
superstructures. Oklahoma funded the
development of a BAR7 import module
and the Project Viewer enhancement
(scheduled for the 5.6 release). New York

partially funded the addition
of truss rating. New York,
Illinois, Montana and
Alabama pooled their service
units to fund the non-

standard gage enhancement. Colorado
funded improvements to the routing
interface that Minnesota originally funded.
Many thanks to their generosity for we will
all benefit from their Service Unit
contributions.

Development work beginning with the
2006-2007 work plan will concentrate on
providing tools to help users meet the
LRFD requirement and to become familiar
with rating with the new LRFR
specification. The Task Force is in
complete agreement with the requests
coming from the Opis users that design

Hey! Look at what we have, but we have
more to do! The past year has brought
significant improvements for Virtis/Opis
users and many more are on the way as we
work to better meet the rating
needs of the Virtis users and
provide more and better
LRFD design capability for
the Opis users. There are
several articles within this newsletter
describing very significant enhancements
that have been added over the past year.
Some were included in the April 2006 release
of version 5.4. Others will be available in the
5.5 release scheduled for later this summer.
All of these enhancements were requested
by the users during the past two User Group
meetings. Some of them were paid for
directly by the agencies making the request.
Alabama and Oklahoma pooled their funds
to add the Pennsylvania Department of
Transportation (PennDOT) BAR7 program
to Virtis for use in rating steel, reinforced
concrete and prestressed concrete

“...we are working hard
to address the needs of

the users.”
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The 2006 annual meeting of the Virtis,
Opis and BRASS Users Groups is
scheduled for August 1st through 3rd at the
Ritz-Carlton in St. Louis, Missouri. The
Missouri and Illinois DOTs are co-hosting
the meeting. The meeting will feature
product updates, software demonstrations
(including third-party software), software
training and group discussions concerning
future plans and the voting of
enhancement requests. There will also be a
number of user demonstrations, showing
how various states are using the products.

This is the first year the cost for attendance
for Virtis and/or Opis Unlimited licensees is paid for by AASHTO
(limited to one attendee per product license).

The following Virtis/Opis training will be offered:

Virtis/Opis Fundamentals - Overview of the Bridge Explorer, Bridge
Workspace and Libraries. Hands-on input of example prestressed 
concrete and steel bridges. Intended for those who have not had 
extensive experience with the Virtis or Opis programs.

Upcoming User Group Meeting

Contractor for Virtis/Opis
Development:

Michael Baker Jr., Inc.
100 Airside Drive

Moon Township, Pennsylvania 15108
Contact: James A. Duray, P.E.

Phone: 412-269-6410
Email: bridgeware@mbakercorp.com

Subcontractors:
BridgeTech, Inc., Laramie, WY

Paul D. Thompson, Castle Rock, CO
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Current Licensees

Virtis/Opis Task Force and Management Team
José L. Aldayuz Project Manager, AASHTO

jaldayuz@aashto.org
Kenneth F. Hurst Task Force Chairman

Kansas Department of Transportation
kenh@ksdot.org

George H. Conner Alabama Department of Transportation
connerg@dot.state.al.us

Douglas L. Horton Virginia Department of Transportation
douglas.horton@virginiadot.org

Brian McCaffrey New York Department of
Transportation
bmccaffrey@dot.state.ny.us

Kevin L. Western Minnesota Department of Transportation
kevin.western@dot.state.mn.us

Support Web Site
The product support Web site is established to provide a
communication tool between the users and the contractor.
The Web site contains many useful features and information
such as:

Frequently asked questions and technical notes
Support center for entering incidents (enhancements,
bugs, etc.)
Tutorial and example problems
User group information
Product brochure

Links to the AASHTOWare Web site
Product downloads
- Service packs and software updates
- Patches
- User documentation
- Database documentation

Users should register by calling Jim Duray at Michael
Baker Jr., Inc.
The Web site address: aashto.bakerprojects.com
The e-mail address: bridgeware@mbakercorp.com

73 Consultant Licenses of Virtis and/or Opis

Since the first release of Opis Substructure
(version 0.9) as a “Demonstration” version
a number of design and development tasks
have been completed and are included in
the second release. It was released as a
“Demonstration” version 0.9.1 since it is
not yet a licensable product. This release
represents the first phase of the two-phase
Opis Substructure project.

