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Disclaimer

This program/ user manual is furnished by the United States Government and is accepted and
used by the recipient with the express understanding that the United States Government makes
no warranties, expressed or implied, concerning the accuracy, completeness, reliability,
usability, or suitability of any particular purpose of the information or the data contained in
this program/ user manual or furnished in connection therewith, and the United States shall be
under no liability whatsoever to any person by reason of any use thereof. The program/ user
manual belong to the United States Government. Therefore, the recipient further agrees not to
assert any proprietary rights therein or to represent this program/ user manual to anyone as
other than a United States Government program/ user manual.
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PAVER™ 7 Support

Non DoD:

= Colorado State University (CSU)
Support for USA and International Users
Toll Free Phone: 855-255-8753
Website: paver.colostate.edu
Email: PAVER@colostate.edu

= American Public Works Association (APWA)
Support for USA and Canada Users
Phone: 816-472-6100
Email: PAVER@APWA .net

DoD:
= PAVER™ Team

Email: PAVERSupport@USACE.Army.mil
Website: www.cecer.army.mil/paver/
Website: www.PAVERTeam.com
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PAVER™ 7.0

= Key Features

/[ Deskiop - PAVER 7.0

. File  PAVER System Tablesand Tools ~ Preferences  Add-Ins  Window  Help
. Ch0|ce Of Access and/or SQL data base i Inventory ~ g Reports ~ = Selectors = A Work ~ [ Inspection ~ [ PCIFamily Models ~ g Cond. Pel

[T PAVER User Login Manager

L] Data base Secu rlty Optlons > Welcome to the PAVER7 User Login Manager. Use this form to
create user logins. For each active login, you must have a user license
. . R . . in your user activation pack(s). If you need to activate more logins,
u 32—b|t |nsta||_ In add|t|0n, a 64—b|t version contact your PAVER Distributor for another user pack.
.. . LoginName  Activated Administrator AllowEditUsers  Interstate Research Park (Paver? JET) ~ Mansfield 2007 (F
is installed on 64-bit computers » i vt
Guest Read Write Read Write

= PAVER™ International version for multiple languages

= Windows standard interface, drop down menu

= |nventory with private or shared system tables option

= Wizards for tabular creation and update of inventory and work history

= Wizard for creation and update of

. . Eltaaea = @ %
InspeCtlons x| el e s S I'xru:n(‘.]‘; {Hkie Eeai- )\Ilf!larm VW.!m:
i -
= XML import of inspection data D \\
. . . I sevcun 0 [ image F=8Fo x|
= GPS image to section assignment ——> B wro oo N
. : e s [t L= Jimid N\, g
= |mproved GIS reporting and image B>
. Good (86 Conditions
Vi eWi n g m . User Defined Information ‘
= New Section Split Wizard
. . [ P Edit Duscripbon Clerses
= New section history report : —

= Selection criteria available on export

= Optimized performance for large databases

DoD Users:

M.Y. Shahin, Ph.D., P.E. William H. Welborn, EIT
PAVER™ Program Manager PAVER™ Principal Investigator
Mohamed.Y.Shahin@usace.army.mil william.welbornl@usace.army.mil
Non DoD : US and International Non DoD : US
\Cﬁ A0 Colorado State University M ﬁmerl_cetl_n Public Works
JLallE PAVER@ colostate.edu i — ssociation
University thon@APWA.NET
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PAVER™ 7.0

Key Features

®  Choice of Access and/or SQL database
®  Database security options

= 32-bitinstall. In addition, a 64-bit version is
installed on 64-bit computers

® PAVER™ International version for multiple
languages

®  Windows standard interface, drop down menu

® Inventory with private or shared system tables
option

®  Wizards for tabular creation and update of
inventory and work history

®  Wizard for creation and update of inspections

® XML import of inspection data

® GPS image to section assignment

® |mproved GIS reporting and image viewing

" New Section Split Wizard

®  New section history report

= Selection Criteria available on export

= Optimized performance for large databases

Background

PAVER™ is a pavement management system
developed by the US Army Corps of Engineers,
Construction Engineering Research Laboratory

(CERL). PAVER™ development is supported by the

following agencies: US Air Force, US Army, US
Navy, Federal Aviation Administration, and the
Federal Highway Administration.

PAVER™ provides pavement management

capabilities to: (1) develop and organize the pavement

inventory; (2) assess the current condition of
pavements; (3) develop models to predict future
conditions; (4) report on past and future pavement

performance; (5) develop scenarios for M&R based on

budget or condition requirements; and (6) plan
projects.

The following is a brief overview of PAVER™
components and capabilities.
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32 and 64 bit Installs

PAVER™ 7 can be installed on both 32- and 64-bit
computers. On a 64-bit computer, it can be run in
either 32- or 64-bit mode.

PAVER™ [nternational version for
multiple languages

PAVER™ 7 was developed with the ability to be used
in languages other than English. The first language
available is French with other languages currently in
development.

