalculation is unchecked since modulus values will be entered
manually

o 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
= Select Use modulus reduction factors for the Thaw Modulus
Reduction Method
o Under the Overlay tab
» The Rigid settings section displays the SCI, Ch, and Cr calculated in
the Edit Section form
= Use the default PCC Overlay Flex strength and Modulus values
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Settings

[[] Use Backealeulation
Calculate Overlays
el | Overey
Analyze Structure As:
(@) Rigid (| Flexible

Failure 5CI |j|

Load transfer

% load Transfer [ 25|

Jeint Deflection =

Max Edge Stress 75|

| Depthof Frost | Thaw Season

=]

# 0O ®

[[] Override calculated frost

Thaw Modulus Reduction Method
() Use FASSI or FAIR values

(®) Use modulus reduction factors

Settings

[] Use Backealculation
[+] Calculate Ovedays

Analysis ' Overlay .

Rigid settings
SCI Cb Cr
| 98| 1][oss]
PCC Overay
Flex strength
Modulus

-

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 Run Analysis

Layers
- B B : Dry
Layer Type Material Type 3“?‘"‘5 ('::,‘,5""""‘ Analysis Options Modulus (psi) | Poisson's Ratio Bond Surface Subgrade 2] Frost Code M: re (v‘v:l-g:-)a
1 Portland Cement - 1200] 650 | Manual - 7530519 0.15 | Partially Bonded + o s - 0 145
Base Unbound Aggregate  ~ s.00] Manual - 286.487| 035|FulyBonded ~| [ O ws - 5 135
Natural Subgrade Cohesionless Cut - 22000f Manual - 26,658 040 |FulyBonded  ~| [ A e - 10 110
Bedrock Bedrock - - 1,000,000 0.50 - Od O -

|4 ada]| [A Change| [V [A] [58 Delete| Depth o bedrock

Using YULEA

View Coverages | | ViewF Factors | | Comments | | PCASE 209 Compatibility | | Swesses/Strains | | Run Analysis | @
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e Results display
e Select Close to exit LEEP

Layers
- Fex 7 2 Ory 7

Layer Type Material Type E:‘;‘“‘" ;)-mh Analyss Options | Modulus (ps) | P98 | gond Surface | Subgrads | FrostCode | HOSUre ué-ﬂg:-)z Controling | Controfing | effectve-k (pci) mm""
> Podland Cement = 1200 650 | Manual 7530513 0.15 | Patisly Bonded  ~ O [ws - 0 185

Base Unbound Aggregate 800 Manual 286487 0.35 | Fully Bonded [m] O (ns - 5 E ] ] 292 126

Natural Subgrade Cohesionless Cut ~ ~ 220.00 Manual 26658 0.40 | Fully Bonded a M |Fr - 10 110 a ]

Bedrock - ~| 1000000 050 [m] O < [m] O
1
Using YULEA
| View Coverages | | ViewF Factors | | Comments | | PCASE 208 Compatibility | | Stresses/Strains | | Run Analysis

AN PCN  PCNSwg  ACNPCN  ACNPCNRang o™ FCC

7| 3 [summemT

13.3.2 Evaluate pavements using DCP results

Evaluate the pavement Section A01B, Branch PAMAIN, 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.

PAMAIN, 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 Use the pulldown for Service and select Army
o Use the pulldown under Climate and select the appropriate Weather
Station (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 Enter a Pattern name
e Use the pulldown to select the Pavement use
e Select Ok
= Under Vehicles select Add
e Select the appropriate vehicles; then OK upon completion
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
Evaluation
Stalion AAF, NM (11/22/2021) v|| New || Copy || Rename || Delete |
Date [ Monday . November 22,2021 [+ | |Service |Amy |
Description Comments
Climate Default evaluation settings
Weather station —‘
State or country Weather station Defaut traffic pattem M
| USA-New Mexico ~ | | White_Sands_Nm. v [ Speciy defautt mission critical aircrat
J Weather station info ] [ Month Readings... I [] Caleulate overays
Term S D:fnz'u;s‘ (:PE settings
ign Air Tt 880 3% | °F 1
Desion i Tenpersrs | 530 <] 1 the Ao Grers
[[] Consider Frost
Backcalculation
Rigid Faire SCI |50 | | Set defaut controlp
Thaw Modulus Reduction Method
(® Use Modulus Reduction Factors () Use FASSI or FAIR Values
Mark as historcal
Traffic / == O
Pattems in Selected Project ’ M
Pavement Use
Vehicles —
Create New Traffic Pattern P4 -
Add ACN/ACR Curves
Pattem Name | Stallion AAF | '
Pavement Use IAlfﬁeld v J
[Tok ] cancel |
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Traffic = m] X

Choose Vehicles - a X

ehicle Fiter
Pattems in Selected Project iSaion @ Ar O Ground O Both e

(] C-27J SPARTAN ~
Create ‘ Delete | Rename A Coff O] c22a8

[] C-37A GULFSTREAM V
[J C-38ACOURIER
[] C40ACLIPPER

%gﬁ:/cct\suu Traffic Area [Tldﬁckea B V’

[] C-1304 HERCULES
[] C-130E HERCULES

Traffic Analysis Type | Mixed /

Subgrade Category Lac %) C-130H lavement Type IFlexble VI
[ C-130J-30 HERCULES
%513@ v YPavement Use  Aifield

Vehicles Choose vehicle(s) by checking the box left of the vehicle name

L || Deete | ACN/ACR Curves

Traffic Passes Equivalent Passes
Areas A, B ]I”ceas C.D Areas A.B.C Area D
C-130H 130.000 97.499;

14,400
1

Controlling Vehicle

C-130H 130.000 97.439 14,400 144

[ Auto Detect Controling
For Mixed Analysis, the Controlling Vehicle 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

P LEEP Evaluation - No data selected

sections which are not stored in the inventory.

Evaluation Evaluation climate
| Stalion AAF, NM (11/22/2021) v| | Evalustion Manager... | USA, White_Sands_Nm. @)
Select Section - O X
%ﬁ Select a section
- -
| New [ Or Select section(s) to create layer model(s). You can zlso create ad hoc l e l

FID LEEP
STALLION:HP1::A03B 0

STALLION::PAMAIN:-AD1B -ii

[=]j[u]j[=]

Layer model(s) name (Leave blank for default)
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On the LEEP evaluation form, under Layer Model

o Use the Import pulldown to select from DCP

On the Select Layer Model form

o Select AO1B_LayerModell
o Click on Select to exit the form

The DCP layer model is imported and displayed in Layers

selected Section, a notification message will display.

Note: When DCP data has been assigned to the

I There is DCP data for the current section EI

Select Layer Model

Layer Model Name

[[] Order by Section ID

STALLION::P.
101

from another evaluation
from a desig
from DCP

from APE in this evaluation

n

AD1B_LayerModel1

Evaluation

| Stalion AAF, NM (11/22/2021)

v | Evaluation Manager... |

There is DCP dataforthe curent secton @)
Layer Model

Evaluation cimate
USA, White_Sands_Nm. )

| tew (et v] [ G | Ferame | oot |

[ Order by Section ID

1 ° Name

01

ETM;:PMN:MIB (2items)

| L A01B_LayerModel 1 (mported)

[ 2ca | [ Crance | [W] [A] 3¢ Deite]

| View Coverages | | Comments | | PCASE203 Compatbity | | Stresses/Strins | | Run Analysis | @

For Mixed Analysis, if the Subgrade Category, Traffic Area, and
Pavement Type were not entered on the Traffic form; select Calculate
Controlling Vehicle or Choose Controlling Vehicle.
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Step 5. Run Analysis

e To complete the analysis; select Run Analysis
e Results are displayed in the Results grid
e To exit LEEP; select Close

ocation STALLION:PAMAIN:=A018
Evaluation Evaluation cimate 1 t Mode

v B8 Dota fom all sections are shown. Selectors
| Stalion AAF, NM (11/22/2021) | | Evaluation Manager... | USA, Whte_Sands_Nm. ) Lot s o are
There s DCP data for the curent section @)
Layer Model Settings | Layers
[ New |[impot ']IR""““ Deite | [ Use Backealcuiation Layer Type |u-hru'ryp- a‘?"‘- Analysis Options Modulus (ps) | Poisson's Ratio Bond Sufsce | 7| subgrade |71 g
(] Ol by Secion D [ Cacuste Overays > Asphat Cement - 600 | Manual - 200,000 035 FyBonded +| & O
1* Nare Analysis Base Unbound Aggregate 15.50 | Manual - 83,000 0.35|FulyBonded ~| [ m]
STALLION::PAMAIN::A01B (2 items) Analyze Structure As: Natural Subgrade Cohesionless Cut - Manual - 25,000 0.40 - a “
T—Dm () Rigd () Pexble
L[] A01B_LayerModel 1 (mported)
Design temperature calculation
* 7
Pavement | 101 F E
Load Frequency - from section properties
vl
4 >
Traffic | Section
Aield Traffic Pattem A Change < Delete
Using YULEA
Controling Traffic Mode ViewCoverages | | Comments | | PCASE208 Compatbity | | Stresses/Susins | | Run Analysiz |
| Use Controling Vehicle from Pattem |
[ Use mission critical aircraft for ACN
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13.3.3 Evaluate pavements using backcalculated modulus values

Evaluate the pavement Section RO1A, Branch RW1432, 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 T:IC(I:::;S)S ::IO :IMuLuas)
AC Overlay Asphalt Cement 3(76.2)
Asphalt Cement Asphalt Cement 2 (50.8) *
Base Unbound Aggregate 8 (203.2) v

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 a 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: R01A) — reference Chapter 2 File Menu, Section 2.14 PCASE

Data Assignment.
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Step 3. Evaluation Checklist

e Open Evaluation Checklist
e In Evaluation checklist; select Add all sections to add RO1A.
e Select Close to exit.

% Evaluation checklist E\@

Evaluation

Stallion AAF, NM (6/26/2019) w Evaluation Manager...

Sections

Drag column here to group by

Section Mame Adhoc | Suface type Use

STALLION::RW 1432::RO1A 0 |ac RUNWAY

< >
Edit section properties Refresh section properties Reports

Manage Sections in Evaluation

Add all sections Add subset of sections Add ad-hoc section

Close

e Select Evaluation Manager

e Verify the evaluation parameters (i.e., Evaluation Name, Date, Traffic,
Calculate Overlays, Climate data, Backcalculation Control Parameters).
Change where needed; reference Chapter 12 Evaluation Checklist, Section
12.3 Evaluation Manager.

e Select Close to exit.
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[P Evaluation checklist

Evaluation

| Stallion AAF, NM (6/26/2019)

=E=]
Evaluation Manager...
ped

"
Evaluation Manager «~
Evaluation "
Stalion AAF, NM (6/26/2019) « | New || Copy |[[Remame || Do
Dae oot _ire 2200 | sevie
—
Description Comments
Climate Default evaluation settings
Weather stati
State;(mur:r: Weather station I REtHEiEEEm | fe v| I
| USA-New Mexico V| |mejﬂ1dsjh|. V| 9 [ Specify default mission critical aircraft
| Weather station info | | Month Readings... | [~ Caleulate overays
T e Dﬂaﬁlﬂtﬁ};PEsewnqs
Desiontirfenp=cctwe | ISR BE Rigid criteria [ Use Alpha Criteria
[] Consider Frost
Default LEEP settings
Analysis Backealculation
Rigid Falure SCI |50 ~| | Set defaut control
Thaw Modulus Reduction Method
(®) Use Modulus Reduction Factors  (C) Use FASSI or FAIR Values
e .
< >
Step 4. LEEP evaluation
e Open LEEP and verify that RO1A was added to the evaluation.
i =N [Hol
Evaluation

Evaluation climate

[ tallon AAF, NM (6/26/2019)

Independent Mode

~ Evaluation Manager USA, White_Sands_Mm B8 | Data fom alf seciions are shown. Selectors
| | | ° e
Layer Model Settings Layers
| MNew || import 'llnﬂ"m | Delete | £ Use Backoaloulation T Matersad Type P‘;““"-“ Backcalculation Opl
in.

Caloulate Over
W) iy BEEA =D » Asphatt Cement . 5.00 | BackCalc
I teme 1 Analysis Base Unbound Aggregate - .00 | BackCale

FWD data Natural Subgrade Cohesionless Cut . 227.00 | BackCal

11 of 44 basins will be evaluated. Bedrock Bedrock -

Temperature seftings

[ SaSymmn. | (7] 5

Avg AC modulus
based on temperature

Backcalculation

Afield Traffc Pattem

e —]
Cartroling Trafic Mode

| Use Controling Vehi Patem |

Lot Feer =
MNeed five day| psi

< >
e [l [v] 4] 56 e oo |G|

Using YULEA
| Commerts ‘ |FCASE2.DBCmpHiﬂy ‘ | Run Analysis \0
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Verify Traffic by selecting the
Traffic tab. There should be 2
patterns available in the Airfield
Traffic Pattern pulldown.

(@]

Check Section information by
selecting the Section tab

o

Stallion mixed traffic pattern
should be available. For the
Controlling Traffic Mode,
select Calculate Controlling
Vehicle.

Verify that Air Force 14
Groups New is also
available. Since this is an
individual pattern, the
controlling vehicle and
equivalent passes are not
calculated.

o

Airfield Traffic Pattem

Stallion e

Controlling Traffic Mode
IUse Cortroling Vehicle from Pattem

] Use mission critical sircraft for ACH

Trafic | Section
Airfield Traffic Pattem

AIR FORCE 14 GROUPS NEWL ~

[] Us=e mission critical aircraft for ACN

Edit the PCI, % Load-
related Distress for
overlay coefficient
calculation

Select the applicable Load
Frequency 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.

Inspection/Analysis Inventory Properties \

Inspection Data

PCl |32 % Load-related Distress |22

SCl [ 94‘24] Chb ‘

1] Cr [ 0.96]

Analysis Structure Parameters

Traffic arez | Area A

| Load frequency | 10 Hz - Runways

Evidence of Frost Damage

Refresh Properties from PAVER Section

Save Layout ¥
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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:

Settings

lse Backcalculation
Calculate Overays

e rat

‘Backcalculation: |  Analysis

FWD data
11 of 44 basins will be evaluated.

Temperature (avg) or
Temperature (per drop) may be

used during backcalculation, Select basins.. FWD data..
then enter the temperature data
under Set 5 day mean...This Fempershne setings
ion is part of the runw
section Is part o the runway, so | Set5daymean.. | |787| °F

Load Frequency 10 Hz will be
selected.

o Open the Backcalculation
Settings form. Select the default
values for all Parameter
thresholds. Select Apply and

close the form. // :;F

/ - O X

(® Use Total Percent Error

PT— .
ket -
based on temperature psl

Backealculation

Run
Backealculation

Backcalculation Parameters

Parameters  Fomulas

Use Root Mean Square Emor or Emor

(O Use Root Mean Square Error (RMSE)
(RMSE only avaizble in YULEA backealoulstion mode)

Enter Backecalculation Thresholds

Maximum Number of lterations El
Deflection Basin Error (%)
Modulus Error (%)

Backcalculation iterations will terminate when:

(® Either Deflection Basin Error or Modulus Error is less than or equal to threshold.
O Only Deflection Basin Error is less than or equal to threshald.
(O Both Deflection Basin Error and Modulus Error are less than or equal to threshold.

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

l Reset to default values Cancel
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o Proceed to the Analysis tab and
review the calculated AC Modulus
in the case that Analysis Option:
Temperature is selected for
evaluation.

o Return to the Backcalculation tab

Settings

= Select Select basins...

IUze Backealculation
Calculate Overdays

Backcalculation

Analyze Structure As:

e On the Select Basins for B _
Structure form, turn off ii QNAsE
(deselect) DIGRISERES 1. 2, Design temperature calculation
and 4. Next, select All under _ e
Select stations. 4 il ca I
e The form now displays “11 Pavement 101| °F
gf I44 bgskms selected.” et Errierar - TR T e
° elect = .
Mnduﬁﬁ 133218 psi
Select Basins for Structure — m} X

Feature Name
Evalu|

‘STALLION::F{WHEZ ROTA

in Manager..

The layer m

least deviation of average stiffness, area and deflection, normalized by load.

Select stations

@ @

Export chart || Selection statistics |

® point O range O box

Chart accessibility

Scroll wheel: zoom
Middle mouse buttan: pan

F] Stations Impulse Stiffness Modulus (Ibffmil). for senser 0(0 in.) [-] Drop series [1Y Parameters
0 (RDTA.FWD) 11 Impulse Stiffness
Settings 1000 (RO1A.FWD) [* Drop 3 | o2 g""*’d“'“s
] 2000 (ROTA.FWD! e Area
Use Backealculation { ) -/' + r o
- Basin
Calculate Overays - ) 1000 3
ROTAFUD) =] Opeecton Ratio
Backealculation Fnah ([v] 6000 (RO1A.FWD) )
[v] 7000 (RO1A.FWD) = | [ All drops | () Displacement
FWD data [] 8000 (RO1A.FWD) = Estimated
11 of 44 basins will b 2] S000RITAFWD) || 5 e O Subgrace Modlus
=2 Sensor plot Joint Loa
[] 10000 (RDTA.FWD} = OF{edudlcn Factor
B 2
g (O Load
500
Temperature settings 8 Y () Load/Displacement
u]
[ 2 Otenpears
Load Frequency || % a0 O Volumetric k
Avg AC modulus [ o
based on temperature 3
Backealculation 200
Run
Backcalculation
-
[ ¥
1000 3000 4000 5000 00 8000 S000 10000
Station ID
11 of 44 basins selected.
- - e — ] Start h fr
Results The mean measurements basin {station 5000, drop 3) is highlighted in green. It has the SLOCRL D8 T 2o

[<] [a] [+] [] [&] [&] [Resetzon |

ok |[ cancel
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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.

Settings Layers
Use Backcalculation Thick Apphy ey
Ve ickness . . - - - - PPl ulus
Caloulate Overays Layer Type Materizl Type (in) Backcaloulztion Options | Seed Modulus (psi} | Min Medulus (psi} | Max Medulus (psi) Limit Hit Limit?
Backcalculation | Analysis |3 Asphalt Concr Asphalt Cement @ 5.00 | BackCalc > 200,000 70,000 2,000,000 No
e Base Unbound Aggregate - 2.00 | BackCalc - 60,000 5.000 150,000 No
ata
Natural Subgrade Cohesionless Cut - 227.00 | BackCalc - 20,111 15,111 25111 No
11 of 44 basins will be evaluated.
Bedrock Bedrock - O
| Select basins.... | | FWD data., ‘
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e At this point, all applicable and necessary information required of a
backcalculation is complete. On the Backcalculation tab select Run
Backcalculation.

e Select Add all basins to mean modulus. 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: 259,702 psi, E2: 91,923 psi, E3: 21,622 psi. Select Apply Changes.