This release
a d d r e s s e s
p e r f o r m a n c e
issues that were
expressed at the
User Group

meeting last year. If you evaluated the 0.9
release and were disappointed with the
performance please take another look at it
because the performance is much
improved. An analysis that took more
than three hours can now be performed in
a few minutes.

Opis Substructure
Improvement

Continued on Page 6Continued on Page 8

Performance is
significantly
improved!

Virtis/Opis Advanced - Entry/analysis/results of an 
example Reinforced Concrete System with schedule 
based reinforcement.
Virtis Advanced - Entry/analysis/results of an example
Girder/Floorbeam/Stringer System.
Opis Advanced - Entry/analysis/results of an example 
substructure system using the Opis Substructure 
Module.
Virtis “New Features” - Overview of new features of
the Virtis program, including hands-on truss 
entry/analysis/results, analysis with non-standard gauge
vehicles, the new Virtis standard analysis engine, along 
with some miscellaneous features.

You may contact Tim Armbrecht at vobug2006@dot.il.gov
for more information.

http://4d.cmc-associates.com/Scripts/4Disapi.dll/
4DCGI/events/43.html?Action=Conference_Detail&
ConfID_W=43 

Those planning to attend any of the training
sessions are asked to bring a laptop computer with

the latest version of the software installed.

Upcoming User Group Meeting Continued from Page 1
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capability is sorely needed for superstructure. This request is being addressed as a high priority enhancement. More
specifically, the 2006-2007 work plan includes design and development tasks for linking two LRFD analysis/design
modules to Opis that AASHTO acquired the rights to through an agreement with PennDOT. The two programs provide
LRFD analysis and design capabilities for steel and prestressed concrete superstructures. A third LRFD module will be
developed, in conjunction with the substructure development, for analysis and design of reinforced concrete
superstructures. This enables AASHTO to better respond to maintenance and enhancement requests from users and to
provide some additional design capabilities not provided by the BRASS engine. These new modules will be provided as
alternatives to the BRASS engines which will continue to be available.

With the April 2006 release, Virtis is able to collect the LRFR specification-specific data required to perform an LRFR
analysis. Virtis is ready to accept the appropriate input data and is only lacking an engine for performing the analysis. The
2006-2007 work plan includes a task for adding LRFR capability to the AASHTO StdEngine.

The time required to implement these enhancements will depend on the available funding. The Task Force is exploring
additional sources of short term funding to supplement the annual licensing fees so this work can be completed in a timely
manner. We are also looking at ways to reduce costs. Support costs are closely monitored and costly support issues are
quickly addressed. Development costs are also frequently evaluated and new cost-effective procedures are implemented
where appropriate. Enhancements requests are carefully evaluated and only those believed to significantly improve the
productivity of the users and reliability of the analysis are implemented.

As you can see, we are working hard to address the needs of the users. We are grateful for your continued support and
participation in the Virtis and Opis products.

In closing, I'd like to thank the Task Force members for their dedication and effort in leading us to these exciting times.
I’d also like to thank the volunteers from the many states who dedicate much time and effort to provide technical review
and testing assistance to our software.

Ken Hurst, BRIDGEWare Chairman
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Virtis/Opis 5.3.1 - Released July 2005
Service Pack 1 for Version 5.3 of Virtis/Opis was released
in early July 2005. This service pack addresses various
incidents from the Virtis/Opis Technical Support website.

Virtis/Opis 5.4 - Released April, 2006
Version 5.4 of Virtis/Opis was released in April of 2006
and contains the following new features:

Export Virtis steel girders and reinforced concrete slabs
and beams to the new Virtis Std analysis engine (funded
by Oklahoma DOT)
Ability to import PennDOT BAR7 steel and 
reinforced concrete girder files (funded by Oklahoma 
DOT)
Batch import/export of bridges
Version conversion - Phase 1 provides the ability to 
export bridge data exchange files in a format (XML) that
will allow for import into future versions of Virtis/Opis
Routing interface modifications (funded by Colorado 
DOT) - ability to specify the vehicle impact factor and 
which rating factor (Inventory or Operating) should 
control the pass/fail rating status
LRFR user interface modifications
Resolution of outstanding bugs on the Virtis/Opis 
Technical Support website.