Database Options and Security

PAVER™ 7 allows the user to create databases in
Access and/or SQL Server (Express). A new feature
allows users the option to create private or shared
system tables. Security options include licensing and
administrator controls for access to databases.

Inventory

PAVER™ inventory management is based on a
hierarchical structure composed of networks,
branches, and sections, with the section being the
smallest managed unit. This structure allows users to
easily organize their inventory while providing
numerous fields and levels for storing pavement data.

Other features included in Inventory:

®  User-defined Fields: In addition to the standard
inventory information, users can define their own
fields to meet their management requirements.

®  Virtual Inventory: Allows the user to create virtual
copies of the existing inventory and group sections
for easy presentation.

= Surface Change: Automatically calculates and
updates pavement surface based on work history
information.

® Edit Historical Inventory: Easily edit historical

inventory values associated with previous
inspections.



Inspection

To assess pavement condition, PAVER™ uses the
Pavement Condition Index (PCI) as its primary

standard. The PCI measures pavement

condition on a

scale from 0 to 100. ASTM has adopted the PCI as
standard practice for roads (D6433-11) and airfields
(D5340-11). PAVER™ allows users to customize PCI

condition rating categories, as shown i
PAVER™ also provides the user an in

n Figure 1.
terface for

Standard PCI
Rating Scale

Distress 100
Type
85
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Diores | =—=> — %
Quantity PCI
40
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Severity
0

\
Figure 1: Pavement Condition Index (PCI) ranges may be customized and used for reporting analysis results.

recording the results of an inspection and an HTML
distress user guide, as shown in Figure 2.

In addition to the PCI, PAVER™ allows managers to
use and create other condition indices, including those
based on PCI distresses. An interface easily imports
inspection data from automated vehicle collection
sources.

There is also a wizard for creating and updating
inspections.
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Figure 2: The online distress user guide can be opened within PAVER™
by clicking on the @ information button.
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Prediction Modeling

The Prediction Modeling function in PAVER™ helps
identify and group pavements of similar construction
that are subjected to similar traffic, weather, and other
factors affecting pavement performance. Pavement
condition historical data is used to build a model that
can accurately predict the future performance of a
group of pavements with similar attributes, see Figure

100‘ .
L
80
70 oox E3 =
60 *
PCI
50

Age

Figure 3: Pavement “family” models can be developed
to predict future pavement condition.

Condition Analysis

The Condition Analysis feature allows users to view
the condition of the entire pavement network or any
specified subset of the network. This feature reports
past conditions based on prior interpolated values
between previous inspections and projected conditions
based on prediction models. In PAVER™, conditions
can be viewed on GIS maps in addition to tables and
graphs, see Figure 4.

[E] Section Conditions by Year == E=m

& {y §o) 2 =] - = Hide Events) = 9

Pan || Select ltem Select Area | Zoom Ares Zoom Out Center | Print Export GI5 | (10 Vel = oy fvents =
Legend =l r

l:‘ Non-pavement/Mo data

M Faied
. Serious

Condition 2015
Cendition 2014
Condition 2013

Condition 2012

Map Layers [] Center and zoom during non-map selections

Figure 4: Internal GIS can be used to display pavement
condition and analysis results. For example: Condition
Analysis and Work Planning outputs are displayed in GIS.
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Work Planning

The PAVER™ Work Planner is a tool for planning,
scheduling, budgeting, and analyzing alternative
pavement maintenance and repair (M&R) activities.

The Work Plan has been optimized for greater speed
and is more than 100 times faster with large databases
than previous versions.

PAVER™ 7 uses M&R Families. Sections are
assigned to M&R Families to establish groups of
pavements which use different pavement cost tables or
receive similar types of M&R work. The Work
Planner uses M&R Families along with inspection
data, maintenance policies, maintenance costs, and
predictions of future pavement conditions to
recommend M&R activities at the section level.

PAVER™ 7 also supports credit for global work after
the latest inspection.

The PAVER™ work plan provides two ways to
analyze budgets scenarios. The first way determines
the consequence of a selected budget on pavement
condition and the resulting backlog of Major M&R
(unfunded). In addition to a single budget scenario,
PAVER™ 7 offers a budget split feature. The budget
split feature allows the user to split a budget based on
different M&R work types. This can aid a user that has
a set budget for Global work and a different set budget
for Major work. The second way determines the
budget requirements to meet specific management
objectives, i.e. backlog elimination or PCI goal. This
enables managers to develop a variety of funding
scenarios to support their decisions, see Figure 5.

(22 Total Funded Takle g en |

Total Funded Plot

Fundwd

Diatee

Closs.

Figure 5: Work planning enables users to determine how
much funding is required to meet management objectives,
such as maintaining current PCI or eliminating backlogs.
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Project Planning

The Project Planning tool, included in the M&R Plan,
allows the user to develop projects based on user-
specified required work and PAVER™ recommended
work. This tool greatly aids the user in planning
projects and automatically updates work history data
upon completion of the project, see Figure 6.