.
I . Detailed Basin Results — [m] X
] Use Backeal Backcalculated moduli Basin and RMSE graphs
[ Caleulate Overlays Representative Basin Results Convergence Results Layer Moduli Results Piot [Basn &
J&:;a:am | Analy Represeraive | eanmodls [ Ei:um [lsoson oo |2t [2 m.g.év — 5 B B Sttion 5000 Drep 3 (&) (@) [a [v] [«] [»]
110f44 basins will O M |2660% 437% 0 3 62.|@ o0%|®@ 5| O 243439 42784 21488
Station 5000, drop 3 s r (m] M 2865% 340% 1000 3 7. |@ %@ 5| O 351,054| 56605 23509 o
= [m] & 269 277% 2000 3| @ o3x|®@ 5| & | s2ms| wssw| zm||[E
[ [m] & |a285% 7.83% 3000 3| pz|@ 2z|®@ 4 O 71367| 94634| 21878 § o
Temperature settings [m] & |37 32657 4000 3| aan|@ 18 |@ 4| O | mess| mas| esss| | | D :2
Set5daymean... | || ] % 3] 22|@ ozx|@ s m 133,663 D
o P [m] 2 2237 476% 6000 3| 52:|/@ o1%|@ 4| O | 181013 ssoss| 22280 | 2 1020 30 4 50 e 70 80
Avg AC modulus a M |s072% 5.30% 7000 3|@ 28:| 4x|@ 3] O 426445 76134| 19438 oM o
based on temperature [m] A |s209% 744% 8000 3 60x|@ o5:|/®@ 4 O 174157 146203| 20372
Backealod O 39.52% 782% 9000 3| 68% /@ osx|@ 5| O | 42060 sass0| 21914 Sensor Offset (in.)
E‘ﬂ R =] 4 540% 3897 10000 3] 94% @) 06% 4l 1 | 259702] 91923 21 S
| <Previouslteration | 5 | Nextheration> |
e B b e B i
> T soe] o o ooox
1200 2% 2% o oo
2240 1257 1271 014 -104%
60| 789 79| -001| -008%
= Add all basins to mean modulus Backcalculation Error Computation 60 ool SB| 05| 16255
600  209] 37] o039 o9ssulv
Basin marked as "Representative Basin" will be used as the source of modulus values. It can either be selected outright, or it will be
The layermd computed by using mean modulus. | Cancel ‘I Apply Changes ||
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.
Layers
§ . § 7 2
Layer Type Materizl Type (T.:f‘;k““'“ ﬂ:ﬂ'ﬂ”ﬁi E‘ﬁmﬁz‘;‘ A“C ""“El.s Medulus (psi} I;"::“"" Bond 5u Suhg Control
Asphalt Concrete Asphalt Cement - 5.00 Mo 259,702 | BackC... ~ 259,702 0.35| Fully... ~ [+ 1
Base Unbound Aggregate - 3.00 Mo 91,523 | BackC... - 91523 035 | Fuly.. -~ O |
Matural Subgrade Cohesionless Cut - 22700 Mo 21622 | BackC... - 21622 0.40 | Fulty... ~ O |
3 Bedrock Bedrock - - 1,000,000 0.50 - | Il -
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e 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.

Evalistion dnake 5c Independent Mode
| Stallon AAF, NM (6/26/2019) v | Manager... | USA, White_Sands_Nm. @) Mﬁm:ll'mmsm

Layer Model Settings | Layers
| New |[import ¥|| Copy || Rename || Delete | 4 Use Backealculation Layer Type | Matersi Type Thickness | Backealculation Seed Moduius (ps) | Min Modulus (ps) | Max Moduius (ps) | Apply Lt | MGUS
Order by Section ID [ Calculate Overlays () Optons Ha Lo
O > | Asphalt Cement - 500 | BackCalc - 200,000 70,000 2,000,000 No
[T Tiame B ion | Analysis Base Unbound Aggregate = 800 | BackCalc - 60,000 5000 15000 ©& No
@ STALLION::RW1432-R01A (1 items) FWD data || [ Netural Subgrade Cohesionless Cut - 227.00 | BackCale - 2011 15111 2511 No
110f 44 basins will be evaluated. Bedrock Bedrock - - ]
Station 10000, drop 3 is representative.
Temperature settings (
v
D e
bosedon emperawre [ 56443 ps
| Trfic | Section aciaey i <l >
s 1o S| [ | [ ) e 7] ] 50065 o
EE Using YULEA
Controling Jcaftic Mode | Sendto APE - Low Volume | | View Coverages | | Comments | | PCASE2.09 Compaibity | | StressesiStrains | | Run Analysis
| Use Controling Vehicle from Pattem v |
[] Use mission critical aircraft for ACN

=
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Finally, change the Airfield Traffic Pattern to Air Force 14 Groups New. Select
Run Analysis. Results are displayed in the Results sub-form. The subgrade is
shown to be the Controlling Criteria layer.

Evaluation

Station 10000, drop 3 is representative.

Temperature settings
g
Lxt rmrey e
AC modulus 3
hngmmn )

Backealeulation
=
results...

<

Evalaticn clmate = Independent Mode

| [Stalion AAF, NM (6/26/2019) v ion Manager... USA, White_Sands_Nm. Data trom il sections are shown.
| l l l ‘ o [m[m] Selectors are ignored.
|
Layer Model Settings Layers
“ New || Import '}‘H"“’” Delete | £4 Use Backealculation Layer Type Material Type E,‘;""- e Seed Modulus (psi) | Min Moduius (ps) | Max Modulus (psi) | Apply Limt | Hosihes
|D°"’"”5'°°°"'D ] Caleutate Overlays » Asphat Cement E 500 | BackCale - 200,000 70,000 2,000,000 No
[ tame ion | Analysis Base Unbound Aggregate 8.00 | BackCalc - 60,000 5,000 150000 ©& No
STALLION::RW1432-RO1A (1 items) FWD data Natural Subgrade Cohesionless Cut - 227.00 | BackCalc - 20111 15111 25111 =] No

110f 44 basins will be evaluated. Bedrock Bedrock = = O

[ B[] ] [BRINEEER] 0wt otk

Using YULEA

| Sendt0APE-LowVolume | | View Coverages | | Comments | | PCASE 209 Compatbility | | Swesses/Strains | | Run Analysis |

Evaluation
Load (b}

»

Evaluation
Passes

AGL )

Alowable

Passes

300.000 |

53,715 |

AN PCN  PCNSwng  ACNPCN  ACNPCNRatng oo™
758072 9] wlemawa | 05 Green T
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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 checkilist.

14.1 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
‘ﬂ‘lnventory v gyReports ~ = Selectors ~ Work ~

3¢ Design Module [ Evaluation checklist « LEEP evaluation I APE evaluation | ™ FWD data —L DCP data
by

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.

e
[ Respond to selections

Layer Model Settings Layers
New | [Import W[ Copy || Rename | [ Calculate overlays
Delete | [] Order by Section ID J.AN‘!'!"!‘

1° Name Analyze Structure As:

[ BaseZ::APM::ADIA (1 items) Rigid Flexible (L

® Base ZuAPM:TO4A (1 items)

® Base Z:RWOO1B:ROTA (1 items) Rigid Failure Criteria For Analysis

® Base Z:RW0O018:R02C (1 items) ME

[# Base 3A (1items)

[ Base Z: TWP-TO1A (1 items) Load transfer

e -

Jeint Deflection
Ratio

vateral Typs Thkness Kvaelpe) 2 Efectverk (pc) Fexstrength (ps)  Moduks(ps)  Posson’s Rato Gantroling

650

10,00
1200 0 262

4,000,000

Click on an arrowhead
to collapse or expand a
panel.

7] [ ] [ ] ] [ v |

Using constant tire contact pressurg

View Coverages Comments | | PCASE 209 Compatbity | [ Run Analysis

e —]

Allowable

AGL ) Passes

ACN  PCN  PONStng  ACNPCN  ACNPCNRatng b v
WREWT
39/R/BANT
SURBWT

74/R/BANST

47
47
47
47

4 Use mission critical aircraft for ACN :-GROUPO?

F-22 RAPTOR ~ 200 B I-Gnoupoa
“GROUP10

“GROUP14

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 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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Layer Model
New Import ¥ Copy Rename || Delete

Lists Section OrdegtySectionlD
IDs first, sorted Didshane
Iohabeticall Base Z::APM::AD1A (1 items)
alpha etica Y ®= BaseZ::APM}JMA(‘IE!el:rﬁ)

® Base Z-RWOTB:ROTA (1 items)
[ Base Z:RW0018::R02C (1 items)
Bj;tLZ:R\*IOO18::R03A(1 itgmsr)r

Base Z:TWP:TO1A (1 items)

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.

2. If a Mixed Traffic Analysis Type is selected, the options for Controlling Traffic Mode

are: Use Controlling Vehicle from Pattern, Calculate Controlling Vehicle and Choose
Controlling Vehicle. Use Controlling VVehicle 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.

3. In addition to calculating the ACN and PCN for the traffic in the selected pattern, Use

mission critical aircraft for ACN allows you to select an additional aircraft for
analysis.

4. If an Individual traffic pattern is selected, the options for Controlling Traffic Mode
are not displayed.

= " Traffic | Section
;:::: Tra;?::t:em Airfield Traffic Pattern
AIR FORCE MEDIUM-Copy v | B 14GROUPS Copy || B 4
Controlling Traffic Mode
Use Controlling Vehicle from Pattem v

[[] Use mission critical aircraft for ACN

UUse mission critical aircraft for ACN

-

F-22 RAPTOR ~ | |84200 2 Ib
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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 Cpand 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

Traffic | Section

Inspection/Analysis Inventory Properties

Inspection Data
PC % Load-related Distress [0 | e
Caleulate | SCI [ 100] Cb [ 7] Cr[ 1]
Analysis Structure Parameters Airfield Roadway
Traffic area | Area A v Branch Use | APRON

Refresh Properties from PAVER Section

Inspection/Analysis Inventory Properties

Flexible Surface Rigid Surface Unsurfaced

Surface type |PCC - Portland Cement Concrete
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14.2.5

Settings

7. Settings comprises of Calculate overlays, Analyze Structure as, Rigid Failure Criteria
For Analysis and Load transfer (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, Ch, 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.

14.2.6

Settings
Calculate overays

Analysis = Overlay
Analyze Structure As:
Rigid Flexible

7 Rigid Failure Criteria For Analysis

Unpaved/Mat

Click on ? for definitions
of the failure criteria

/

Shattered Slab v ?/
Load transfer
% Load Transfer 25 (O]
Joint Deflection 0
Ratio i O
Max Edge Stress 75 %
Layers

e

Additional options which
allow you to override the
selected weather station
defaults, populate in the
Settings panel if Consider
Frost is checked.

7 4
Depth of Frost

[[] Override calculated frost

73.3 in.

Thaw Season

Apr

Depth of Frest | |Tha

[[] Override calculated seasen

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.

10.

selected.

For the Flexible Pavement displayed below, select the appropriate Material Type and
enter the Thickness and CBR where required.
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11. For frost analysis, select the appropriate Frost Code and edit the Moisture Content
and Dry Weight as needed.

12. After Run Analysis, the FASSI (frost analysis only), Allowable Gross Load,
Allowable Passes are displayed for each layer and the Controlling Layer gets flagged.

13. Select Show Details to view the standard pavement structure, which includes
minimum thicknesses, equivalency factors, and converted thicknesses. 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.

Layers I
} Thickness  CER Moistu Dry
Layer Type Material Type (hg ness %) FASSI FrostCode  conor¥ (";’,7,%:')‘
8 » Asp Asphalt Cement - 0.00 © 0.0 NFS - [1] 1401
Base Unbound Aggregate - 0.00 & ol 0.0 NFS - 5 135
Natural Subgrade Cohesionless Cut - o 0.0 NFS - 10 120
The criteria used
i for the section is
displayed
9 | | [ g [A choree] [A] [W] [ Deleie Show Defails
. 13 Using Beta-Alpha hybrid criteria and constant tire contact pressure

Selected layer
rows are
highlighted in
blue

Actual Pavement Structure

| Flexible Analysis Evaluation Structure for Base Z:RV! yDgfault model

| psphak Conerte

View Coverages ] Comments PCASE 2.03 Compatibility
a

Standard Pavement Structure over Natural Subgrade:

Run Anzlysis

e |E=

Click on 2 layer in the actuzl structure to ses the
standard structure down to that layer,

Natural
Subgrade

20.00in.

Asphat

80 CBR Base

Subbase

TOTAL

Thickness Equivalency Factors from Actual Layers to Standard Layers

Asphalt

As:lt

Standard pavement
structure responds
to selections made
in Actual Pavement
Structure

Asphalt

100 CBR Base

1.15

Asphalt

80 CBR Base or Subbase

23

100 CBR Base

80 CBR Base or Subbase

20

Other Base, Subbase, Subgrade

Subbase

1.0

0K

14. Select the Comments button to add notes on the analysis. A green checkmark is

displayed if a comment has been previously added.
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15. Select PCASE 2.09 Compatibility to change the CBR Criteria (flexible pavement
only) to Alpha and /or the Tire Contact Option to Assume Constant Tire Contact

Area. Click the |7 button for details of the options.

Layer Type Material Type

Thickness  CBR
(in.) (%)

FASSI Frest Code

Asphalt Concrete

Asphalt Cement

< 8.00

0.0|NFS < 0 140 O O

Base

Unbound Aggregate

< 12.00

0 0.0|NFS < 5 135 O O 397148 | $9.999.9%9

Natural Subgrade

Cohesionless Cut

o pd | [ A Crange| |A][¥] (5 e |

Show Details

After Run Analysis the
controlling layer is flagged.

Using Beta-Alpha hybrid criteria &
View Coverages | |/ Comments| | PCASE 2,08 Compatibilty | | Run Analysis | @
14 15

16. For a Rigid Pavement select the appropriate Material Type and enter the layer
Thickness and K-Value, 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), and Poisson’s Ratio as needed.

17. For frost analysis, select the appropriate Frost Code and edit the Moisture Content
and Dry Weight as needed.

18. After Run Analysis, the FAIR (frost analysis only), Allowable Gross Load, Allowable
Passes are displayed for each layer.

16

17 |

Layer Type Material Type

Thickness

(in.) (pci)

k-Value Effective-k FATR
(pei)

B, Moisture i
iy ?::)ng-m Modulus(ps)  Poisson'sRatio [| FrosCode (oot Wweight

Portland Cement Concrete  [2iERLTe 1203

0.00 @

4,000,000 0.154 NFS ©

Base Unbound Aggregate

000 ©

00

NFS Q

Natural Subgrade Cohesionless Cut

(o ada| [ Change| [A] [W] [ Detee [ show Layer Detis |
| 19

00

NFS O

Using constant tire contact pressure

[ ViewCorereges | | Comments | | Pmssz.osc«maﬁwity\ \ RunArzlysis | @ 18|
19. Select Show Layer Details to display the Equivalent PCC Thickness and Weighted
PCC Flex Strength for rigid structures.
Layer Typa Matersl Type Theknes (m,"**@ Bierk | PAR Sﬁr’r:%\gﬂ- Modius(ps)  PossnsRate  FrostCode NS 22‘:?3",‘ EqusertfCC  Weghted CC e
» Portland Cement ¢ 600 0 650 4,000,000 0.15| NFS L4 0 145 6.00 650
Base Unbound Aggregate - 800 0 226 0 NFS - 5 135
Natural Subgrade Cohesionless Cut > 150 150 49 F3F4 - 10 120
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20. For Unsurfaced Pavements select the appropriate Material Type and enter the
Thickness and CBR where required.

Layers 20
Layer Type Material Type (in.) (%)
Unsurfaced Unbound Aggregate v 0.00 ©

Subbase Unbound Aggregate v
Cohesionless Cut

Natural Subgrade

21. After Run Analysis, the Allowable Gross Load and Allowable Passes are displayed
for each layer and the Controlling Layer is flagged.

Layers 21
A Thickness  CBR Controliing Allowzble Allowzble
Layer Typs Material Type {in.) (%) L Gras ioad P
> Unbound Agaregate  ~ 12 80.0 m 823667 2244266
Subbase Unbound Aggregate  ~ 6 200 | 696230 98318
Natural Subgrade Cohesionless Cut v

22. For Mat Pavements select the appropriate Material Type and enter the Thickness and
CBR where required.

Layers 22 | |
Layer Typs Material Type {1.:3""""‘ g:';
Subbase Unbound Aggregate - 0.00 @ o
Natural Subgrade Cohesionless Cut ~ o

23. After Run Analysis, the Allowable Gross Load and Allowable Passes are displayed
for each layer and the Controlling Layer gets flagged.

Layers 23 | |
Layer Type Material Type (T"ng"" f,:'; f::::"m‘g I:“D:"m Grom tond Aloviable
Layer (Ib)
3 m Medium Mat - I O
Subbase Unbound Aggregate - 12.00 20.0 O O 456,261 3,286
Natural Subgrade Cohesionless Cut - 8.0 E O 452 526 2,764
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14.2.7 Results

24. Once all evaluation parameters are defined, select Run Analysis to execute the
evaluation analysis. View the analysis results in the Results grid.

I Results I
‘ C-17A GLOBEMASTER Il

Allowable
Passes

Evaluation
Passes

Evaluation
Load (b)

AGL (b)

Results for a Mat pavement
analysis; single aircraft

10,000 422604

Results
C-17A GLOBEMASTER Il Evaluation Evaluation AGL (b) Allowable
24 Load (b} Passes Passes
Results for an Unsurfaced > 00D 10,000 486,497 3,769

pavement analysis; single aircraft

C-17A GLOBEMASTER Il

Evaluation

Load (b)

Evaluation
Passes

305,878
101.960

Allowable

AGL (b) Passes
516,155

279,496

PCN

46
244

PCN Stiing

46/F/CAN/T
24/F/D/WN/T

ACN/PCN  ACN/PCN Rating

12
29

Thaw-Weakened (M...
Results for a Flexible

pavement frost analysis;

mixed traffic

| Traffic | Section Resuits
Airfield Traffic Pattern - y .
= Bt roen P aim) AN PCN  FCHSing  ACNCN  ACN/PCN Rating

14 GROUPS Copy v [2] “GROUP!

2:83;“ 50,000 ¥ 47 3VR/BN/T

gggﬁ;g 15,000 » 47 3%/R/BW/T

3,000 ¥ 47 52/R/BAN/T

“GROUP08

“GROUPOS 500 X . 47 TARBANT

“GROUP1

A
F‘””"“"""‘""“"""’"““‘['““ - renours Results for a Rigid pavement
F-22 RAPTOR Ol 2] b

analysis; Air Force 14 Groups and

Mission Critical Aircraft
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25.

26.
27.
28.

29.

30.

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.

Select Save Layout to save panel adjustments made to the form.

View Coverages launches a form which displays vehicle pass-to-coverage ratios.
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.

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.

Select the Close button to exit APE.

Evaluations Evaluation climate I [ Respond to selections.
| APE Getting Started (2/8/2021) ~| [ Eveluation Manager_. | USA Omaha @
|29 There is DCP data fo the current section ) I
Layer Model Settings | Layers
[ New |[import ¥ ][ Copy || Rename | [ Calculate overlays |wap. Matersl Type heknes vaoe (50) L] ehectveck (pei - Modulus (ps) | Posson'sRate Controling
Order by Section [D " -
[Cocfee | DY Oréerby Secien Roalysis odlan 1000 4000000
T Name Analyze Structure As: 250
® BaseZ::APM:ADIA (1 items) (®) Rigid () Flexible () L
® Base ZEAPM:TO4A (1 items) o i
© Base Z:RWOOTB:ROTA (1 ftems) I I D
Base Z-RWOO18:R02C (1 items) Shattered Siab v
) Base Z-RV/O018:R03A (1 items)
) Base Z:TWP-TOIA (1 items) Load transfer
GloadTenster [ 25 ®
Joint Deflection
H [ -
Ratio | LI [ 24| [A Cronge| [A] [ W] (5 Delete] [ Show Layer Denits
MaxBgeSmess | 7 % 27 Using constant e contact pressuae
View Coverages Comments ‘ ‘ PCASE 2.09 Compatitility || Run Analysis
Traffic | Secton
Resuits
Aifield Traffic Pattem
“GROUPOL " " v n |
14GROUPS Copy BI:) R Dbaten  fibeen ol i AN PN RCNSg  ANACN  ACNRCNRang e limen | MeenACveCH
“GROUPOS » 50,000 427423 5294 | 47| 33| 3WRBWT [ amnce ET [F]| Amber
SRR 585,000 15.000 47| 3|wmemT 12 [ 3188
“GROUP(7 585, 3, 47 52 | 52/R/B/W/T
“GROUPOS 000 00
“GROUPOS 585,000 500 1 47 74| TA/R/BN/T
|
“GROUPT
:-GRCUPIZ
A Use mission critical sircraft for ACN .gsgﬂ;ﬁ
F-22 RAPTOR V(200 13 b
< 3 ) >/
|26 Save Layout ¥ Reports Cioss
=
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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 'I;:lc(l::::,)s CBR 2:::: MoiZoture Dr‘;;?:(tg‘;lr::fht
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 F4 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  Preferences  Window  Help

H Inventory ~ | @Reports ~ [= Selectors

Iﬂ Define Inventory I

GIS Assignment

- A Work ~

g2 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)

File  System Tables and Tools  Preferences Window Help
 Hiinventory ~ @Reports ~ = Selectors -~ A Work ~ ©  DesignModule [ Evaluation checklist = LE

Borrs
Network  Branch Section
User Defined Fields

I Network ID |GFAFB I

Network

R |Grand Forks AFB, ND

Comments

® Current Values O Historical Inspection Values

L tew | | cow |

e On the Inventory form, select the Branch tab

Select New
e Type in the Branch ID, Branch Name, and use the pulldown to select the
Branch Use
e Select OK
S =@ =]
Network Branch  Section
New Branch i O . X
|_Branch ID: * [TWA | | _Branch Name: * |Taxiway A |

Ih\chlbe:' TAXIWAY VI

* PAVER Mandatory field

You are editing: (® Curment Values (O Historical Inspection Values { v

[ow ]




On the Inventory form, select the Section tab

Select New

Type in the Section ID, Length, and Width (required)

Type in From and To (optional)

Use the pulldown to select the Constructed date, Rank, and Surface Type

(required)
e Select OK

G GrAFE YW Ferersal.|

Network Branch Section New Section _ o X
Section ID: * |TO1A From: To:
Constrced: Lengi: Wi -
Rank: * P v Surface Type: * AC i v
* PAVER Mandatory field
You are editing: ® Cument Values Cancel

Step 2. Set up the Evaluation

Note: in Table 1, the strength properties are CBR and K values; therefore, use the APE
evaluation module to analyze the pavements.