New Truss Module within Virtis

Version 5.5 of Virtis will allow you to describe a
truss bridge and perform a rating analysis of the
truss and its floor system.

The new truss module includes the following
features:

Provides user interface, database and export/analysis to
describe Truss-Floorbeam-Stringer and Truss-
Floorbeam superstructure definitions.
Includes OpenGL graphics to visualize and validate 
truss geometry.

AASHTO FE Engine Improvements of load cases required to generate the influence surfaces
had to be improved.

Several enhancements have been implemented to address
the performance issues. A Direct Sparse Solver (DSS) was
implemented. This solver is responsible for solving the
thousands of equilibrium equations produced by the
Stiffness Method for the computation of the displacements
given a set of load cases. It is an implementation of the
Multifrontal Gaussian Elimination (LDLT-factorization)
procedure based on advanced sparse matrix technology
where only the non-zero terms of a Global Stiffness Matrix
(GSM) are assembled and stored in compact row format.
The solver can be used for almost all types of analysis, and
has extensive pivoting options to ensure numerical stability.
It is particularly fast at solving large 3D complex models
comprised of shell and beam elements.

The DSS employs a powerful set of reordering algorithms:
Multiple Minimum Degree (MMD), Generalized Multiple
Minimum Degree (GenMMD), and Nested Dissection
(ND), that minimize the amount of extra non-zero terms
created during the factorization process (known as fill-in
terms). As a result, the memory requirements are typically
15-20 times less than that of the standard direct solver. An
advanced out-of-core capability allows solving of large
problems which exceed the available memory of the
computer.

A new Finite Element engine was developed for use initially
in the Opis Substructure module with plans to use it for
other modules in the future. It is the engine used to
perform the structural analysis for Opis Substructure. It is
also the engine used for the non-standard gage analysis of
superstructures and the truss analysis to be released in
version 5.5 later this summer. During the development of
the non-standard gage enhancement it was realized that the
performance and memory requirements of the engine for
solving the large three-dimensional models with thousands

Continued on Page 5

Version Conversion and Batch
Bridge Exchange
Starting with the release of version 5.4.0 Virtis/Opis
bridges may be exported to XML file format. This new
feature will allow for importing previous versions of the
XML data exchange file. Versions prior to 5.4.0 will not
be supported and only the XML file format will support
backward compatibility. The existing BBD file format
(data written to a binary file) will still be available and will
continue to be used but will not be enhanced to support
backward compatibility.

One of the concerns with using XML for bridge export
is maintaining data integrity. Because the file is readable
and modifiable a user can accidentally compromise the
integrity of the data. When a bridge is exported to XML
file format, a numeric checksum will be calculated and
written to the XML file. The file checksum will be
validated when the XML file is imported. This will help
ensure the integrity of the file.

Batch Bridge Exchange is a popular new feature that was
requested by Virtis/Opis users and is implemented in
version 5.4.0. This feature allows for the export, import
and exchange of multiple bridges. This feature supports
both XML and BBD file formats.

Computes the truss self-weight and floor system dead 
loads. User defined panel point loads are also 
supported.
Computes truss member section properties.
Performs dead load and live load analysis using finite 
element method.
Reports analysis and LFD rating results.

Engineers can now use Virtis to describe truss system and
truss line structure definitions and perform an LFD rating
analysis.

What’s New?

What’s Coming?
Virtis/Opis 5.5 - Planned Summer 2006 Release

Version conversion - Phase 2 adds the ability to import 
bridge data exchange files from version 5.4 and 5.5.
Future releases will also support this capability.
Non-standard gage vehicle analysis
Analysis and rating of trusses (Virtis)
Export of prestressed beams to the Virtis Std analysis 
engine (funded by Alabama DOT)
Opis updated to AASHTO LRFD Bridge Design 
Specifications, Third Edition with 2005 interims 
Resolution of outstanding bugs on the Virtis/Opis 
Technical Support website.