X woPian =
P S | et || AR Catmgari | W Famins| Pt P
< logured Work Mhrwram and wad

™

Plan Projects after Frojocts
Mecommending Work:

Conurt pregocts gt e buadget M Mg 5 5

[l Cone.

Figure 6: Project Planning allows the user to plan
projects based on recommended work analysis
and installation management priorities.

GIS Interface

PAVER™ includes internal mapping capabilities to
view GIS reports directly in PAVER™. PAVER™
also produces shapefiles of reports, such as inventory,
inspection, condition analysis, and work plan, which
can be viewed in commercial GIS software.

Selection Tools

PAVER™ 7 offers an improved user interface. Tools
assist users in selecting pavement sections. GIS and
tree based selection tools provide additional methods
for selecting inventory items throughout PAVER™,
For example, inventory and inspection screens will
display the selected pavement section for data viewing
or editing, as shown in Figure 7.

i TeeeAndiiSSelectse =
Towaria

+ 5 IC E £ A =
. Pan | Select Bam | Zeloct Ara Select Fverd | Zoomduss Zoom Out Cenber | Pent [port G

T

Figure 7: GIS and tree based selection tools provide
additional methods for selecting inventory items
throughout PAVER™,
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GIS Assignment Tool

The GIS Assignment tool links the PAVER™ data for
individual pavement sections to GIS data. The GIS
Assignment tool provides an internal “point-and-click”
interface to create, remove, or change the link between
pavement sections and GIS map features.

Using the same visual layout as Selectors, Figure 8,
the tool dramatically reduces the time required to
create or change the link between GIS and pavement
data. It is designed to work directly with the same
shapefiles that are used in PAVER™’s internal GIS
capabilities.

=] Map Layers et o room A st selocsonn

Figure 8: The GIS Assignment Tool links the PAVER™
data for individual pavement sections to GIS data.

Selection Criteria Available on Export

PAVER™ 7 allows a user to share a subset of an
inventory, which the user controls using selection
criteria in the export process.

XML Import

The user may import XML files from other programs
when they conform to the published XML import
format. PAVER™ FieldInspector™ and PAVER™
Imagelnspector™ are two such programs.

Optimization for Large Databases

PAVER™ 7 has been optimized to handle large
databases (10,000+ sections). Itis highly
recommended that the user have PAVER™ 7

installed on a 64-bit computer and use a SQL Server
(Express) database.



Wizards

Wizards assist the user by providing a step by step
process for several common tasks.

®  Last Construction Date Wizard determines the
most recent construction date for selected sections.
The wizard conducts the calculation according to a
specified deterioration rate, and discards any
inconsistent data.

= Set Properties Wizard updates or clears a
specified inventory property for selected sections.
This wizard is limited to inert properties which do
not affect the PCI calculations or prediction
modeling of family models.

= Split Section Wizard separates Sections into a
desired division of subsections that can be
analyzed individually using any tool in PAVER™,

"  Work Entry Wizard is a convenient way for the
user to apply multiple work items to multiple
sections, as well as have the option to create a
work history report.

®  Add Work History from Tabular Data allows
the user to add inventory data from a GIS/Tabular
report.

= Define Inventory from GIS/Tabular Data
allows a user to create an Inventory using the
attributes of the shapefile. This option imports
those GIS and Tabular Data results into
PAVER™,

® Update Inventory from Tabular Data allows the
user to edit or update inventory data from a
GIS/Tabular report.

" FieldInspector™/Imagelnspector™ Inspection
Data Export gives the user the ability to export
sections to be surveyed in preparation for use in
the PAVER™ Fieldlnspector™ /
Imagelnspector™. This Export tool uses an *.170
file to export information about sections to be
surveyed in the PAVER™ sister programs.

" FieldInspector™/Imagelnspector™ Data
Import allows the user to import survey
information into a database. This import tool uses
an XML file to import survey conditions at the
frame, sample, or section level. Using a specified

About — PAVER™ 7

XML format, the wizard guides the user through
the import process. This wizard also provides data
verification to insure that survey information is
being imported properly into the database.

Inspection Report/Forms/Setup allows the
generation of Inspection Records, Inspection
Forms, and Reinspection Reports for the
inspection process. The user is able to create these
records, forms, and reports over multiple sections
for the inspection.

PAVER™ 7 Support

Non DoD:

Colorado State University (CSU)

Support for USA and International Users

Toll Free Phone: 855-255-8753

Website: paver.colostate.edu

Email: PAVER@colostate.edu

American Public Works Association (APWA)
Support for USA and Canada Users

Phone: 816-472-6100

Email: PAVER@APWA.net

DoD:

PAVER™ Team

Email: PAVERSupport@USACE.Army.mil
Website: www.cecer.army.mil/paver/
Website: www.PAVERTeam.com
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