Select APE evaluation

On the APE evaluation form; select Evaluation Manager
On the Evaluation Manager form; select New

On the Create New Evaluation for the Site form:

o Type in the Evaluation name

o Use the pulldown to select the Default evaluation date
o Select the Add Sections Later radio button

o Select Ok
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H nventory  +  gReports ~ = Selectors ~ [ Work ~ 3 Design Module Evaluation checklist + LEEP evaluation '~ APE evaluation | ® FWD

EL‘PE Evaluation - No data selected N—
Evaluations Evaluation climate
wlr;1 (5/20/2021) v I Evaluation Manager... I No climate selected. o
I.ayeJ Evaluation Manager &~
il Evaluation A
R EvaCoy L v _New || Copy || Rename || feic
Date | Thusday . May 20.2021 /@~ |  Service |Amy v
TAMN e SRS
Description Comments
Cimate Create New Evaluation for a Site = [m] X
;\;;:er;:;‘; 7 Evaluation name |Grand Forks evaluation| I i- 7 [ =
L || Defauk evaluation date [ Thursday . May 20,2021 5]
] (O Include All Sections (PCASE 209 default behavior)
L] Consider Frost (O Select sections to include, using the Query Tool, after create.
(® Add Sections Later
] Use Alpha Criteria
3ackcalculation

| inpor fom PCASE 209 | [ == et

e On the Evaluation Manager form:
o Use the pulldown for Service and select Air Force
o Use the pulldown under Climate and select the appropriate Weather
Station
o Check the box for Consider Frost; the Freezing Season will populate based
on the Weather Station information in the selected Weather station

Evaluation Manager

Evaluation

Grand Forks evaluation (5/20/2021) VH New || Copy H Rename H Delete

Date | Thusday . May 20.2021 [@~]| |Sewvice |ArForce v|

Description Comments

Climate Dy
Weather station h
State or country \Weather station

USA-North Dakota + | | Grand_Forks_Afb_Aiort Y@ O
I

| Weather station info } [Monm F{eadings..| | Map |

Temperature settings

I Set 5 day mean... ‘ Design Air Temperature °F

Frost

FreezingSeason [Nov ~| to [Mar | | Fece
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e On the Evaluation Manager form, under Default evaluation settings; click on
the Default traffic pattern icon =

e On the Traffic form; select Standard

e On the Standard Patterns form; select Air Force 14 Groups New

e Select OK
Climate Defautt evaluation settings
Weather station 1S
State or country Weather station Defautt traffic pattem

USA-North Dakota

Consider Frost
Frost

Thaw weakened season | Nov

Mark as historical

| | Grand_Forks_Afb_giort V| @ [ speciy defaut missionert

Weather station info ( N

Pattems in Selected Project

v to |Mar N

Create Import

Traffic Analysis Type

B st¥hdard Patterns — (m} X

No Pattemn
Choose Pattems

%] AR FORCE 14GROUPSNEW |
[] AIR FORCE 14 GROUPS OLD

AIR FORCE ASSAULT LANDING ZONE (C-17) PAVED

AIR FORCE ASSAULT LANDING ZONE (C-17) SEMI-PR
AIR FORCE C17 AT 50,000 PASSES

AIR FORCE HEAVY

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 Il AIRFIELD v

Vehicles

OOO0DOO00O0000000o:

Options for Saving Pattem
® Traffic Read-only

(O Make a Read/Write Copy

Cancel

—

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 LEEP evaluation will not be used for this evaluation; default settings can
be left as-is.

o Under Thaw Modulus Reduction Method select Use FASSI or FAIR
Values

o Select Close to exit the Evaluation Manager and return to APE evaluation
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Default evaluation settings

Default traffic pattern | AIR FORCE 14GRC v | | 3 |

[] Specify default mission critical aircraft
IE Calculate ovedﬂ

Default APE settings
Analysis

Rigid criteria | Shattered Sl ~ | [_] Use Alpha Criteria

Default LEEP settings
Analysis Backcalculation
Rigid Failure SCI [ Set default control parameters..
Thaw Modulus Reduction Method

(O Use Modulus Reduction Factorslg) IUse 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 the appropriate PID
e Select Ok

E APE Evaluation - No data selected

Evaluations Evaluation climate
| Grand Forks evaluation (5/20/2021) ~| | Evaluation Manager... USA, Grand_Forks_Afb_fiport )
Select Section =3 O X
Layer Model

I T I 7 Select a section
Select section(s) to create layer model(s). You can also create ad hoc sections :
Name which are not stored in the inventory. New ad hoc section

PID APE
GFAFB:TWA:TOTA

GFAFB::PAB::AD2B
AAAF::RW0119::R03C
AAAF::PAD::AD4B

.
(=l|[lf=]

Layer model(s) name (Leave blank for default)

o oo

I | o | conce
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Layer Model

I New “ImportVH Copy HRename‘

DOrderbySedimlD

1° Name

GFAFB::TWA:TO1A (1 items)
[ 01

| Traffic | Section

Airfield Traffic Pattern

|AIR FORCE 14 GROUPS NEW  ~ |

[] Use mission critical aircraft for ACN

Layer Model Settings
[ New ||Irnpott VH Copy ”RenameH Delete I [ Caleulate overlays
[] Order by Section ID J Analysis |
1° Name Analyze Structure As:
GFAFB:-TWA:TO1A (1 items) Rigid Flexible Unpaved/Mat
01
| Depthof Frost | Thaw Season
[] Override calculated frost
Traffic | Section ‘
j Inspection/Analysis ‘ Inventory Properties
Inspection Data
PC % Load-related Distress [0 |
| Caleulate | SCI | o] Cb [ oss] Cr [ o075 ||d
Analysis Structure Parameters Results
Totc e
Load frequency lZHz-Ovem.ns, Taxiways, Aprons v
[ Evidence of Frost Damage

On the APE evaluation form, under Layer Model, the selected PID populates
Select the Traffic tab to ensure that the appropriate traffic pattern is selected,
if not select the Air Force 14 Groups pattern from the drop-list

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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On the APE evaluation form, in the Layers grid a default pavement section

displays; select Add, + Subbase, Unbound Aggregate

Select Ok

Add New Layer

ks_Afb_Airpor|

f

1 2 |

£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)

- 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)

E] Layer category: Subgrade (14 items)

Layer type: Modified Subgrade (2 items)
| T B e " rac I

~

v

| ok

|| cancel |

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 Aggregate v
Subbase Unbound regate
Natural Subgrade |Coral

Input the Thickness, CBR, Frost Code, Moisture Content, and Dry Unit
Weight values for each layer (see Table 1 or reference image below).
Select Run Analysis
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Layers I
Layer Type Materis] Type Thickness  CBR paggy Frost Code  MoSture \?\rr;g ht
(in) (%) Content (Ib/#3)
» p Asphalt Cement - 5.00 0.0 NFS - 0 145
Base Unbound Crushed St... - 9.00 100.0 0.0 | NFS © 5 135
Subbase Unbound Aggregate - 12.00 300 0.0 | NFS - 5 135
Natural Subgrade Cohesive Cut 13.0 20

[ A0a | & Crance| [A] [] [ Deete] |

Show Details |

Using Beta-Alpha hybrid criteria and constant tire contact pressure

| ViewCoverages | | Comments | | PCASE 2.09Compatiity || RunAnalyss | @

e Under Results; select New AF Group 10
Layers
. . Dry Thaw Allovezble
. Thickness CER Moisture " Controlling Alloviable
Layer Type Material Type - FASST Frost Code ‘Weight Controling ~ Gross Load
(in.) (%) Content (b/f3) Layer Layer ) Passes
3 p Asphatt Cement - 5.00 0.0 | NFS - 0 145 O O
Base Unbound Crushed St... ~ 9.00| 1000 0.0 |NFS - 5 135 O O 1130516 | 99.999.999
Subbase Unbound Aggregate = 1200 300 0.0 | NFS - 5 135 O O 1.060.892| 99.999.999
b Natural Subgrade Cohesive Cut - 130 40|F3F4  ~ 20 110 1034628 | 99.999.999
| A e [A] (] 56 o] [ ot
Using Beta-Alpha hybrid criteria and constant tire contact pressure
View Coverages | | Comments | | PCASE 2.09 Compatibility | | Run Analysis
Results
“NEW AF-GROUPO1 5 9
“NEWY AF GROUPO2 Analysis Perod Doolen  pleon  AGLeb) Hlowable ACN PCN  PCNSung  ACN/PCN  ACNPCNRatng o O™
“NEW AF-GROUPO3 -
“NEW AF-GROUP0O4 » g 585,000 33333 1,034,628 99,999,999 41 77| TIFR/AWT 05 ee 0.0
“NEW AFGROUPOS Thaw-Weakened 585,000 16667 297462 66| 70| 27 |20/FDANT 26 R 94
“NEW AF-GROUP0E aw-Weakened (Ap... : ; : . ed -
“NEW AF-GROUPO7 Nomal (Aug-M 585, 1 1,137,368 99,999,999 2 86| 86/F/ANI/T 5 ee !
“NEW AF GROLPOS omal (Aug-Mar) 000 0,000 137, 999, 0. 0.0
“NEW AF-GROUPOS _ | Thaw-Weakened (Ap... 585,000 5,000 324578 66 70 31| 31/F/DAWNT 22 Red 7.7
"NEW A -GROUPH' Nomal (Aug-Mar) 585,000 2,000 1,314,785 99,999,999 41| 100 | 100/F/AW/T 04 ce 0.0
“NEW AF-GROUP12 X Re
Ry bvicidss Thaw-Weakened (Ap... 585,000 1,000 I7.737 6 70 38| 38/F/DAW/T 1.8 d 54
“NEW AF-GROUP14 Nomal (Aug-Mar) 585,000 333 1,517,969 99,999,999 4 17| NTFAWT 03 ee 00
Thaw-Weakened (Ap... 585,000 167 447,029 66 70 49| 49/F/DAW/T 1.4 Ambe 0.0
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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

. o . .
Layer Type / Classification .Ii-:lc(l:::f:)s Pci :::::: Moifture Drycl.:r(l;(t ‘/Nr:;';;ht
’ (kPa/mm) perike
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

e Use the Inventory pulldown and select Define Inventory

e On the Inventory form, select the Network tab

e |f the Network ID is not GFAFB; use the List Selector to select the
appropriate Network ID.

7 List Selector

Network|D GFAFB v
BranchiD ' TWA v
SectionlD | TO1A v

Name | Grand Forks AFB, ND

Name

From

Taxiway A

|| B (S

To

Close

e

4

»oi

e On the Inventory form, in the GFAFB Network, 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
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GFAFB:TWA:TO1A

New Branch — O X
Network Branch  Section
Branch ID: E Branch ID: * Branch Name: * IApronB |
Use: [TAXWAY  +| Branch Use: * | APRON v

Sum of Section | g - PAVER Mandatory field

SumofTrue g5

Branch True 55 Sal

(@0 [ &0 | e | o | [ oo | [ Gom

e 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, To, and Slab Data (optional)
e Use the pulldown to select the Constructed date, Rank, and Surface Type
(required)
e Select OK
Network Branch Section
Section ID: * Fom: [ | To: [ ]

Constrctodt [Tty <] tevahs [ | wamc [
Rank: * [P v Surface Type: * [PCC v

Slab Data

Slablength(Typical) [ |  Slabwidh [ | ™

* PAVER Mandatory field

==

Evaluation Manager (Step 2) was accomplished in the previous example (Taxiway A, Section
TO1A); proceed to Step 3.
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Step 3. Analyze the pavement using APE evaluation

On the APE evaluation form; select New

On the Select Section form; select the appropriate PID
Select Ok

Evaluations

Layer Model

Import ¥

1/° Name |
GFAFB:TWA:TO!
Lo

m;_;‘ sluation - Location GFAFB:T

Grand Forks evaluatit; eleckaect

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.

Evaluation climate

New ad hoc section

Bl
GFAFB:TWA: TOTA

| APE

7]
GFAFB::PAB::A028 0
AAAF::RW0119::R03C 0
AAAF::PAD::AD4B 0
O
Layer model(s) name (Leave blank for default)

| Cancel

use the Traffic Pattern Air Force 14 Groups New

o

Select the Section tab
Input the appropriate PCI and % Load-related Distress (see Table 2)

On the APE evaluation form, under Layer Model; the selected PID populates
Select the Traffic tab; use the Airfield Traffic Pattern pulldown to select and

o Select Calculate to display the resultant SCI, Cp, and C;
o All other properties shown are correct, no need for further edits
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Layer Model
New mpon v | Copy || Fereme | Dote
[[] Order by Section ID

1° Name
GFAFB::PAB::A02B (1 items)
01
& GFAFB:TWA:TO1A (1 items)
L o1

Trofic_[Sccion]

J' Inspection/Analysis | Inventory Properties
Inspection Data
[PCI [20 | % Load-related Distress |75 |

scl [ s8] Cb [ 0.72] Cr [ 058

Analysis Structure Parameters

Traffic arez |AreaB v|

Evidence of Frost Damage

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

Settings

Calculate overlays

J Analysis ‘ Overlay

Analyze Structure As:

Rigid Flexible Unpaved/Mat

Rigid Failure Criteria For Analysis
Shattered Slab v
Load transfer
% Load Transfer ®
Joint Deflection =
Ratio 0.76 O
Max Edge Stress 75 %

Depthof Frost | Thaw Season

[[] Override calculated frost

| 622] in. |
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e On the APE evaluation form, in the Layers grid, a default pavement section
displays

¢ 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)

o Keep the default values for Modulus and Poisson’s Ratio

e Select Run Analysis

?
k-Value (pci) K Effective-k (pci) Meodulus (ps) Poisson’s Ratio Frost Code:

[ 4,000,000 015[NFS ~
o [nes -
125 FIFs -

(| (A crarge | [A] [ W] [0kt [ Show LayrDetai

Using constant tire contact pressure:
View Coverages | | View FFactors | | Comments | | PCASE 209 Compatity ‘I Run Analysis Io

e Under Results; select New AF Group 10

Results
“NEW AFGROUPOT prors
N aRouree bk B pobs Foes ACOvelyy  BCC PCCPatialy  PCC Fully
“NEW AFGROUPO3
“NEW AFGROUPDS Arslyss Perod et Evaua g DddeZSi AN RON PONGmg  ACNRON ACNRONRSes ) R ondedin) | oo N
“NEW AFGROUPOS Reduction Increase
“NEW AFGROUROS
“NEW AFGROUPO7 » 585,000 00 697,749 3m571| 54| 66 |eeRCAUT
“NEW AFGROUPO3
B nairtitd Than-Weakened (fp... 535,000 16,667 17084 12 e 3 [3vmROMWT
Nomal (Aug Mar) 585,000 10,000 781,071 /57| 54| 78| RO
"NEW AFGROUP11
“NEW AFGROUP12 Thaw-Weakened (fp... 585,000 5000 39721 12| 65| 36| WROMWT
A R Nomal (Aug-Mar) 585,000 2000 322,153 34571 54| 90| 0RCMT
Thamn-Weakened (fp.. 424252 192] 66| 44| 4/RDMWIT
5
5

14.3.2 Evaluate pavements using DCP results

Evaluate the pavement Section A03B, Branch HP1, at Stallion AAF, using the DCP results from
example 16.3.1 Importing a DCP File and Performing Analysis and parameters provided in
Table 3.
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Table 3.

Stallion AAF, White Sands, NM (Service — Army)

HP1, Section AO3B

Surface pavement — Flexible

Pavement structure from DCP results; reference Example 16.3.1
Frost is not a consideration

Calculate overlays

Traffic
Aircraft Load - A, B [Ib (kg)] Passes—A, B, C
C-130H 130,000 (58,967) 14,400
UH-60 16,600 (7,530) 4,800

Step 1. Open the database containing the DCP data and analysis
Step 2. Open APE evaluation
Step 3. Define traffic and settings

e Select Evaluation Manager
o Use the drop-list for Service and select Army
o Use the drop-list under Climate and select the appropriate Weather
Station (optional since Frost is not a consideration and FWD data is not
being used in this example)
o On the Evaluation Manager form, under Default evaluation settings; click
on the Default traffic pattern icon ' =
= On the Traffic form; select Create
e Enter a Pattern name
e Use the drop-list to select the Pavement use
e Select Ok
= Under Vehicles select Add
o Select the appropriate vehicles; then OK upon completion
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 be also 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
Evaluation
Stalion AAF, NMA (11/4/2021) v|[ New || Copy || Rename || Delete |
Date | Thursday , November 4, 2021 le ISennoe {Nmy vI
Description Comments
Climate Default evaluation settings
Weather station S |
Sy Weatberstaon Do . NS )
USA-New Mexico ~ | | White_Sands_Nm. v||@ [ Specify defauit mission critical aircraft
| Weather stationinfo | | Month Readings.. | [ Map | | &2 Calculate overlays |
s Default APE settinas
Temperature settings Analysis
Destonfgjlonvarsaus & Rigid crters [ seflipha Criteria
[] Consider Frost
Default LEEP settinas
Analysis Bagkcalculation
Rigid Failure SCI I #( default control parameters..
Thaw Modulus Reduction Method
(® Use Modulus Reduction Factorgl O Use FASSI or FAIR Values
I Mark as historical Close
Traffic ! - O
Pattems in Selected Project ‘
l || Standard |
No Fattemn Pavement Use
Vehicles p—
Create New Traffic Pattern >4 _
Add ACN/ACR Curves
Pattem Name |Stallon AAF | -
Pavement Use [Arﬁdd v i
[ ok | cancel |
| Cose
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Choose Vehicles - o X
Vehicle Fiter

@ Ar O Ground O Both
[] C-27J SPARTAN ~
-320/8
[] C-37AGULFSTREAM V
[] C-38A COURIER
[[] C-40ACLIPPER
[] c408/C
[] C-41ACASA 212
Traffic O e nemeEs = X
% C<30 HERCULES
) ' [] c-1358 1
Pattems in Selected Project | St [ 1358 v v
| - Choose vehicle(s) by checking the box left of the vehicle name :I
Create e Renam pre—
=
Traffic Analysis Typsf | Mixed / \ v| | Traffic Area | Traffic Area B ] [ 2]
/ \
Subgrade Catgflory |Cat C / N\ V|2 Pavement Type |Fexble |
Pavement Use Aifield
Vehicles
| Add || Delete ACN/ACR Curves
Traffic Load (b) Passes Equivalent Passes
Areas A B Areas C, D Areas A B.C Area D
| C-130H 130,000 97.499 14,400
4,800

Controlling Vehicle

C-130H

[ Auto Detect Controlling

130.000 97.459 14,400

For Mixed Analysis, the Controlling Vehicle and
Equivalent Passes are based on the Subgrade

Category, Traffic Area, and Pavement Type.

Step 4. Import DCP data

e On the APE evaluation form, under Layer Model; select New
o On the Select Section form; select STALLION::HP1::A03B
o Select Ok to exit the form

Evaluations
| My first evaluation (11/4/2021)

Evaluation climate
No climate selected. @)

v| | Evaluation Manager... |

Select Section = [m]

Select a section

Select section(s) to create layer model(s). You can also create ad hoc sections I
which are not stored in the inventory.

PID

STALLION::HP1::A03B

STALLION::PAMAIN::AQ1B o]

om0

Layer model(s) name (Leave blank for default)
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e On the APE evaluation form, under Layer Model
o Use the Import pulldown to select from DCP
e On the Select Layer Model form

o Select AO3B_LayerModell
o Click on Select to exit the form

The DCP layer model is imported and displayed in the Layers grid

Layer Model
New M from another evaluation

1 ° Name
STALLION::HP1:
M 01

from a design

Select Layer Model = O X

Layer Model Name

AD3B_LayerModel 1

Evaluations Evaluation climate I t Mode

[ stallon AAF, NM (11/4/2021) | | Evaluation Manager... | No climate selected. ) IEE e
There is DCP dataforthe curent section ‘@)

Layer Model Settings
| New | mpot ¥|| Copy || Rename || Delete | [ Caleulate overays
[ Order by Secton ID [ Anatyis |

1 * Name Analyze Structure As:

STALLION::HP 1::AD3B (1 items)

Rigid () Flexible ' Unpaved/Mat
[] AD3B_LayerModel 1 (imported)

k) A G| (&) (¥] 5 Ot omtan |

Using Beta-Alpha hybrid criteria and constant tire contact pressure

{ Comments Hpusszmmuw H Run Analysis |0
| Traffic | Section Results
Aifield Traffic Patiem
EF —l- )
Controling Traffic Mode

For Mixed traffic analysis, if the Subgrade Category, Traffic Area, and
Pavement Type were not defined on the Traffic form; select Calculate
Controlling Vehicle or Choose Controlling Vehicle.

Save Layout ¥
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Step 5. Run Analysis

e To complete the analysis; select Run Analysis
e Results are displayed in the Results grid
e To exit APE evaluation; select Close.
Im APE Evaluation - Location STALLION:HP1::A038

Evaluations Evaluation cimate Independent Mode

[ Stalion AAF, NMA (11/4/2021) v| | Eveluation Manager... | USA White_Sands_Nm. @) Ot o f sectons re o

There is DCP data for the current section @

Layer Model Settings | Layers

[ New (et v][ Copy | Forame [ Dot | | EAColcimecveiys

[ Order by Section ID

1° Name

STALLION::HP1-A038 (1 items)
AD3B_LayerModel1 (imported)

(1] STALLION:PAMAIN::AD1B (1 items)

Analyze Structure As:
() Rigid () Flexible () Unpaved/Mat

Analysis

|AUW1E]E]|R Delete| | ShowDewils |

Using Beta-Alpha hybrid criteria and constant tire contact pressure

| ViewCoverages | | Comments | | PCASE209C

il || Run fralysis |

Traffic | Section
Airfield Traffic Pattern
=] \ =
Emr T Tl
e
[ Use mission critical aircraft for ACN
Save Layout ¥

Evaluation Evaluation Alowable ACN  PCN  PCNString ACN/PCN  ACN/PCN Rating

AC Oveday
fin)
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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.

15.1 Getting Started
Select FWD data on the PCASE 7 tool bar to open the FWD data tool.

Preferences  Window  Help

~ = Selectors - ﬁWork - *{ Design Module 7| Evaluation checklist + LEEP evaluation APE evaluation |™ FWD data

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.

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.

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), Selection statistics, and Export chart image. Select Close to
exit the form.

[ WD Data Manager Evaluation is locked to the selected evaluation - o X
Bk in LEEP to ensure FWD data is being applied
My first evaluation (10/6/2021)

to the correct evaluation

a

WD
Import/Assign Assigned T " . =
®RDfies  OFidless (A Impulse Siffness Modulus (1bmil). for sansor 0(0in) D I@')" GEIELsts
1 (ADTBFWD ! ® ety Hfness
Files 2?:@13;\»@: | PEDOE T O | %2 vivs
— 3(ADIBFWD) oy ore
Imert New 14 (ADTBFWD) + )
[ ettt ‘ ‘ [Rsianitie ‘ Delete = 5 (2018.FWiD) [Q8sein

416 (A0TBFUD) 00 Interactive FWD/HWD Chart

600 {

EROvefection Ratio

File name
AD1B.FWD
A0ZB.FWD
AD3B.FWD
ROIAFWD
ROZAFWD
RO3AFWD
TO1AFWD

Oé:d\lmion Factor
(OLoad

IO Load/Displacement
(O Temperature

(O Volumetric k

Load/Displacement (Ibfimil)

Station ID

18 of 24 basins selected.
-‘k Resign FWD files to sections... The mean measurements basin (station 5, drop 2) is highlighted in green. It has the least 2] Sart graph axes from zero
deviation of average stiffness, area and deflection, normalized by load.
G § Select stations Chart accessibilty
‘ Aasiqn:eleded:uiom 10 2 section... MW Al | @ point O range O box ffguw:;l:ﬁm:m [<] [a] [=] [#] o} @a [Resetzoom

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:

To import FWD, HWD/KUAB, DAT, JILS, or LWD raw data files in their raw data
format, select Import new files.... If PCASE 7 does not currently support your .FWD
or .HWD data file, then contact: USACE-TSC,
George.W.VanSteenburg@usace.army.mil for further technical support.

To manually enter deflection data and associated parameters, select New blank file.
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.

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.

o Note: FWD files can be
imported in batch (i.e., by
I . ... | group)orindividual file.
= S -3 e
[ E=]ox o | e ) ]
e 7 a Note: To view LWD files in
A r—— - the dialog, select “LWD
[— - files (*.mdb)” from the
ey file type drop-list.

& Downioads

File name: | “A01B.FWD" “AOZB.FWD" "AOIE.FWD" “ROTAFWD" “RIZAFWD" "ROIAFWD" “TOTAFWD FWD files (" k" SO " .

The successfully imported FWD/HWD files will be listed by File name.

Select Assign FWD files to sections to assign each imported file to the respective
inventory section within the Assign FWD Data form.

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.

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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A01B.FWD Roza
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ROIAFWD .
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file to the tree, or by using
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\
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1 S
Assign FWD files to sections... >
EINES ! =
O s e
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0

|

[[1Y Parameters
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(OBasin
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(O Displacement
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Reduction Factor
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[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 items

Browse for files which are pre-divided into assianable sets Browse for files...

Create 2 new Ad-hoc section.

lems assigned to inventory
Flatten section structure ]

Assignment summary X

6 o 7 tests succesfully assigned.

Dl ete tmessianes tes!

=@ STALLION
&-@ APOLDRW
=@ A02B
Q A28
=-@ HP1
=@ A3B
Q AD3B
=@ PAMAIN
=@ AlIB
Q A01B
=@ RW1432
=@ RO1A
Q RO1A
=@ R02A
Q RO2A
=-@ RO3A
Q RO3A
=-@ TWA
=9 T0A
Q To1A

Assion (fromiist) BemoveliTom bee)
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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.

7o o Manager

- 0 X
Evaluation
My first evaluation (10/6/2021)
View 7
Importiassion fl o Assigned - . <
O fles mpuse Siflness Modulus (Ibémi), for sensor 010 in) HOropeeies  HYFaramelom
o Impulse Stifiness
my ®
Assigned FWD tests Rl=E © ozl
=3 .
17 [ Testrame = Ohvea
5 Location: STALLION:APOLDRIW-A028 (1 iten =5 3 2l |OBosin
A28
5 Location: STALLION: HP1-A036 (1 items) @ Al drops (O Deflection Ratio
Cacse g o
&1 Location: STALLION:PAMAIN::AD1B (1 items)| B Sensor plot O Displacement
018 = (O S harate Mok
5 Location: STALLION- RW/1432-RO1A (1 items; g ®0(0in) Subgrade Nosuiue
ROIA E OfinLoed
E O1(12in) eduction Facter
Location: STALLION: RV/1432-R02A (1 items: 8 -
Lroa o O2(24in) -
=) Location: STALLION:RW1432-R03A (1 items] a ~ O LoadDisplacement
Croa 3 Q3(36in)
= Location: STALLION: TWA-TO1A (1 items) S Ostainy OTemperature
TOIA
O Volumetric k
5 (60in) - e
Q6 (72in)
Station ID
210f 28 basins selected
The mean measurements basin (station 2, drop 2) is highlighted in green_ It has the least B3
deviation of average stiffness, area and deflection, normalized by load.
D Select stations Chart accessbity
E Pe——
Expertvhest wwews 0| (Iesteveonclotsiey Al | @ pont O range O box Tisamesssmonsan | 4| | a| [w]|[»] &) [&)] [ Resetzoom
Close.

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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13. Select View raw imported data to display the raw FWD/HWD data.
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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.

[E70 oat Mareger E—
Evaluation
My first evaksation (10/6/2021
=
I 14 | ot IO fasioned FWD Fie 16
- 15 NewFWDFie_ManualErtry | Viewrwimpoteddats || P Enable editing

1 N File header
Import ew
B e blank file ] Delete Fie =
= = lecorded drops
Name  NewFWDFle_M Ent Date |1 2021 4 3
File name okl

AO1BFWD Load plate and sensors

028 FWD
038 FWD
|NewFWDFile_ManualEntry ]

Load plate radius (in.) Sensor 1 offset (in) Sensor 2 offset (in.) Sensor 3 offset (in) Sensor 4 offset (in.) Sensor 5 offset (in) Sensor 6 offset (in.) Sensor 7 offset (in.)
00 120 240 36.0 480 60.0 720

RO1AFWD
RO2AFWD Station and deflection data

i’?":g Swin# Artemp(F)  Pavetemp(F)  Sufacetemp() Time  Drop#  Load(b)  D(mils)  D2(mils)  D3(mils)  Dé(mils)  DS(mils)  DE(mils) D7 (mils)

‘},\ Assign FWD files to sections

or.

Assign selected stations to 2 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 Chart 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.

24,

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.

Select Export chart image to save the FWD chart to a .png file.
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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.

25. 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.

26. The chart selection method is initialized by using the mouse to select/exclude
individual points and/or establish the range bounds (range or box).

27. 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.

5 b Impulse Stifiness Modulus (Ibfimil), for sensor 0(0in.)
[1 1 (A01B.FWD)

[]2 (AD1B.FWD)

FA 3 (AD1B.FWD) .
[ 4 (AD1B.FWD) T
W5 (A01BFWD)

[1 6 (AD1B.FWD) 200

|. Drop2 * Drop 3 ® Drop 4

//\\\n

Statistics for Impulse Stiffness Modulus - O >

\

pad/Displacement (Ibffmil)

Selected All

Average Ibfimil 481.33] Ibfimil
Standard Deviation Ibfmil Ibfmil
Coefficient of Vanation 14.30%

Impulse Stiffness Medulus statistics for € selected, 18 total data points.

cted.
Update when chart selection changes ] Stay above all forms E
\ hted in green. It has the least deviation of

. :5ZHZI: average stifiness, areaand deflection, normalized by load.
D Select stations Chart accessibility
image. i1 st Scrollwheel:
=R - Al @ point O range O o Tdn:bwmoﬁ:mor: pan

27 25
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28. 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.”

29. 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.) [Drops AT
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o . fr
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D Select stations Chart accessibiity
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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.

30. 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.

31. Click on a section within the Select a section form to assign the deflection basins.
Select Ok to complete this process.

32. The message shown stating “Test created” indicates successful assignment.
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15.2.6 Viewing Assigned FWD/HWD Data Points in LEEP

33. 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.”).
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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.
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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 4" 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.
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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 CV il
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.

(FIE=ms Impulse Stfiness Modulus (Ibfimil), for sensor 0(Qin.) H Drop series [ Y Parameters
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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.
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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.
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Eoleiln election setiics A ®port Orange Qb semirezen gl [a][w][w][& @, | Resetzoom

Step 11. To perform subsequent modulus backcalculation and structural analysis in LEEP

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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11 of 44 basins selected.

The mean measurements basin (station 5000, drop 3) is highlighted in green. It has the
least deviation of average siffness, area and deflection, normalized by load.
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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
i i 'nventory ~ gReports ~ = 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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EDymmi: Cone Penetrometer - 5 'I
Evaaton Open the Evaluation Manager o) 'ndependent
My first evaluation (10/14/2021) ~ a Data from all sections|
it eoben J s to create a new evaluation. Selectrs s rered
DCP Tests 0 Graph of tests and layer models
TestName |
X
The Evaluation drop-list field displays the /
) i o2 ] [ ew | [ Com | [CRemamer] (10222
currently selected evaluation, click on the o ]| e (B 3
arrow to select another evaluation. ‘ P |
‘ %N&umx ‘ | Assign tests to sections .. ‘ Ginste .
Weather station
SEOTE Vieathr saion Defautrafic patem [T V] (5]
& “1 @ [ Specily defauit mission ciiical sircraft
Ve sizton i, | [Month Readings. | [ Map | [] Caloulate overlays
= . Defaukt APE settinas
Temperature settings Anclysis
Rigid eriteria [ Use Alpha Criteria
[ Censider Frost
Layer models e eEr
Analysis Backcalculation
Rigid Failure SCI [g ~] | Set default conirol parameters..
“Thaw Modulus Reduction Method
@ Use Modulus Reduction Factors (O Use FASSI 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,

=
Dynamic Cone Penetrometer - STALLION:APOLDRW::A02B \ Displays current E’
Evaluation : Independent Mode
selected Evaluation. ?
= z Data from af. shown. Select
My first evaluation (4/1/2021) v| | Evaluation Manager... gg T
DCP Tests Graph of tests and layer models
Test Name
| Rtewtes | Assiqn tests o sections...
A grid displays here when blows and penetrations are available.
Layer models
Layer model surface category (%)
Layer model name Layer Type ~ Material Type  Thickness Weighted Average CBR %
Save Layout ¥ Statistic/Calculationtype | Weighted Average v
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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; you
can also modify the Output option and Penetration reading units. 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 tool.

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.

DCP Tests
1|° |TestName | TestData Geographic Information
Location: STALLION::HP1::AD3B (1 items)
A03B.TXT \ Ruler starting depth |31 8.00] in. 2 r:::r:;"i‘r':; @mm Qin.
Location: STALLION::PAMAIN::AD1B (1 items
AO1B ( ‘ Cone starting depth in.
Surface course thickness [+ 8.00 in. 2
Output |CBR, Calfomia Bearing Ratio v |
I% New test Eh Rename @ Delete Assign tests to sections...

The Blows and Penetration grid displays Blows, penetration readings, Hammer size, Soil
Type, output type, and Total depth for each selected test. Values can be edited directly in
the grid, except read-only values (cells colored gray).

{%'nT}umm penetration reading Hammer Soil Type CBR % Total depth (in.) -
0.0]1- Large « [ 1- A sois - 00| 6.00]
3 807.0 |1 Large « | 1- Al Sols 08| 37.77
P 833.7|1- Large v [ 1- A1 solls u9| 38.82
5 8637 | 1- Large < | 1- Al Sols 92| 40,00
P 88871 Large v | 1- A1 Sole 375 4099
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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. If Yes; navigate to the location of files. You can select a single DCP test file for
import or multiple files to batch import. Select Open to complete the import

process.
b. 1f No; enter a unique descriptive name within the Test Name form, then select
OK.
@ Dynamic Cone Penetrometer - E@I
Evaluation ‘ lndependeleode
[ My first evaluation (4/11/2022) | [ Evaluation Manager... | oo ?;Im;/émmshom
DCP Tests Graph of tests and layer models
TestName
Import? X
2 Would you like to import a DCP test file?
E | Assign tests to sections...
- I Yes | ] No l l Cancel
Revimerna| | g
Save Layout ¥ Statistic/Caleulation type | Weighted Average V| Close

3. To manually input DCP readings, select 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 Enter or Tab on the keyboard to generate a new row.
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DCP Tests

1|* | Test Name Test Data  Geographic Information
= Location: - Unassigned - (1 items)
L A_Readings Ruler starting depth 31 0.00 in. 2
Cone starting depth in.
Surface course thickness 3] 0.0 in. 2
Output |CBR, Calffomia Bearing Ratio v |
Penen'aw;ho‘: @ mm O in.
| [ Newtes ‘ l [i] Deiete =] Rename ‘ l Assign tests to sections... ’
Cumulative A
Blows penetration Hammer Soil Type (.:LBR 'Gl'not)al depth
reading (mm) )
0 0.0|1-Large v | 1- Al Soils & 0.0 0.00
| 3 2 305 1 - Large ~ | 1- Al Soils - 138 120
4 61.0|1-Large ¥ | 1- Al Soils . 30.0 240
4 88.9|1-Large v | 1- Al Soils v 332 3.50
5 1194 | 1- Large v | 1- Al Soils v 385 470
4. Select the Hammer size: 1- Large (17.6-Ib) or 2-Small (10.1-1b).
Cumulative
Blows penetration reading Hammer Sail Type CBR % E:t}al depth
{mm) |
0 0.08) 1 - Large = |}l - All Soils - 0.0 0.00
2 30 2 Gl - Al Soils - 138 1.20
4 61.04| 1 - Lange = || - All Soils - 30.0 240
4 88.9 1-Large = |}l - All Soils - 331 350
. - |F- ; v W
4
5. Select the Soil Type: 1-All Soils, 2-Heavy Clay, or 3-Lean Clay.
Cumulative
Blows penetration reading Hammer Sail Type CBR % a'r?t}al depth
{mmy} '
0 0.0|1-Lange = 1-All Scils < 0.0 0.00
2 0.5 1- Large - 1- Al Soils - 13.8 1.20
4 61.0|1-Lange 1|2 - Heavy Clay 30.0 240
3 - Lean Clay
4 88.9|1- Lange ~ l|4 - AFSOC DCP 331 350
- - - i - hd
5
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Delete button.

Rename button and follow the prompts to update the current name.

Evaluation

My first evaluation (4/1,2021)

L

Evaluation Manager...

4 889 (1-

Large

= | 1-All Sails

DCP Tests
1|° | Test Name Rename test *
[ Location: - Unassigned — (4 items) . )
[ AozB Rename test ‘AD2E
[~ A8 Cancel
— AD1B
— RO1A
\ = '
% MNew test EII Rename I @ Delete 6| Assign tests to sections. ..
Cumulative A
Blows penetration reading Hammer Sail Type CBR ;.::t)al depth
{mm) k
0 00|1- Large * 1-Al Sois - 00 0.00
2 30.5|1- Large *  1-All Scils - 138 1.20
4 61.0|1- Large * | 1-All Soils = 30.0 240
= 350

331

o

8. Select Assign tests to sections to assign individual DCP test files to sections.

If you wish to remove a test; select an item from the DCP Tests grid, then click on the

To rename a test from the DCP Tests inventory; select a Test Name, then click on the

9. Once the Assign items to inventory form opens, drag each individual DCP test file in

the inventory to the associated network section.

10. 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.

11. A completed Auto Assign will provide an assignment summary. Select OK to close

the window.
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I Dynamic Cone Penetrometer - STALLION: APOLDRW::AQ2B

Create a new Ad-hoc section...

ltems assigned to inventory
Flatten section structure []

Opens a form that
allows you to create
sections on the fly

s (e 1) | Hemove (from tres)

Evaluation Assign iterns to inventory
| My first evaluation (4/1/2021) v| | Evaluation Manager... |
tems
DCP Tests e ——
Auto Assit
1]° [TestHame | | TestData Geographic Infommation 10| =i
Location: -- Unassigned — (4 items) . ROTA /
RO1A Fluler sterting depth |3 ';g;g"
Cone starting depth 0.0
Surface course thickness ﬂ% 0._
Duiput CBR, Calfomia Beamg Ratio
| %wa | »amgnmtsmech
Cumulative penetration reading
Blows {mm) Hammer
0.0 1-Large -
3 2541 Large -
[ 50.8|1-Large -
[ 78.7 | 1- Large -
—
s lems assigned to inventory DElEte imasEroned test
— Auto Assign Flatten section sificture []
Layer mog =-@ STALLION | 4
00 £-& APOLDRW
3 i 2@ A8
i i - AD2B
H =-@ HP1
il | ©5-@ A3B
- AD3B
Assignment summary X =& PAMAIN
. 5@ ANB
_.Q ADIB
1 1 0 4 tests succesfully assigned. 8- O RW1432
=-@ ROIA
~-Q RO1A
© RO2A
OK © RO3A
E' Q TWA

12. You can remove assigned DCP test files from sections by selecting a section from the
Items assigned to inventory box and dragging it to the Unassigned items box.
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Assign items to inventory

i Cc:eaia anew Ad-hoc sedi;:n.“
Unassigned tems ltems assigned to inventory
*N——M_Aﬁa;ngn* Flatten section structure 7]
D . ©-@ STALLION
A01B
RO1A

12

=9 RW1432

: @ RO1A

@ RO2A

. O R03A
50 TWA

L0 T01A

Delete unessianed test SS5fan frou) (i) Remove (from tree)
| Ok

13. To visualize an individual DCP profile, select a DCP Test Name; the plot will display
on the DCP Test Results chart.

ION::APOLDRW::A028
Independent Mode
[ My first evaluation (4/1/2021) v | Evalustion Manager... | @ o o sectns a0 vow,
DCP Tests Graph of tests and layer models
10 |Te A TestData Geographic Information T
I 13|l . - . _ AL L
ating depth (51 000, in. 2 m":"x @mm Oin.
& Location: STALLION: HP1::A038 (1 tems) 0
L Cone stating n 1
&) Location: STALLION:PAMAIN:AQTB (1 zems) Surface couse thickness [5] 000] n. 2 2
L aoe ) - 4
&) Location: STALLION:RW1432:R01A (1 tems) Ouput |CBR, Calfomia Beaing Ratio /| 5
L ro1a v 6
7
“:buawm ] [Ejﬁmum } [@ Delete l ] Assontests o sections... | ™~ g
10
Bows it ponetilon 8000 | iener Sol Type CBR% Total depth (n) = H
00/ 1-Large ~ | 1-Al Soiis - 00 0.00 13
1 273[1-Large - [1-Aisois - 70 110 b
3 610]1-Large - 1A S0is - 199 240 Z6
3 839 1-Large - [ 1- A sois - 20 350 ﬁlg
5 1219 1-Large - [1-A sois - 353 480 319 &
5 147.3|1- Large ~ [ 1-Al Sois - 473 580 20
6 17531 Large ~ [ 1A Sois - 521 630 g
3 2032|1-Large - [ 1- A sois - 521 800 23
3 2362 1-Large - 1-As0is - 32 330 >
6 2616 1-Large - [1- A sals - 530 1030 26
6 2896 | 1-Large ~ | 1- A Sois - 521 11.40 gg
3 3175 1-Lage - 1- A S0is - 521 1250 55
6 354 1-Large - [ 1A sois - 521 1360 30
B 3734 1-Large - [1-A1 sois - 521 1470 2
5 2039 1-Large - | 1A sois - 386 1590 33
5 4343]1- Large - 1-A1 S0 - 386 17.10 ol
4 4623 1- Large « | 1-A1 Sots - 31 1820 1 csa‘:% 100
4 4902 1-Large - 1A sois - X 1930, )
[ inset readng Delete selected readngs
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14. 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 cells
will become highlighted in blue and bold. You can also select multiple files by
maintaining Ctrl on a keyboard and selecting each individual file.

=) Dynamic Cone Penetrometer - STALLION:APOLDRW:: ADZB

(===

Evaluation Independent Mode
My first evaluation (4/1/2021) ~ Evaluation Manager... gg ;’:‘mmwmm Selectors
DCP Tests Graph of tests and layer models
1|* | Test Name Test Data  Geographic Information ST Famr s
= _Location: —Unassisned— 4 jtems —
A_Readings. TXT Ruler starting depth 5] 0.00 in. 2 :::rre;rftrc:;
14 E S:RR:::I‘:;:I:I Cone starting depth 0.00| in ®mm O in. R 2 ::
C_Readings. TXT Surface course thickness |5 000 in. 2 T 4 =
Qutput | Califomia Bearing Ratio {CBR) : E .%ﬂ
10 f,
% MNew test EP Rename E Delete Assign tests to sections... :j E g
Blows ;::rTimugi‘; reading Hammer Soil Type CBR % ;‘lrr?‘fil depth ‘_é 189 E.
| o 00]1- Large ~[1- A1 sails 00 000 ° ig: ;
2 305 1-Large ~ [ 1- A1 Sois 138 120 24 s,
4 61.0) 1-Large « | 1- Al Sois 300 240 26 £
4 885 1-Large - | 1- Al Soils 331 350 28] f,
5 119401 Lare - |1- Al Soil 386 470 ¥ 303 -
Layer models 32 &
Layer model surface category 347 T i _g
| L mniElE e | Layer Type Material Type Thickness .f\\teraga CBR ! CB1F? % b SI
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 models
I Layer model surface category | Fexible from section)
1|* | Layer model name z Thicks Weighted
Location: STALLION::HPI:M:!B‘ sl Hateral Type i) . Average CBR%
A03B_LayerModel1 | oncrete ~ | Asphatt Cement = 8.00
£ Location: STALLION::PAMAIN::AD1E | Base v | Unbound Aggregate v 21.25 39.
L A01B_LayerModel | | Natural Subgrade ~ | Cohesionless Cut - 12.00 10.7
The Layer model
: N ‘ — — : surface category
% New layer model | | [i] Delete | Auto-break Layers ;3;;5« Ms'g"sl:ée;ws i Roundvalud  field is editable
if a Surface
L course thickness

value exists.
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15. 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. Note: Multiple layer models can be
created; each with unique DCP Tests selections.

Cumulative ~
Blows penetration reading Hammer Soil Type CBR % E;?T)al depth
(mm} )
n 0.0/ 1-Large - [ 1- A1 s0is - 00 0.00
Il Soil - 70 1.10
Layer Model Mame *, =
Bl Soils - 199 240
Provide a unique, descriptive name for the Layer ' -
Model. I oK Il\ll Sails 240 3150
] . W
e s = ==
Layer model surface category w
[Layer Mods! 1_A038) |
Thickness Awverage CBR

iteral Type in)

(3

15 || B New layer model m"-‘"'““.":f‘“'""

16. Prior to performing a DCP analysis, establish the utilized Ruler starting depth

convention that was employed during data collection. Roll over the icon to view
a diagram of the accepted conventions within PCASE 7.

17. The Surface Course Thickness value auto populates based on the inputted Ruler
starting depth value; the field is editable if you wish to enter another value. Refer to
the tool-tip for a diagram of accepted conventions based on the pavement structure
and ruler placement.

18. The Cone Starting Depth field is displayed, but cannot be edited.

DCP Tests Graph of tests and layer models
1 |' |Test Name | Test Data  Geographic Information DCP Test Results
Location: STALLION::HP1::AD3B (1 items) ) e
A03B.TXT | |L6_Ruler starting depth 2] 800 in. 2 ] Fer=men @mm Oin. ‘
Location: STALLION::PAMAIN:AD1B (1 items. emen
o8 ( | I 18 Cone starting depth I 8.00] in4| i
A01B
|17 Surface course thickness [+] 8.00] in. _?I 1 ]
Output |CBR, Calfomia Bearing Ratio | S Starting Depth: 07 ‘
Zero Blow Depth: Reading
Zero Blow Depth: Reading L|
| [5 New test IEB Rename ’ ’ @ Delete ‘ | Assign tests to sections... ‘ .—'—Remm
Cumulative penetration
Blows reading (mm) Hammer Soil Type
0 0.0|1-Large ~ | 1- Al Soils v
1 279|1-Large ~ | 1-All Soils -
3 61.0|1-Large ~ | 1- Al Soils v
3 88.9|1-Large ~ | 1-All Soils -
5 121.9|1- Large ~ | 1-All Soils -
Layer models PIT
Layer model surface -
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19. 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.

20. Select the output parameters for the DCP analysis: California Bearing Ratio (CBR),
Modulus of Subgrade Reaction (k), Modulus of Elasticity (E), and Bearing Capacity.

Dynamic Cone Penetrometer - STALLION::HP1::A03B

Evaluation

.Myﬁrst evaluation (4/1/2021) v | Evaluation Manager...
DCP Tests
1| |TestName Test Data  Geographic Information
=] Location: STALLION::HP1::AD3B (1 items)
AD3B.TXT | Ruler starting depth |51 8.00] in. 2 r;;‘]z’f‘r‘i; @mm Qin. 19
-] Location: STALLION::PAMAIN:-AD1B (1 items . .
ADIB | Cone starting depth in.
Surface course thickness |51 3.00: in. 2
Output |CBR, Calfomia Bearing Ratio  ~

k. MOdL;|LIS of -Subg-rade R-eaciion 20
[ E, Modulus of Blastici
I%Newiest EII Rename ]E] Delete Bean‘?1 ucu; aci astiety

21. A form to assign GPS coordinates to each DCP test is available under Geographic
Information. However, this function has not been fully implemented yet.

Dynamic Cone Penetrometer - STALLION::HP1::A03B

Evaluation
My first evaluation (4/1/2021) v Evaluation Manager...
DCP Tests
1/ |TestName | | Test Data Geographic Information

e OIS CE) latitude [ 0] Longitude [ 0] Altiude(yd) 21
A03B.TXT \

Location: STALLION::PAMAIN::AD1B (1 items l:l
ADIB \

% New test EII Rename @ Delete Assign tests to sections...

22. When a layer model is created, the Layer Type drop-lists in each grid cell can be used
to select different layer types.

23. Select the Material Type for each layer using the corresponding drop-list cell.

24. The thickness for each layer is reflected in the Thickness column. This field is
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.
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25. Select the Statistic/Calculation type (calculated Average, Weighted Average,
Minimum, or Eighty-fifth percentile) to display results in terms of the selected output

parameter: CBR, Kk, E, Bearing Capacity).

26. An automation algorithm is available to identify separate layers based on deviation in
the CBR, K, E, or Bearing Capacity 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.

27. Assign layer models to sections to assign layer structures to sections for subsequent
pavement analysis. Ad-hoc sections can also be created from the Assign layer models
to sections form.

=74

24
26 -
38
40 .

42

Layer models
22 Layer model surface category | Fexible ffrom section)
1 ‘ - | Layer model name . Thickness Weighted
Layer Type Material Type 23 24 o
&) Location: STALLION:HF1::AD3B (1 Mveroge CER %
AD3B_LayerModel1 Asphalt Concrete Asphalt Cement 8.00
& Location: STALLION:PAMAIN::AD1], fAsphat Oveday Unbound Agaregate 21.25
AD1B_LayerModel1 ‘ AC Stabilized Base Cohesionless Cut 12.00
PCC Stabilized Base Cohesive Cut
[Cohesive Fil
ohesionless Fill
Auto-break Layers 5% Assign layer Sio Round values

% New layer model @ Delete

-Save Layout ¥ .

. u

26

sections...

Round values
displayed in
the layer
model grid

] Color laye

Statistic/Calculation type | Weighted Average v

16.2.4

Graph of tests and layer models

25

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.

28. Right-click 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.
29. 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.

30. Turn on the Color layers feature to add a more distinct visual indication of layer
separation.
31. Show layer types is turned on by default. Uncheck the checkbox to hide the layer type

names.

32. Select between Linear or Logarithmic display options for the chart’s X-AXis.
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33. The selected Statistic/Calculation type values can also be adjusted within the chart by

selecting and dragging a 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.
34. 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.

Graph of tests and layer models

DCP Test Results

2
4

JAsphalt Concrete (Asphalt Cement)

8
‘M Base (Unbound Aggregate)|
10

12 1
14 4

|

16

Base (Unbound Aggregate)

Split layer here
Remove layer

222
24
26 4

o 28

~1871128
] '520-_

| X3 401

30 -{ Natural Subgrade (Cohesionless

/ 30 [ Color layers

Graph of tests and layer models

DCP Test Results

J Asphalt Concrete (Asphalt Cement)

] Base (Unbound Aggregate)l—l

i

Natural Subgrade (Cohesionless :I—r

T T T —TTTTTT]
1 10 100

CBR %

AO3B.TXT

Show layer types
Statistic/Calculation type | Weighted Average v Layer model report Close
33 34
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16.3 DCP Examples
16.3.1 Importing a DCP File and Performing Analysis

Process the DCP penetration data using the following analysis conditions:
e Network: Stallion, Branch: HP1, Section: A03B (Flexible)
Import the DCP test file
Evaluation Type: APE, CBR
Hammer type: 17.6-1b hammer
Soil type: mostly non-cohesive soil
Ruler Starting Depth: 8-in.
Surface Course Thickness: 8-in.
Apply “Auto-break” layers function as the first step towards assigning layers
Label and color the layers in the DCP Test Results plot

Stallion AAF, HP1, Section A03B

Step 1. Define the Inventory
e Use the Inventory pulldown and select Define Inventory
e Select New on the Network tab, and define the Network

[E PCASE 64bit 7.0.1 2021-10-27
File  System Tables and Tools  Preference es  Window Help

A nventory - | @ Reports - = Selectors - A Work
ﬁ Define Inventory
GIS Assignment

gﬂ Copy And Move Data

* X Design Medule [ Evaluation checklist + LEEP evaluation ** APE evaluation ™ FWD data —L DCP daj

Network D [STALLION

Network Name |STALLION

Comments

You are editing: @) Cument Values () Historical Inspection Values | V|

=1 o || oeee |
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e Select the Branch tab, select New, and define the Branch

STALLION = E@]=]
Metwork Branch  Section
Mew Branch — ] X
— frorch o [0
Branch Use: * | APRON ~

* PAVER Mandatory field

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

e Select the Section tab, select New, and define the Section

STALLION:HP ===l

Network  Branch Section

[ED Mew Section — O X

Secton 0: e e B Y s—
C * [ Thursday . November ~ length:* iz | Width:* 22 | =&
Rk

* PAVER Mandatory field

You are ediing: (® Cument Values (O Historical Inspection Values ~
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Step 2. Add the created section using the Evaluation Checklist form
e After processing the DCP data, APE evaluation will be used to analyze the
section; but first, set up the section in Evaluation Checklist. Select Evaluation
Checklist. A prompt will be initiated indicating that a default evaluation was
created. Select OK.

Evaluation checklist | # LEEP evaluation ©° APE evaluation ™ FWD data

Default evaluation created.

Checklist” to add sections to the evaluation and define
evaluation parameters using the "Manage Evaluations™ tool,

o A4 default evaluation was created. Go to the “Evaluation

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.

o Select Evaluation Manager, then Rename the evaluation to Stallion AAF, NM. Set
the Service to Army. Close the Evaluation Manager.

Evaluation
| My first evaluation (11/4/2021) «| | Evaluation Manager...| l Export Evalustion Data ] l ImpurlE\.raluaﬁmDa‘!a‘
Sections
Section Name Adhoc |Si
Evaluation Manager\
Evaluation
Stalion AAF, NM (11/4/2021) v|[ New |[ Copy |[ Rename || Delete |
Date | Thursday . November 4,2021 [Jv |  Service

Description Comments

e Select Add all sections on the Evaluation Checklist. The section information
populates on the form.

| Edit section propertics | | Refresh section properics | | Show inventory form |

Manage Sections in Evakistion
| Add subset of sections | | Add ad-hoc section | | Delete section |

Batch Calculation
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Step 3. Make selections within the DCP data form
o Select DCP data on the toolbar to open the DCP data form

Help
A Work

* © X Design Module [7] Evaluation checklist # LEEP evaluation * APE evaluation ™ FWD data |l DCP data | [i] PCASE Reports

e Select New Test on the DCP data form

e The prompt will ask if a DCP test file is to be imported. For this example, select
Yes to import a DCP test file.

Dynamic Cone Penetrometer - Stallion:PAMAIN::AQ1B
Evaluation
| stalion AAF, NM (11/4/2021) | | Evalustion Manager... |

DCP Tests

TestName

Import? X

‘Waould you like to import a DCP test file?

-
I Yes || No l | Cancel

m New test r l Assign tests to sections... ‘

o Navigate to the applicable directory, select the A0O3B.T|XT DCP data file, and
select Open.

Dynamic Cone Penetrometer - Stallion:PAMAIN:AQTB

Evaluation
| Stalion AAF, NM (11/4/2021) v| | Evaluation Manager... |
DCP Tests [ select DCP File(s). <
Test Name y <« DCP_Examples > Getting Started DCP v 0 P Search Getting Started DCP
Organize v New folder Bz~ M o
A
A Name Date modified Type Size
# Quick access
B A01B.TXT 12/29/2015 2:03 PM Text Document 1KB
B Desktop *
B A02B.TXT 12/29/2015 2:03 PM Text Document 1KB
¥ Downloads  # [5] A03B.TXT 12/29/2015 2:03 PM Text Document 1k8
E] Documents Ej ROTATXT 12/28/2015 2:03 PM Text Document 1KB

[&] Pictures ~

v

File name: |A03B,TXT

v| |DCP files ("txt"xmk*dcp) v
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Dynamic Cone Penetrometer - STALLION:HP1: AD3B

Evaluation

| My first evaluation (11/4/2021)

V| | Evaluation Manager...

DCP Tests

1 | - |Test Name

Test Data  Geographic Information

= Location: STALLION::HP1::AD3B (1 items)

L A03B.TXT

Assign items to inventory

Unassigned items

Create a new Ad-hoc section... ]

ltems assigned to inventory

=% STALLION
1@ HP1
- A03B

Flatten section structure [] . >
I Assign tests to sections... I
Sail Type CBR% ﬁT:*f' depth .
~ | 1-All Soils - 00 0.00
~ | 1-All Soils - 70 1.10
~ | 1-All Soils - 199 240
~ | 1-All Soils - 240 3.50
= | 1-All Soils < 353 4.80 v
Layer model surface category -
Weighted
Material Type Thickness Average CBR
%

Delete unassigned test

Ruler starting depth in.
Cone starting depth in.

surface course thickness lél 0.00] in.

[E%)

(%]

Output

CBR., Califomia Bearing

Penstration
reading units @ mm

Assign ffrom list)

Remove from tree)

[ o ]

penetration readings:
o Hammer: 1-Large
o Soil Type: 1-All Soils

Model on the DCP data form and enter a unique name.

For this example, select the following correlations to be applied for all the DCP

A Layer Model will be created (prior to identifying layers). Select New Layer

The DCP data file will be automatically assigned to the inventory section of focus
of the Selector tool. Select Assign tests to sections.... to display the assignment of
the .TXT file to the associated inventory section in the Assign items to inventory

form.
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Evaluation

| stallion AAF, NM (11/4/2021) v

DCP Tests

1 [' [Tt Name
=) Location: STALLION::HP1::AD3B (1 items)
L Ao3g.mxr

Test Data  Geographic Information

Ruler starting depth i 2 e @om Oin
Cone starting depth in.

Surface course thickness in. 7

Output |CBR. Calfomia Bearing Ratio |

||:5Newtmt ||EﬁRename||@Ddehe‘

| Assign tests to sections... ‘

Layer Type Materal Type
%

Assign layer models to
IEleayamodd ions.

Thickness Average CER

Blows Comative penetaton reading Harmmer I Soil Type CBR% Total depth in.) f
0 0.0§ 1-Large ~ | 1-All Soils b 0.0 0.00
1 - Large
1 278 PR 70 110
3 61.07T- 3 - Lean Clay 199 240
3 88.9 | 1-Large v W 240 3.50
5 121.9 | 1-Large v | 1- All Soils v 353 480 v
Insert reading | | Delete selected readings
Cumulative penetration ; Total depth ~
Blows reading {mm) Hammer Sail Type CBR% in)
0 0.0(1-Large - - 00 0.00
1 Layer Maodel Name x M 70 110
3 Brovid ) — forth - 199 240
MVIdE @ unique, aescnplive name rar the Layer
3 Model. Lok I - 240 3.50
5 Cancel - 353 4.80 9
|A03B ) ayerMode!1 I D
Weighted
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On the Test Data tab enter:

o Ruler starting depth: 8-in.

o Surface course thickness: 8-in.
o Output: CBR, California Bearing Ratio
Note: These selections are visualized in the DCP Test Results plot, as well as the
Layer Model grid

=] Dynamic Cone =A03B
Evaluation Selector Mode
|Myﬁr§ evaluation (11/4/2021) V| | Evaluation Manager... %B:W‘ W,mfeis? .
checkiist fo change sections.
DCP Tests Graph of tests and layer models
. Test Dat: i
1 | |Test Mame & @ (Geographic Information DCP Test Results
=l Location: STALLION::HP1:A038 (1 items) = .
. - . 7 Penstration ( |
L ap3B.TXT Ruler starting depth ‘EI 800 in. 7 g o .
. Lsphalt Concrete (Asphalt Cement
Cone statting depth in.  [®@mm O 5] P narete (Aspl ment)
Surface course thickness El 800 in. ? 4 ]
5
Output | CBR, Califomia Bearing Ratio ~ g ]
CBR, Califomia Bearing Ratio ] Base (Unbound Aggr
k, Modulus of Subgrade Reaction I 10
E. Modulus of Blastici ]
| [a_) New test | ‘ m Delete |Eﬁ Rename Bean":-l;;asaac_t" ; ety 12 '/
,A
. Total 16 -
Note: Entry of Ruler Starting Depth - 18]
and Surface Course Thickness are v 00 .00 £ 20 JSeect Fll {Urbound Agoreaate) J
: - 7.0 9.10 £.5]
reflected in DCP Test Result Plot and | - 05 §22 . &
3 ; F = : : 24 - J_ =
in the Layer Model grid. N =0 = 1 g
: : 26 o Select Fill (Unbound Aggregate) =%
= 53 1280 | ] 28 4
Layer model: ]
® 30
Layer model suface category | Flexible from section) ~ 12 ]
1]* | Layer model name Thickness | WVeiahted A 3]
= Location: STALLION-HP1::A038 (17| || L2ver Type WMaterial Type i) é‘é%’ige 26
L AD3B_LayerModel1 ]
~ | Asphalt Cement v 8.00 38 JMatural SubgradFI ohesionless Cut)
Base - | Unbound Aggregate - 1.25 334 407
Select Fil = | Unbound Agaregate - 525 457 429 — — T TTrrm
Select Fil ~ | Unbound Agaregate - 1250 186 1 CE:F? . 100
Natural Subgrade - | Cohesionless Cut - 425 46| w
\ )
% New layer model | - | Auto-break Layers | | m Delete
[ Colorlayers  [+] Show layertypes X Puis
Save Layout ¥ Statistic./Calculation type | Weighted Average V| | Layer model report | | Close |
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Step 4. Apply the Auto-break layer functionality as an initial mode of distinguishing the
layers
o Enter or scroll to the target layer count using the quantity field that is adjacent to
the Auto-break Layers function
e Select Auto-break Layers to initialize the operation

Selector Mode

Evaluation
‘ My first evaluation (11/4/2021) ~ | ‘ Evaluation Manager... %&jﬂma{nm?eiﬁx_)m
checkiist fo change sections.
DCP Tests Graph of tests and layer models
- Test Dat
1 ‘ ‘Test Mame & @  (Geographic Information DCP Test Results
[ Location: STALLION::HP1::A03B (1 tems)
i = gool in 2 Penstration
L ap3g TxT Ruler starting depth |3 in. 2 et .
) . @mm Oin 1 Asphalt Concrete (Asphalt Cement)
Cone starting depth in. 5]
Surface course thickness EI 800 in. 2 4]
5
8 TBase (Unbound Aogreakisl I
10 TSelect Fll [Unbound Agaregate) 9
New test . : 12
E Note: The Auto-break layers results in ]
. P P ~ 1
Blows visualization of layering in the DCP Total depth 16
o~ 1
. =P 2]
Test Results plot and in the Layer o i 201
. s
'} models grid. E il E221 =
3 199 1040 05,7 E
=
3 m '|\rmlﬁ 1 240 1150 26 §
5 1219 1-lae BENT\N B 53 1280/ | 23] n
Layer model ]
s \ 30
Layer model ce category | Flexible from section) ~ 32 ]
1]+ | Layer model name \ Thickness | Weiohted 34
E1 Location: STALLION:HP1:AD3B (17 | L&ver Te Material Type ) fverage CBR 36
L A03B_LayerModel 1 ]
= - | Asphat Cement M 200 7.0 38 TTiatural Subgmde[ﬂmesioms Tal)
Base ~ | Unbound Aggregate - 200 128 404
Select Fil ~ | Unbound Agaregate - 28.00 329 424 — T —T—TTTrm
Matural Subgrade = | Cohesionless Cut < 475 46 1 10 100

_ CER %
‘ %Ne« layer model I I Auto-break Layersl | m Delete Mgﬂslzi("r?ddsto

Round values [ Colorlayers ] Show layer types X Auis

Save Layout ¥ Statistic/Calculation type | Weighted Average ‘ ‘ Layer mode! report ‘ | Close ‘
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e Next, remove the third layer interface by right-clicking on the layer interface and
select Remove layer
@ Cone Penetre LLION: =
Evaluation Selector Mode
| Myt evaluation (11/4/2021) | | Evaluation Manager “L::W“m‘:ﬁm
checkistto
DCP Tests Graph of tests and layer models
1]+ | Test Name Test Data  Geographic Information ———
] Location: STALLION:HP1-A03B (1 fems) - N
L ap3B TxT Ruler starting depth 2] 8.00| in. 2 ;ﬁm: | |
0
Cone stating depth | 8.00] in @mm Oin. z:hphaltcu"crﬂe (Bsphalt Cement]
Surface course thickness in 2 45
6]
8 T Ease (Unbound Agar
10 JETecT P (Onbound Agoregete)
‘ [ tewtes | ‘ [i] Delets | = Rename | | Assign tests to sections ‘ ] '-I_L Base (Unbound Aggregate)
121 Split layer here
Cuml & ]
Blows p:;netu;ttlw\; reading Hammer Soil Type CBR% ;"‘)‘" depth 16 Remove layer
{mm) 18
00 1-Large « |1~ sois - 00 800 e
1 279]1-Lage « [ 1- 1 sois - 70 910 £,,]
; 2221 <
3 610 1-Lage « |1~ 'sois - 199 1040 5., =
3 839 1-Lage - [ 1- A sois - 240 1150 2] g
5 1218 1-lame - 1120 sois - 353 1280( ¥ 2] 1l
Layer models 0]
Layer model suface category | Flesble fiom section) 32
1]+ | Layer model name Thicka Weighted 24 ]
[ Location: STALLION-HP1-A038 (11 [ Laer Tyee Material Type Firak .‘“‘,."“"595 CBR 15
L AD3B_LayerModel 1 ]
= - | Asphat Cement - 800 70 38 Nalura\SubgradE[ﬂdwesicn\essCut)
Base - | Unbound Aggregate - 200 128 40
Select Fil + | Unbound Agaregate - 28.00 329 424 — T —r—TTTTrm
Matural Subgrade = | Cohesionless Cut - 425 46 1 0 100
CBR%
A v
‘%Newlayemodel ‘- ‘Mumm H]E[Daene Assign layer models to
Round values [ Colorlayers  [4] Show layer types X Ads
Save Layout ¥ Statistic/Calculation type | Weighted Average - | | Layermodel repot | | Oose |
e The resultant layer structure: T
- ~
o]
5
2]
6]
8
10 1
12 1
14
16 =
18
Z204
=]
522 e
] =
= 24 =
] g
26 E:
28 1
304
32 1
34
36 1
38 1
40 4
42 T T TTTTT T T TTTTT]
1 10 100
CBR %
\ J
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Step 5. Label and color the layers in the DCP test result plot
e Select the Show layer types option
o Select the Color layers option to hatch fill or color the layers

Evaluation Selector Mode
[ My first evaluation (11/4/2021) | | Evaluation Manager... Dsta from ane section are shonn
‘checkist fo change sections.
DCP Tests Graph of tesis and layer models
. Test Dat i
1 Test Name est Data Geographic Information e P
El Location: STALLION::HP1::AD3B (1 ftems) - -
i <1 8.00 i ? Fenstration { |
C agss.rxr Ruler starting depth o7 et .
Asphalt Concrete (Asphalt Cement]
Cone starting depth in. @mm Oin 5] phal {Asphat z
Surface course thickness [ 800 in. 2 41
6
Output | CBR, Califomia Bearing Ratio h
8 T TEase (Unbound Agar
10
‘ [éuemea | T Delete | Assign tests to sections. | 12
14
Cumulative ~ h
Blows penetration reading Hammer Sail Type CBR% E;‘ot)al depth 16 ]
im 15 =
0.0 1-Lage ~ | 1- All Soils - 0.0 800 Zap]
=]
279 | 1-Lange - | 1- Al Soils - 70 9.10 §22 . -
61.0|1-Large ~ [ 1- All Soils - 19.9 10.40 0.7 a3
o
889/ 1-Large = [ 1- Al Soils - 240 11.50 26 ] §
1219 1-lame = 1Al Sois - 353 1280 | 28:
s 30 o Natural Subgrade (Cohesioness
Loermads sufoce catesry 2]
Layer model name Thickness Weighted 34 1
1 Location: STALLION-HP1-AD3B (11 | Larsr Tpe Material Type in {}‘."E’EQE CBR 26
L ]
bl - | Asphatt Cement - 800 381
Base - | Unbound Aggregate - 21.25 394 401
Natural Subgrade = | Cohesionless Cut - 13.00 102 42 — — T
1 10 100
CBR %

Assign
sections.

Round
Save Layout

models to

Statistic/Calculation type

I@ Colorlayers  [] Show layertypes I X Ads | Logarithmic ~

Weighed Average | | Layermadel report

Close. |
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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:

Network: Stallion, Branch: PAMAIN, Section: A01B (Flexible)

Perform manual data entry of the DCP penetration readings shown in table 16.1
Evaluation Type: LEEP

Hammer type: 17.6-Ib hammer

Soil type: mostly non-cohesive soil

Ruler Starting Depth: 6-in.

Surface Course Thickness: 6-in.

Apply Auto-break Layers function as the first step towards assigning layers

X Axis: toggle between Linear and Logarithmic

Compare Statistic/Calculation Type: Weighted Average and Average
Manually adjust the Weighted Average Statistic/Calculation Type on the DCP
Test Results Plot

Table 13.1- Stallion AAF: PAMAIN: A01B, DCP Readings
Cumulative
Penetration (in.)
0.0
1.4
2.6
3.8
4.8
5.9
6.9
8.0
9.0
10.1
11.2
12.4
13.4
14.6
15.6
16.9
18.0
19.0
20.2
21.4
22.8
24.3
25.3
26.5
27.9
29.5
31.4
33.5

Blows

o

NININIINININWWW(A|AAROIOIOO|O(N (N0 IWIN
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Stallion AAF; PAMAIN, Section A01B

Step 1. Define the Inventory
e Use the Inventory drop-list and select Define Inventory
e This example is a continuation of Stallion AAF; the network is already defined
e Select New on the Branch tab

[ PCASE B4bit 7.0.1 2021-10-27

‘| nventory - | @Reports - [='Selectors - A Work - 3 DesignModule [ Evaluation checklist = LEEP evaluation ** APE evaluation ™ PWD data L DCP ¢
=

GIS Assignment
22 Copy And Move Data

User defined fields

Branch ID: ‘HP1 Branch Name: |HF1

Use: ‘.HPFK]N Sections: 1

Sum of Section Avg Width of
Lengths: 8 Sections:

Sum of True ) ELIEJI_‘ICh Area '[IIII—|

Section Areas:

Branch True
Area:

Comments :

You are editing: (® Curmert Values
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Select the Branch tab, select New and define the Branch

r
[ED STALLION:HP1:AD3E
Network  Branch  Section

[ Mew Branch -
Branch ID: * |PAMAIN Branch Name: * |PAMAIN
Branch Use: * | APADN v
* PAVER Mandatory field
Si
i
Cancel
<
You are edting: (@ Cument Values () Historical Inspection Values ~

o ] o | [ o ] =

Select the Branch tab, select New and define the Branch

[ STALLION:PAMAIN E@

Network Branch ~Section

ﬁ New Section - O X

—— e T

S S :
P

* PAVER Mandatory field

“You are editing: (®) Curent Values (O) Historical Inspection Values ~
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Step 2. Add created section within the Evaluation Checklist form
e After processing the DCP data, LEEP evaluation will be used to analyze the
section; but first, add the section using the Evaluation Checklist. Select
Evaluation Checkilist.
e Select Add all sections in the Evaluation Checklist form to declare a LEEP
analysis for this section. Next, select Close.

File  System Tables and Tools  Preferences Window Help
n[nventory - BRepurts - ESEIEctols - AWork - \ ¢ Design Module E Evaluation checklist + LEEP evaluation _g_APE evaluation ™= FWD data :[ DCP data P¢

[Stalion AAF, NM (11/22/2021) ~| [ Evaluation Manager.. | | Export Evaluation Data | |h-ponEvmaimDaa

Sections
| Drag column here to group by I

Section Name

STALLION::PAMAIN::A01B

Manage Sections in Evaluation
[ o atsecions | | Addsubsetof sections | | Addadhocsecon | | Delete section
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Step 3. Make selections within the DCP data form

e Select DCP data on the desktop to open the DCP data form

¢ Since this example occurs within the same inventory as the previous DCP
analysis, then the previous example DCP data will be shown. This will occur
within pavement inventories where there is existing data.
To create a new DCP analysis, select New test
The prompt will ask if a DCP test file is to be imported. For this example, select
No; the DCP data will be entered manual.

" Hnventory - GReports - ='Selectors - /A Work - % DesignModule [ Evaluation checklist  LEEP evaluation * APE evaluation ™ FWD datal —L DCP data [[] PCASE Reports

B Dynamic Cone Penctrometer - STALLION:HP1:A038 (=)= =]
Independent Mode

Evaluation
OO0 Dot from alf sections are shown. Selectors
| staion AAF. NM (11/22/2021) vl | ddunty A= o

DCP Tests Graph of tests and layer models

1] Test Name | TestData  Geographic Information DCP Test Results
li Location: STALLION::HP1::A03B (1 items)

o Rersteg s[5 885 . 2 O
e aal

% m@m Oin.

Asphalt Concrete (Asphalt Cement)

‘Would you like to import a DCP test file?

Base (Unbound Aggrega
ves || mo || cancel

e Total depth §n.)
v | 1-All Soils
~ | 1-All Sis
~ | 1-All Sois

v | 1-All Sois

~ | 1-All Soils v .
* | 1-All Soils i3

~ | 1-All Soils 5

~ | 1-All Sois
~ | 1-All Sois
Tos gt 1220 Y

Layer models
|Rexible from secton)
1]+ [ Layermodel name || Layer Type Weighted Average CBR %

Location: STALLION::HP1::AQ:
10

AD3B_LayerModel 1 Base 5 = 94
Natural Subgrade - - 102

| B Neviomrmst || 6 Dade | | AdotroskLoen |[575] O Coocloers & Showlarertoes  xhcs [Logatimie +]

W Statistic/Calculation type. | Weighted Average | | Layermodelrepot | | Cose |

e Enter a unique name for the DCP test and select OK

Test Marne ot

Provide a unique, descriptive name for the test .
Cancel

N |
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A blank DCP form is produced for user data entry and parameter selection.
Assign the test to the appropriate Section by selecting Assign tests to sections. ..

then drag AO1B to the appropriate Section and click OKk.

[=1=]=]

t Mode

&) Dynamic Cone Penetrometer - STALLION:HP1:ADE

Evaluation

| [ Evaluation Manager... |

Independen
B0 Oata from af sections are shown. Selectars
00 aeinoed

|Ria| AAF, NM (11/22/2021)
Assign items to inventory
X ‘ | Gt anew A e | {2 TR
1" | Test Name Test Data | Geographic Information
 Loction. — U 1 ) Unassigned tems kems assigned to inventory AT
ADIB Ruler starting depth |51 0. Ado Assign Flatten section structure []
&) Location: STALLION: HP1:AD38 (1 tems) ) 5@ STALLON "7
L ags Cone starting depth 00 &-@ Pl
T | E-@ A0 4
Surface course thickness 31 | "0 rmxT 01
7 WPAMNN
O AD1B 0.2
|[5Na-u HEIIMH]@MI Ip-;ummmml
—
Blows Cumuiative penetration reading 03
fmm)
Delete unassigned test I l Assign from list) ‘ ‘ Remove from tree) ]
=1 z
= Iz
0.7
05
Layer models 1
Layer model surface category v 081
1] [ Layer model name i Weighted Average CBR % i
£ Location: STALLION:HP1:A03B (11 1 T 1.0 II}O
L 1
AD3B_LayerModel 1 CBR %
D cooiaens & Sowiaoses o

Save Layout ¥

(B ] [BEE

Statistic/Calculatontype | Weighted Average v |

I

[ Leyermodelreport |

| Close

Test Data  Geographic Information

Ruler starting depth in. 2
Cone starting depth in.
Surface course thickness in.

Output | CBR, Califomia Bearing Ratio

v

reading units

Penstration O mm @ in:

I~

Given the English units of measurement for the penetration readings, use the radio
button under Penetration reading units and select in.
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e Enter DCP data into 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, Enter or 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.

= Location: STALLION::PAMAIN::AQ1B (1 <l aol i o ¥

L a0t v 2

[@Newtest Ep Rename @ Delete Assign tests to sections...

Blows (oir:r;'ulatlve penetration reading Hammer Soil Type CBR% Total depth (n.)
0 0.00] 1- Large ~ [1- A1 Sis . 00 0.00
2| 1.40] 1 - Large [ 1-A1s0is - 16/ 140
3| 260 1-Large - [1- A1 sois - 218 260
4 380 1 - Large 1A Sois = 300/ 380
5 280] 1 - Large - | 1- A Sois 473 480
6| 5.90] 1 - Large < [1-A1's0is 5 521 590
| 6.90] 1 - Large  [1-A1 Soiis - 580/ 6.90
6| 8.00] 1 - Large | 1-A1 Soits - 521/ 8.00
5| BDOII-Large « | 1- Al Sols - 580/ 900
7| 1010] 1 - Large 7 - A1 solis - 620| 1010
7] 11200 1 - Large < [1-A1 Soiis - 620/ 1120
| 124001 - Large ~|1- Al Sois - 473 1240
3 13.40] 1 - Large [ 1- A1 50is - 580/ 13.40
3 14.60f 1- Large ~ | 1- Al Sails - 473| 14,60
5 15,60 1- Large - 1-Asols B 473 15.60
5| 1690 1 - Large < [1- A1 soiis 5| 353 16.90
4| 18.00] 1 - Large - [1-A1 Sois El 31| 18.00
4 1900'1-Large ~ | 1-All Soils v 368 | 19.00
4 2020 1- Large - 1-Al Sois - 300/ 2020
3 2140 1 - Large [ 1- A1 sois - 218/ 21.40
3 2280 1- Large ~ | 1- Al Sois - 183 | 280
3| 24.30] 1 - Large « [1-A1sois - 169/ 2430
2| 25.30] 1 - Large 1A oits - 169 2530
2| 2650] 1- Large < [1- A1 soiis - 138 2650
2 27.90] 1 - Large ~ | 1-Al Soiis - 116/ 27.90
2| 29.50] 1- Large ~ | 1- A Sois - “100| 2950
2 31400 1-Large - |1-Aisols - 83| 3140

Verify that the DCP data file was correctly assigned to the inventory Section by

selecting Assign tests to sections... to display the assignment of the file to the

associated inventory section in the Assign items to inventory form.
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Assign items to inventory
Create a new Ad-hoc section...
Unassigned items ltems assigned to inventory
Auto Assign Fatten section structure [
=4 STALLION
E-4& HP1
B2 AD3B
@) ADIB.TXT
E--4% PAMAIN
=& ADIB
&) AD1B

For this example, verify the following correlations have been applied for all the
DCP penetration readings:

o Hammer: 1-Large

o Soil Type: 1-All Soils

A Layer Model will be created (prior to identifying layers). Select New Layer
Model on the DCP data form and enter a unique name.
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Evaluation

| stallion AAF, NM (11/22/2021) ~| | Evaluation Manager...
DCP Tests
1 J . I Test Name Test Data  Geographic Information
[ Location: STALLION::HP1::A03B (1 items)
Caosamxt Ruler statting depth in. 2 Ouput |CBR, Calfomia Beanng Ratio v
[ STALLION::PAMAIN::AD1B (1 ite , _ —
?—«imm Cone starting depth in. m;';mum Omm @ in.
Surface course thickness in. 2
% New test ‘ ‘EII Rename ‘ ‘ [ﬂ] Delete ‘ ‘ Assign tests to sections... ‘
- - - =
Blows oy eiive panciction feading Hammer Soil Type CBR% Total depth in.)
[ o] 0.00] 1 - Large «[1- A soits - 00 0.00
2 14001 - Large ~ | 1-All Soils - 116 1.40
3 2600 1- Large ~ | 1-All Soils - 218 2.60
4 3.801- Large ~ | 1-All Soils - 30.0 3.80
5 4.8001- Large ~ | 1-All Soils - 473 4.80
6 5500 1- Large ~ | 1-All Sails v 521 5.50
6 6.50 1 - Large ~ | 1-All Sails S 58.0 6.90
6 8.00 1 - Large ~ | 1-All Soils ) 52.1 8.00
—

e On the Test Data tab enter:
o Ruler starting depth: 6-in.
o Surface course thickness (updates automatically according to Ruler starting
depth): 6-in.
o Output: E, Modulus of Elasticity
Note: These selections are visualized in the DCP Test Results plot, as well as the Layer
Model grid.

Test Data  Geographic Information

Ruler starting depth |3 6.00] in. 2 Output |:E, Modulus of Elasticity iv
ite =
o starting depth in. Penstration .
one starting dept in iy s Omm @ in.
Surface course thickness in.

I
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o A Layer Model will be created (prior to identifying layers). Select New Layer
Model on the DCP data form and enter a unique name.

Layer models

Layer model suface category |

Layer model name )
Material Type E’:E:::kness

Layer Model Mame

Provide a unigue, descriptive name for the Layer
Model.

|AD1B_LayerModel 1|

Assign layer models to
I E New layer model soctions.._

(3 Dynamic Cone Penetrometer - STALLION:HP1:A038 [EE=]
Evaluation Independent Mode
[ stalion AAF, NM (11/22/2021) | | Eveluation Manager.. | EE (G o of socitrs e showen Soecio
DCP Tests Graph of tests and layer models
1[* | Test Name Test Data  Geographic Information DCP Test Results
3 Location: STALLION::HP1::A03B (1 tems)
L aoss1xr Ruler stating depth 3] 6.00) in. 2 Ouput |E. Modulus of Blasticty v
Location: STALLION::PAMAIN::AD1B (1 ite ) A I ) O Yrsphat Concrete (Asphalt Cement]
A01B Coneiaarg s [BREW) . g O™ @ 5] |
" 3 600 i 2 ]
Surface course thickness |-+ in. 2 4]
6 ~TBase (Unbound Aggregate) L, I
[ [ tewtes I [Eh e I IEI Dele I [ Aovonteats b soctione ] 8 “TSelect Fill (Unbound Aggregate) gl
- . 10 -
_— g‘u)-ummm Sol Type 5. v)«muu Total deth #1) ~ [Select Fill (Unbound Aagregate]
- 124
0 0.00]1-Large 1A Soils - 00 600 ]
2 140 1-Large +|1- A Solls - 174000 7.40 1
3 260/ 1- Large « |11 s0ts - 327000 860 16
4 380 1-Large - [ 1- A s0is - 450000 980 =13
5 480 1- Large - [ 1A s0is - 70,9500 1080 Ea0]
3 590 1-Large - |1-A1S0ls - 78,1500 1190 2 =
6 690/ 1-Large ~ | 1- Al Sois - 87,0000 1290 N | | | | |§
6 800/ 1-Large 1. A Solls - 78,1500 1400 244
6 900/ 1-Large ~|1- A S0l - 87.0000 1500 2 T
2 2010011 FRTTN s20000 1010 V] 1 | I |r
Layer models 27
Layer model suface category | Flexble from section) 307
5 32 -
1] | Layermodel name - S i Weighted Average eturaT Subgrade (C ess Cul)
in)
Location: STALLION::HP1:A038 (11 e s Jeguluaoal 24
A0 Layerdodell - | Asphat Cement - 600 200000 2]
Location: STALLION::PAMAIN: [|Base ~ | Unbound Aggregate - 200 50000 i
AD1B_LayerModel 1 Select Fil ~ | Unbound Aggregate - 200 24000 38
SaeciFa z|rrey— = 500 20000 T
1 10 100 1000 10000
Select Fil ~ | Unbound Aggregate i4 6.00 24000 E. Modulus (psi)

(e e E=EEIE Dcsniom @ Smvtomives A i)

Save Layout ¥ Statistic/Calculationtype | Weighted Average | | Layermodelrepot | | Cose |
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Step 4. Apply the Auto-break layer functionality as an initial mode of distinguishing the
Layers
o Enter or scroll to the target layer count using the quantity field that is adjacent to
the Auto-break Layers function
e Select Auto-break Layers to initialize the operation

Evaluation Independent Mode
Stallon AAF, NM (11/22/2021) | | Evaluation Manager... | Ok b of acctons o dhows;Sobctae,
DCP Tests | Graph o tests and layer models
1/ | Test Name Test Data  Geographic Information DCP Test Results
&l Location: STALLION::HP1::A03B (1 items) \
L apas7xt Ruler statting depth /3] 600/ in. 2 Output |E, Modulus of Blasticty ~
Location: STALLION::PAMAIN::AD1B (1 ite . 9 TConcrete g
e Cone stating desth no e Omm @in 5
Suface course thickness 5| 6.00 in. 2
- 4
6 Base (Unbound Aggregate) I_' I
M |E:D e ‘ I ) Dsete | I Soio foss o dectone ‘ 8 - [WaturaT Subgrade (Cohesioniess Cul)
O — 10
Bows ) Harmer Sol Type ENeks ol depthin) » ]
12
0 0.00[1-Large « [ 1A s0is - 00 600 ]
2 140 |1-Large - |11 sots - 17.4000 7.40 L
3 260/ 1-Large - 1- A1 Sots - 327000 860 16
4 380 1-Large ~ [ 1A s0is - 45,0000 9.80 =18
5 480 1-Lage ~ | 1- A1 Soils - 70.950.0 10.80 :20:
6 590 1-Large ~[1-A1 Sols - 78,1500 1190 2 -
6 650 1-Large - 1- A1 Sois - 87,0000 1250 27] |§
6 800 1-Large «[1-Ms0is - 781500 1400 244
6 900 1-Large - 1- A1 Sois - 87.0000 1500 264
2 FreTAE o saomn o]
Layer models 4
Layer model surface category 20 i
- 324
1/* | Layermodel name ; 5 Weighted Average ]
Layer Type Material Type Thickness (n) :
1 Location: STALLION:HP1::A038 (11 Moddus o3 34
L a038_Layertiodelt o - | Asphak Cement - 600 1]
i?_l.ncdlm: STALLION::PAMAIN: |Base ]
AO1B_LayerModel 1 Natural S ; 384
T
1 10 100 1000 10000
E. Modulus (psi)
-

B tevtoemoiel | | ) 0o | I"‘“’“‘““""I@ O Corloyn. 2 Showlertoes XA [Logatbmc V]

Save Layout ¥ Statistic/Calculation type | Weighted Average v | | Layermodeirepot | [ e |
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Step 5. X-Axis: Toggle between Logarithmic and Linear to view differences

e Select X-Axis: Logarithmic
e Select X-Axis: Linear

e Select X-Axis: Linear, for the remainder of this analysis

DCP Test Results

| Asphalt Concrete (Asphalt Cement)

& | Base (Unbound Aggregate] |_I I
| Matural Subgrade (Cohesionless Cut)

Depth (in.)
rSha

ADE

Note: Selection of
X-Axis: Logarithmic

327

34 4

36 1

38 1

1 10 100 1000 18000
E. Madulus (psi)

DCP Test Results

1 Asphalt Concrete (Asphalt Cement)

6 T
| Baze [UnEu nd Aggregate)

8 {Matural

AONB

Note: Selection of
X-Axis: Linear

0 50000
E. Madulus {psi)

[ Color layers Show layer types X Auis

Weighted Average Layer model report Logarithmic

Logarthmic ~

.
[ Color layers Show layer types % Axis || Lingar

Weighted Average Layer model report

Logarithmic
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Step 6. Manually modify the layers to reflect the test results shown below.

DCP Test Results

Asphalt Concrete [Asphalt Cement)

Base (Unkound Lggregats)

[ T R S LN T o |

=
1

Dapth (ind

fd P
1

2 ={Natural Subgradg (Cohesionlesq Cut)

AD1B

T T T
0 50000
E. Modulus (psi)

Layer model surface category | Hexible from section)

Layer Type Material Type Thickness (in.) ﬁ:&%lﬁx:d{pﬁ;erage

Asphalt Concrete * | Asphalt Cement A 6.00

Base * | Unbound Aggregate - 15.50 68401

Natural Subgrade ~ | Cohesionless Cut S 18.00 27831
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Step 7. Compare Statistic/Calculation type: Weighted Average and Average
e Select Statistic/Calculation type: Weighted Average from the drop-list
e Select Statistic/Calculation type: Average from the drop-list

DCP Test Results DCP Test Results
[ ] 0 Jsphalt Concrats (Bephalt Cement) Y 0 Jasphalt Concrete (Bsphalt Cement)
@ in. 217 @ in. 27
4 4 -
G | Base (UnMgirega;e)I— G ] Base (Unbound Aggregate)
> > A
e : l
10 4 10 -
127 i 12
- " ~ -
ki) 147 fth fin)) 147
16 =1 16 -
6.00 ] 6.00 1
=15 c 15
7.40 = ] 740 i’ L |
= _ = .
260 §20 ] 860 %QD ]
9.80 © 22 {Watural Subgradf (Cohesionles] Cul 9.80 © 22 -|Watural Subgrade (Johesionies Cul
1030 | V] 241 L1080 | 2417
26 26
ction) ~ 25 : Ection) ~ 28 -
ed 304 e 30
& 1 Uis {psi) 1
s (psi) 32 327
341 70160 ]
36 =1 36 -
27831 ] 25
1 T
| Note: Selecti
ote: Selection of Note: Selection of
Statistic/Calculation Type: Statistic/Calculation Type:
Weighted Average Average
= / [ Colorlayers Show layer types X Avis | Linea Hes J [] Calor layers Show layer types X Axis | Linear|
Statistic/Calculation type | Weighted Average s [ Statistic/Calculation type | Average v Layer model report [
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Step 8. Manually adjust the Weighted Average Statistic/Calculation type on the DCP
Results Plot
¢ Navigate to the Layer Model grid and enter 83,000-psi for the Base layer
modulus. This change will be reflected in the Statistic/Calculation Type
visualization on the DCP Test Results plot.
o Similarly, navigate to the Layer Model grid and enter 25,000-psi for the Subgrade

modulus
S —
Test Dat i ;
e Lsia. [Geogretic fomation DCP Test Results
ms) r N
Ruler starting depth in. 2 Ouput |E, Modulus of Basticty v
AD1B (1 ite X . 8 0 Asphalt Concrete (Asphalt Cement)
Cone stating depth in. :;':;T:E Omm @ in. 2_‘
Surface course thickness in. 2 4
6 | Base (UnBpund Aggregate)
m Delete ‘ ‘ Assign tests to sections... | 8
- 10 -
reading Hammer Soi Type Gy Totaldepth ) & ]
124
0.00| 1- Large ~ | 1-All Sails - 0.0 6.00 - O ]
1.40 [ 1- Large ~ 1A Sols - 17,4000 740 147
260 |1-Large - [ 1-All Soils - 32.700.0 8.60 16 -
3.80|1-Large ~ [ 1-All Soils - 45,000.0 9.80 E 18 4 | j
480|1-Large = [ 1-All Soils - 70.950.0 10.80 ;’20 _'
590 |1- Large | 1-All Soils - 78.150.0 1190 § 4 _ |
650 1-Loge -1~ A1 Sals - 87.0000 1290 22 | Naturel Subgrede (Cohesionless
8.00|1-Large ~ | 1- Al Soils - 78,150.0 14.00 24 1
9.00 | 1-Large = [ 1-All Soils - 87.000.0 15.00 26 -
101011 BT 21000 1c10 Y| 98]
——E— 0
- 324
Layer Type Material Type Thickness (in.) wiimzd(u%mge 1
34 4
~ | Asphalt Cement - 6.00 b
36
Base ~ | Unbound Aggregate - 15.50 83000 o
Natural Subgrade + | Cohesionless Cut - 18.00 25000 387
1
0 50000
E. Modulus (psi)
N J
P —
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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, report categories, and a grid which displays the sections that can be

included in a report. After selecting Run Report; a directory opens, prompting you to save the
report. After the report has been saved, an Excel sheet or report viewer opens and displays the
report data.

Evaluations
chemy_point_PCN_2019_v2020_03_11

Evaluation Checklist
Evaluation Results
Mixed Traffic AGL-PCN Report Normal Peri

ISR Report

14-Group PCN Nomnal Period

14-Group PCN Thaw-Weakened Period
14-Group AGL Normal Period

14-Group AGL Thaw-Weakened Period
Hybrid Traffic

Backcalculation Results

Modulus Tables

Representative Basins

ISM Report-Images

ISM Report-Excel

DCP Data

@ Evaluation - Location MCASCP:HP3VTL:HO5A

3/19/2020

(3/19/

1°  Include

Section

= LEEP (36 items)

=~ Report ltem A

Mixed Traffic AGL-PCN Report Thaw-Weal

Select a report category, then
click on the Run Report button
to populate the selected
report. Note: Some reports are
only enabled if the data
contains specific section
property criteria; see the
report descriptions in this
chapter for more information.

— MCASCP::APADA::ASSB 01 All sections with APE
— MCASCP:APCALA:A4TE 01 and/or LEEP results are
— ~ MCASCP:APCC:AS8B 01 displayed in the grid and
— ~MCASCP:APCCA:ABTE 01 selected by default. To
— MCASCP:APCCA:A52BE 01 omit sections from a
— MCASCP--APRF::A57B 01 report, uncheck the box
— MCASCP-APTOW:AS3E 01 to the left of a section
L MCASCP:HPIVTL:HO1A 01 ey e
- MCASCP:HPTVTL:HO02A 01 the report. The form
— MCASCP:HPF2ZVTL:HO3A 01 remembers your section
— MCASCP-HP2VTL:HOA 01 selections after running a
— MCASCP::HP3VTL::HO5A 01 report, so you can toggle
— MCASCP:HP3VTL:HOEA 01 different reports without
L MCASCP-HPAVTL:HO7A 01 losing your selections.
— MCASCP:HP4AVTL:HO8A 01
— MCASCP::Rw05R::RO1A 0
— MCASCP::RWO5R::R03A 01
— MCASCP::RWO05R::R11A 01
— MCASCP::RwW14L::R054 01

- MOASCP--RWWIR--RNTA n N
St ' Select None
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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 Evaluation Type Active Structure Traffic Assigned Has Layers Has NDT Has Results
Rigid LEEP Yes Yes Yes Yes Yes
APCALA::A47B Rigid LEEP Yes Yes Yes Yes Yes
::APCC::A58B Rigid LEEP Yes Yes Yes Yes Yes
Flexible LEEP Yes Yes Yes Yes Yes
Flexible LEEP Yes Yes Yes Yes Yes
Flexible LEEP Yes Yes Yes Yes Yes
APTOW::A53B Flexible LEEP Yes Yes Yes Yes Yes
HP1VTL::HO1A Rigid LEEP Yes Yes Yes Yes Yes
HP1VTL::HO2A Rigid LEEP Yes Yes Yes Yes Yes
HP2VTL:;HO3A Rigid LEEP Yes Yes Yes Yes Yes
HP2VTL::HO4A Rigid LEEP Yes Yes Yes Yes Yes
HP3VTL::HO5A Rigid LEEP Yes Yes Yes Yes Yes
HP3VTL:;HOBA Rigid LEEP Yes Yes Yes Yes Yes
HP4VTL::HOTA Rigid LEEP Yes Yes Yes Yes Yes
HP4VTL::HOBA Rigid LEEP Yes Yes Yes Yes Yes
RWO05R::R01A Rigid LEEP Yes Yes Yes Yes Yes
RWO5R::R03A Flexible LEEP Yes Yes Yes Yes Yes
RWO5R::R11A Rigid LEEP Yes Yes Yes Yes Yes
RW14L::R05A Flexible LEEP Yes Yes Yes Yes Yes
RW23R::R07A Flexible LEEP Yes Yes Yes Yes Yes
RW32L::R09A Flexible LEEP Yes Yes Yes Yes Yes

17.2 Evaluation Results

If LEEP and/or APE evaluation results exist in the currently open database; the sections with
results populate in the grid. The report displays the layer model and analysis results data for each

section.
1
2 Inspection Date: 3/19/2020
3 PCASE Development Build
4 Section: MCASCP::APADA::AS9B Layer Model: 01
5
6 Traffic Area: Area B
7 Condition: 100
8 SCI for Evaluation: 50
9 Overlay Flex Strength (psi): 650
10 Joint Defl. Ratio: 0.76
1 Ch: 0.75
12 Cr: 0.75
13
14 Layer Information
Layer Type Material 'I:hlckness Flex Modulus (psi) P0|§son's
15 (in) Strength Ratio
16 Portland Cement Concrete Portland Cement " 650 4538180 0.15
17 Natural Subgrade Cohesive Cut 228 37972 0.4
18
19
20 Evaluation Results
PCC PCC PCC Fully
AC QOverlay -
Vehicle Load passes  ACN PCN String AGL(b)  Allowable  pi o ess Partially  Unbonded  Bonded
Passes (in) Bonded Ov.erlay Ov_erlay
21 Overlay Thickness _ Thickness
22 P-8A POSEIDON 188200 86 59 117/R/IBWIT 352875 2338 0 0 0 0
k]

If the selected Evaluation contains both APE and LEEP evaluation results, the report includes
two separate tabs for each respective module’s results data.

LEEP-Pavement Capacity
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17.3 Mixed Traffic AGL-PCN Report Normal Period

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

17.4 Mixed Traffic AGL-PCN Report Thaw-Weakened Period

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.

Mixed Traffic AGL-PCN Report

Inspection Date: 2/16/2023
PCASE Development Build

Design Aircraft Allowa Theoretical
Test Number ble Overlay
Pavement Facility Section or Station, Weight Gross PCN PC|PC
ft Aircraft , Passes ACN Load, AC| C | C
| kips kips No |Part!
0 RW 01-19 Turnaround A02B 0+00-2+60 *-GROUP10 585 16,667 54/R/IC/WIT 421 36/R/IC/WIT - - -

277



17.5 ACN-PCN ACR-PCR Comparison

The ACN-PCN ACR-PCR Comparison report becomes enabled when the Calculate and Display
ACR and PCR option is turned on in Evaluation Defaults. In addition to the comparison report,
individual versions of the other evaluation reports become available so that you can choose
which report results to save. Note: In order to calculate and display ACR-PCR results, an
analysis needs to be reran with the Calculate and Display ACR and PCR default preference
turned on (User Preferences > Defaults > PCASE Defaults > Evaluation Defaults > Shared
APE/LEEP Defaults).

Inspection Date: 6/6/2024

PCASE Development Build

Layer Model Pavement Type Evaluation Vehicle Evaluation Load Evaluation Passes

SilverFlag::AP Main::A01B 01 C-17A GLOBEMASTER Il 585000 50000 X 3
C-130J HERCULES 135000 100 32 293 46 102 0.7 2.9
C-130J HERCULES 155000 100 37 346 46 102 0.8 3.4
C-130J HERCULES 175000 100 42 399 46 102 0.9 3.8
C-17A GLOBEMASTER Ill 585000 50000 54 621 6 102 8.6 6.1
C-17A GLOBEMASTER Il 450000 100 39 422 24 102 1.7 4.1

SiverFlag::AP Main::A018 01 - Contingency Rigid LEEP e e el o At ——as—os 12 Y
E-3 SENTRY AWAC 325000 100 56 553 46 102 1.2 54
F-15D EAGLE 68000 100 31 203 38 102 0.8 2.9
KC-10A REFUELER 580000 100 YAl 754 40 102 1.8 7.4
KC-135R/T STRATOTANKER 322500 100 50 501 48 102 1.1 49
MV-22 OSPREY 60500 100 14 134 33 102 0.4 1.3

SilverFlag::AP Main::A01B 01 Rigid APE C-17A GLOBEMASTER Il 585000 50000 54 621 62 757 0.9 0.8
C-130J HERCULES 135000 100 32 293 179 757 0.2 0.4
C-130J HERCULES 155000 100 37 346 179 757 0.2 0.5
C-130J HERCULES 175000 100 42 399 179 757 0.2 0.5
C-17A GLOBEMASTER Il 585000 50000 54 621 62 757 0.9 0.8
C-17A GLOBEMASTER Il 450000 100 39 422 151 757 0.3 0.6

SiverFlag:AP Main:A018 01 - Contingency Rigid APE C-174 GLOBEMASTER Il S00000 10045 401 150, 76 a3 28
E-3 SENTRY AWAC 325000 100 56 553 183 757 0.3 0.7
F-15D EAGLE 68000 100 32 293 137 757 0.2 0.4
KC-10A REFUELER 590000 100 71 754 202 757 0.4 1
KC-135R/T STRATOTANKER 322500 100 50 501 170 757 0.3 0.7
MV-22 OSPREY 60500 100 14 134 107 757 0.1 0.2

SilverFlag::RW0927::RO1A 1 Rigid LEEP C-17A GLOBEMASTER Ill 585000 50000 47 547 13 146 3.5 3.8
C-130J HERCULES 135000 100 30 275 57 146 0.5 1.9
C-130J HERCULES 155000 100 34 323 57 146 0.6 2.2
C-130J HERCULES 175000 100 39 373 57 146 0.7 26
C-17A GLOBEMASTER Il 585000 50000 47 547 13 146 35 3.8
C-17A GLOBEMASTER Il 450000 100 35 383 36 146 1 2.6
C-17A GLOBEMASTER lII 500000 100 3_9 440 :ﬁ 146 11 3

P oetautt preerences [E=3 =R == 1 o — .
P -Lo :AP Main: ]
Ovemewl G\SSsttings‘ Inventoryl Inspection | Verification Tools‘ Menus‘ Graph DeTauIts‘ PCASE Defaults \_E e cation e EI
! valuati
fizaens)(Decion DSfainy] voliofion Dol [24 Siver Flag Siructural (6/6/2024) v

Shared APE{LEEP Defaults

[ Open evaluation chocklist with LEEP or APE Evaluation Checklist 1 Include Section . Report ltem
Evaluation Results(ACN-PCN) —
Default Service i Force. | Defeult Controling Treffic Option | Use Contraling Vehicke from Pariem ~ Evaluation Resutts (ACR-PCR) APE (14 items)

Mixed Traffic AGL-PCN Report Normal Pe — SilverFlag::AP Main-:AD1B 01
SilverFlag::AP Main:AD1B 01 - Contingency Traffic
SilverFlag:RWOR2T:ROA 01

SilverFlag:RWO0927:R01A O
SilverFlag:RW0927::R02C 01
SilverFlag:RW0327:R02C O
SilverFlag:RWO0%27:R03A 01

SilverFlag:RW0927:R03A 01 - Contingency Traffic
SilverFlag:RW1331:R04A 01

SilverFlag:RW1331:R04A O

Default Trafic Patiem. C17AT 50,000 PASSES v Mixed Traffic AGL-PCR Report Normal Per
W || Mixed Traffic AGL-PCR Report Thaw-Wedd | |-

coserron: oo v G B ceice =R — AN AR CR Compaseon =

14Group PCR Nomal Penod
I 14Group PCN Thaw-Weakened Period —
APE Defaults |EEP Defaults 14-Group PCR Thaw-Weakened Period
N e 14Group AGL Normal Period
Vse CER Alshs Crieria: [ 144Group AGL Thaw-Weakened Peiod | =

isid Failure Criterio. | Shatered Sab v o Trfic =
Riid Failure Criteria ore Hybrid Trafiic (ACR-PCR)

- Contingency Traffic

- Contingency Traffic

- Contingency Traffic

T
M= EHEHEECQEEEERQRERRE

Defeult PCC Flex Strength:  [550 - Backcalculation Results = SilverFlag:TWA:TO1A 01
<= I;Iodulus T!b'eSBa = SilverFlag: TWA:TO1A 01 - Contingency Traffic
15T eporcAl Staions = SiverFleg:TWC:T03A 01
Default Moduli for Layer Types ISM Report-images = SilverFlag: TWC:T03A 01 - Contingency Traffic
o oport-Excel £) LEEP (4 items)
Close - SilverFlag:AP Main:A018 01

- SilverFlag AP Main; A01B 0
F = SilverFlag:RWO0S27-RO1A 01
= =] SilverFlag:RW0927:R01A 01 - Contingency Traffic

- Contingency Traffic

Select None
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17.6 ISR Report

The ISR Report generates a spreadsheet that summarizes airfield pavement evaluation data. 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:

ACN/PCN > 1.4

Amber ISR Rating | 55<PCI<70 or Amber ISR Rating 1.1<ACN/PCN<1.4
| 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 > 25 and <40
Localized repair with medium and high- | PCl > 40
severity distress
Do nothing with low-severity distress PCl > 40

Inspection Date: 3/19/2020
PCASE Development Build
Work Classification

Branch Section PCI ACN/ | Combined Do Nothing Localized M&R Major M&R Reconstruction

PCN | Rating

HO3A 100 0.3 Green

HP2VTL HO4A 100 0.6 Green

HO5A 100 0.7 Green
HP3VTL HOBA 100 0.6 Green
APADA Ab9B 100 0.7 Green

HO1A 100 0.1 Green
HPIVTL HO2A 100 0.6 Green
HPAVTL HO7A 100 0.2 Green

HOBA 100 0.6 Green
TWE TOBA 100 0.6 Green
TO7A 100 0.5 Green
TOBA 100 1.0 Green
TWF TOOA 100 0.8 Green
T10A 100 0.5 Green
T11A 100 1.0 Green
TWJ T20A 100 0.4 Green
T24A 100 0.5 Green
T25A 100 0.6 (Green

Emmﬁgaa:aa:am:ammummnqwq
A b b bl e B B o d o B B el o d - - e
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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 the C-17).

14-Group PCN Normal Period

1
2 Normal Period
3 | PCASE Development Build
LB SECTION PCN SECTION PCN SECTION PCN SECTION PCN
Sl AO1B 44/R/C/WIT
Gl AO2B 41/R/IC/WIT
[l A03B 28/R/C/WIT
(-l AD4C 34/R/D/WIT
Il AOSB 48/R/C/WIT
() AOGB 38/R/IC/WIT
(il A07C 34/R/IC/WIT
(4 A08C 29/R/D/WIT
L)l A09C 41/R/D/WIT
(N TO1A 23/R/IDIWIT
LGN TO2A 36/R/C/W/T
17.8 14-Group PCN Thaw-Weakened Period

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 frost PCN for each section is displayed (based on 50,000 passes of a C-17).

1 PAVEMENT CLASSIFICATION NUMBER

2 Thaw Weakened Period

3 | PCASE Development Build

L SECTION PCN SECTION PCN SECTION PCN SECTION PCN
I AQ1B 39/RIA/WIT

Gl A02B 36/F/A/WIT

[ A03B 53/RIA/WIT

;] A04B 98/RIA/WIT

il A05B 47/R/IB/WIT

[} O01C 69/F/B/W/T

17.9 14-Group AGL Normal Period

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
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Normal Period
PCASE Development Build
PAVEMENT CAPACITY IN KIPS FOR AIRCRAFT GROUP INDEX NUMBERS

PASS
INTENSITY 4 5 9 10 11
LEVEL

SECTION
NAME

O~ O 0B W=

A01B

313 364
353 409
492

17.10 14-Group AGL Thaw-Weakened Period

Sections with LEEP and/or APE analysis results with evidence of frost damage, using a 14
Groups traffic pattern 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 report.

_L 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

6 SECTION INTENSITY 1 2 3 4 5 6 7 8 9 10 11 12 13 14
NAME

7 LEVEL

8 | 128 268 299 406 670 399 583 |SHEN

9 [N Il 146 306 342 459 756 458 664 259

10 11 180 423 557 569 815 331

11 Y 771 1086 439

12 | 204 721 1055 371

13 1l 1239 456

14 AR 11

15 v

16 |

17 1l

15 IR I

19 v

20 | 166 479 618 908 311

21 [ 1l 192 730 1059 379

22 il

23 v

24 | 752 1122

25 1 1229

26 [ 1l
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17.11 Hybrid Traffic

Sections that used the Hybrid Traffic analysis type in APE or LEEP analyses are displayed in the
report window when the Hybrid Traffic report is selected. The report consists of three tabs;
Controlling Results, Tentative Results, and Projected Traffic.

B Traffic

Patterns in Selected Project P12 FB AS & IMF

Create - Rename Copy Import Standard

Traffic Analysis Type | Hybrid ~

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.

Resuits
C-130H Hercules Evaluation Evaluation Allowable AC Overlay PCC
C-17AGLOBEMASTER Il Load (b) Passes AGL (b) Passes ACN PCN PCN String ACN/PCN  ACN/PCN Rating ) Nonbonded (n.)
F-35C JOINT STRIKE FIGHTER CV —
KC-135 REFUELER > 88,200 148 243.405 72| 3|  78|78/mBANT ]  Green | 00 o)
IPBAPOSEIDON | -
el 188,200 % 262504 72|  se|  es|ssmmMWT o7 [ 00 o)
188,200 7 277.979 72| 58| s0|s0/R/BAT [  Green | 00 0
188,200 50 303,169 72| 59| 99| 99/R/BMIT [} Green | 0.0 0,
< by
IIControlIing 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 ACHPCN| Gross Load Evaluation Hlowable ol | Pociuonbond PCC Partial
] e Factor allo (kips} Passes asses on-bon Bond
9
(0l APADA | A598 PCC 100 50 P12 RB AS & IMF | P-8A POSEIDON 1 58.9 85/R/B/W/IT 0.7 263 99 762 0.0 0.0 0.0
— — — = = = =

The Tentative Results 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)
@l Branch ID | Last PCI | Last SCI Intensity ACN/PCN Gross N Allowable

8 ID Type ID 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/B/WIT 0.9 618 387 602 0.0 0.0 0.0
1 1 46.7 53/R/B/WIT 09 653 258 602 0.0 0.0 0.0
12 APADA | AS9B pee 100 %0 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
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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

17.12 Backcalculation Results

The Backcalculation Results report displays sections within an evaluation that are associated
with backcalculation results. The detailed basin results data and associated layer structure are

displayed.

H
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

17.13 Modulus Tables

The Modulus Tables report can be run for LEEP evaluation sections that have backcalculation
data and analysis results. The modulus values for each section and 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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This 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.

B | ©

Backcalculation Parameter Settins

1

2 Inspection Date: 10/9/2017

3 PCASE Development Build

'l Section Backcalculation Method Bedrock Layer?
5 A01B YULEA Yes
6 A02B YULEA Yes
7 AO3B YULEA Yes
8 A04B YULEA Yes
9 AO5B YULEA Yes
0 002¢C YULEA Yes
1 003C YULEA Yes
P RO1A1 WESDEF No
gl RO1A2 WESDEF No
LY RO4A1 WESDEF No
B RO4A2 WESDEF No
6 TO1A YULEA Yes
7 T04A YULEA Yes

17.14 Representative Basins

The Representative Basins report option displays sections in the selected LEEP evaluation that
have representative basin data. A summary of representative basin data is provided for each
applicable section. The report format changes slightly based on the selected Service in the
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 51.56 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 30 29 30 48 23 19 16 83

Section

N = O oo~ o e = o @ oo W N =
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Representative Basins

Inspection Date: 9/19/2018
PCASE Development Build

O ~N O R W=

Bralnrfh Secltg’" P.?;:é L(fssd_) D1 D2 D3 D4 D5 D6 D7 Basin | Modulu (k'iiﬂin_)
0" 12" 24" 36" 48" 60" 72 | Error (%) | s

APRON A02C | PCC | 59,086 | 36.24 | 34.41 | 33.14 | 2006 | 2429 | 19.93 | 1569 | 35% | 0.0% | 1,655

APRON AO7B | PCC | 61805 | 1543 | 13.83 | 1204 | 1108 | 912 | 739 | 583 | 25% | 00% | 4.006

APRON A08B_| PCC | 61,960 | 17.88 | 16.22 | 1533 | 13.27 | 11.03 | 903 | 715 | 2.7% | 00% | 3.466
10 FEEEN A0OC | PCC | 61640 | 17.54 | 15.91 | 14.89 | 12.70 | 10.54 | 856 | 6.81 25% | 0.0% | 3514
Bl APRON A15B | PCC | 50071 | 1748 | 1640 | 1519 | 1308 | 1081 | 885 | 696 | 30% | 00% | 2916
Al APRON A16B | PCC | 63.043 | 1632 | 1441 | 1207 | 1056 | 830 | 657 | 539 | 2.1% | 00% | 3.863
13 IFEEEN A17B | PCC | 61,380 | 21.30 | 19.23 | 17.34 | 14.06 | 1097 | 848 | 636 | 2.68% | 00% | 2.870
[ APRON A24C_| PCC | 58508 | 4360 | 37.21 | 31.20 | 2394 | 17.52 | 12.77 | 9.27 18% | 0.0% | 1,342
15 IFGEEN A27C_| PCC | 55813 | 56.52 | 50.96 | 43.19 | 3463 | 2331 | 1620 | 1000 | 7.0% | 0.0% | 987
16 GEEN A32C | PcC | 57752 | 5465 | 47.75 | 3854 | 2850 | 2052 | 1473 | 1003 | 22% | 0.0% | 1,057
[l APRON A33C_ | PCC | 50.767 | 32.81 | 30.45 | 2860 | 2422 | 1933 | 1499 | 1121 | 42% | 0.0% | 1822
Bl APRON A34C_| PcC | 61881 | 2262 | 19.74 | 17.03 | 13.06 | 9.8 | 649 | 430 | 54% | 0.0% | 2.736
Il APRON A35B | AC | 20540 | 3113 | 1520 | 607 | 310 | 203 | 147 | 125 | 1314% | 00% | es0
P8 APRON A36C | PCC | 60,072 | 2870 | 24.11 | 19.22 | 13.78 | 9.46 | 648 | 440 | 32% | 0.0% | 2,003
21 IGEEN A37C | pcc | 60271 | 3523 | 28.91 | 22.44 | 1570 | 1069 | 7.49 | 462 | 43% | 00% | 1.711
P7]  APRON A38C_ | PCC | 59,033 | 4121 | 3551 | 2808 | 20.07 | 16.12 | 1151 | 7.75 | 27% | 0.0% | 1432
P8l APRON A39C | PCC | 59.043 | 32.82 | 29.45 | 2522 | 19.78 | 1458 | 1057 | 7.31 3.9% | 0.0% | 182
24 GG A43C | PCC | 59043 | 3097 | 3824 | 3742 | 3382 | 2007 | 2449 | 1974 | 35% | 0.0% | 1500
P APRON A%4C_| PCC | 610980 | 1954 | 17.82 | 16.80 | 1445 | 11.86 | 963 | 7.56 | 3.1% | 0.0% | 3.172
Bl APRON A%6C | PCC | 62,046 | 2010 | 17.00 | 1410 | 1061 | 757 | 540 | 3.87 | 26% | 0.0% | 3.087
27 ISR A47C | PCC | 61465 | 2154 | 17.71 | 1480 | 1110 | 785 | 524 | 328 | 64% | 00% | 2854
PEl RUNWAY | 001C | AC | 58365 | 3932 | 27.93 | 18.78 | 11.94 | 7.91 | 584 | 415 | 3.0% | 00% | 1.484
Pl RUNWAY | 002C | AC | 47.235 | 4099 | 26.36 | 1235 | 6.83 | 457 | 332 | 259 13% | 00% | 945
0 RUNWAY | 003C | PCC | 59.888 | 31.42 | 26.12 | 19.97 | 13.44 | 844 | 526 | 340 | 7.6% | 00% | 1,006

17.15

This version of the ISM report lists all stations within the current database, along with their

ISM Report — All Stations

corresponding ISM 1-7 and uses the last drop at each station. Columns for the station latitude
and longitude are also provided, when applicable. Unlike the other report options, a section list is
not provided, since the report data is derived from the entire database.
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Latitude

Longitude

ISM1

6839
6738
7550
7293
7745
8529
6749
6786
6767
6874
8746
8746
3848
3848
6650
6650
7243
6238
7182
8794
7130
8040
8311
7102
7838
6715
6672
4024
7757
7239
7701
7899
7760

ISM-All Stations

Inspection Date: 9/20/2021

PCASE Development Build
ISM3

ISM2
7418
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

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
o881
9049

ISM4

8831
8655
10043
9985
9356
11169
9148
8961
8237
9394
10831
10831
6036
6036
8760
8760
10111
8834
9209
11164
9446
10891
11836
10077
10798
9468
9034
6552
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 Ism7 PID

10705 11658 SAVANNAH::
10434 11639 SAVANNAH::
12281 13837 SAVANNAH::
12041 13292 SAVANNAH::
11121 12291 SAVANNAH::
13115 14315 SAVANNAH::
11302 12598 SAVANNAH::
10775 11667 SAVANNAH::
10015 11186 SAVANNAH::
10869 12189 SAVANNAH::
13196 14493 SAVANNAH:
13196 14493 SAVANNAH::
8208 9693 SAVANNAH::
8208 9693 SAVANNAH::
10824 11989 SAVANNAH:.
10824 11989 SAVANNAH..
12607 13821 SAVANNAH::
12210 14441 SAVANNAH::
11866 13372 SAVANNAH::
13001 13968 SAVANNAH::
12340 14225 SAVANNAH::
13707 15558 SAVANNAH::
15308 17444 SAVANNAH::
13054 14480 SAVANNAH::
13571 16272 SAVANNAH::
12766 14479 SAVANNAH:
11396 13008 SAVANNAH::
9253 11180 SAVANNAH::
14301 16211 SAVANNAH::
13806 15536 SAVANNAH::
14039 15706 SAVANNAH::
13519 15021 SAVANNAH::
11243 12367 SAVANNAH::

APRON::A18C
APRON::A18C
APRON::A18C
APRON::A18C
APRON::A18C
APRON::A18C
APRON::A18C
APRON::A18C
APRON::A18C
APRON::A18C
APRON::A12B
APRON:A18C
APRON::A12B
APRON::A18C
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A128
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
APRON::A12B
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17.16 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
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17.17 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; the graph will respond
to changes made to the selected data.

‘ISM Report-Excel
‘PCASE Version: Development Build
Parallel Taxiway
TO1A
Station ISM
o .
[ P. ] r:l- 5 62 812
arallel laxiwvay 63 020
1000 C> O 64 856
900
200
700
% 600
g 500 Q) o]
? = ? Chart Elements
400
300 Axes
200 Axis Titles
100
Chart Title
0O O
62 62.5 63 63.5 64 64.5 65
Station Number . Data LabEIS
“ M Error Bars
Gridlines

Values Names
—

Series

Legend

Trendline
(Select All
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17.18

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
G OA ~ o
5] Print Layout i Paramet 1:1 Actual Siz . D ] Hand Tool
. | e[t Jaz b W > 2 1= o
W Stop [Houtlines [ Page Width =l - A Al Text Select Tool
0 Rack O Forward Page Sets Zoom — Portrait Landscape = Page Print Export Find )
£ Refresh Thumbnails 4 ge o€l Whole Page Setup Ef Copy Text
View Navigation Zoom Pages Tools _
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