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 GENERAL DESCRIPTION 

1.1 PURPOSE OF THIS GUIDE 

The purpose of this guidance manual is to instruct users on the process and timing used to develop a bridge 
model for Digital Delivery in accordance with the PennDOT Digital Delivery guidance documents using Bentley 
software. This method is referred to as a ñmodel-centric workflowò throughout the document, which describes the 
use of a 3D model as the central repository of digital data that grows with the progression throughout project 
phases and is used as the basis for required content and deliverables. This manual walks the user through the 
typical phases and needs of the bridge model from preliminary to the final design. Though there are limitations in 
this current workflow noted throughout this guidance document, workarounds and alternative processes are 
provided to give users the tools to create and modify bridge models to comply with the modeling standards. It is 
important to note that these limitations and processes will continue to change rapidly for the foreseeable future 
due to software development, updates, and improvements. Also, it is not possible to cover every situation 
encountered in a typical PennDOT bridge project in this manual; therefore, the user will have to apply and extend 
the processes and workarounds included herein to complete the bridge models to the project-specific 
requirements. There will be additional components including 2D details, attached documents, and other items 
needed to supplement the 3D bridge models which are described in other modeling standard documents. This 
manualôs scope is limited to the actual 3D bridge model components, serving as the basis for the Digital Delivery 
of PennDOT bridges. 
 
The software programs specified herein, like all software, are tools. This manual aims to provide the user with 
guidance and the methodology in which these tools can be best applied for common PennDOT bridge projects. It 
is the engineersô and techniciansô responsibility to accurately convey design intent while meeting the 
Departmentôs requirements for the project. 

1.2 PROFILE OF INTENDED USERS 

The intended users of this manual include bridge engineers and technicians, both internal within PennDOT and 
external consultants. Though it is recommended that the users first take an introductory Bentley OpenBridge 
Modeler (OBM) or OpenBridge Designer (OBD) training or go through the tutorials in the OBM Help materials, it is 
not required for use of this guidance document. It is also not limited to new or novice users. The workflows and 
processes shown provide progressive modeling techniques to create advanced models with a high Level of Detail 
and information. 
 
It is assumed that users have a general knowledge of common MicroStation commands/topics including drawing, 
referencing, dimensioning, etc., especially for some of the advanced topics and techniques in the workflow. 

1.3 ORGANIZATION OF MANUAL 

This guidance document generally follows the PennDOT Bridge LRFD program manual organization. This is done 
for several reasons. First, users who have worked on PennDOT projects are likely to have used these manuals, 
so there is a level of familiarity and comfort with this format. Second, the outline provides a logical format to walk 
through the use of software with beginning users, as well as to convey advanced information to more experienced 
users.  
 
Below are general descriptions of the chapters.  

¶ Chapters 1 and 2 provide general information and background of the software utilized and the workflows 
addressed 

¶ Chapter 3 details the specific workflow elements and procedures 

¶ Chapter 4 gives practical instructions on starting a new project, essentially serving as a ñquick startò guide 

¶ Chapter 5 is the bulk of the manual providing detailed information on all the necessary inputs 
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¶ Chapter 6 provides advanced techniques or processes for more detailed modeling, categorized by inputs 
described in Chapter 5 

¶ Chapter 7 describes several different outputs and how they can be generated from the model-centric 
workflow 

¶ Chapter 8 includes examples of bridge models and selected model components used in training material 
to provide the user with samples highlighting this workflow (electronic files also delivered with this 
manual) 

¶ Chapter 9 provides guidance and direction on submitting software modification requests, as well as 
requests for changes or enhancements to this document 

¶ Appendix content includes exhibits of the workspace delivered templates, template variable values for 
typical situations, and additional resources for help, support, and more 

 
Users are encouraged to use the bookmarks with the Chapter and Section topics, as well as the search functions, 
to search for key terms or phrases. 

1.4 ADDITIONAL RESOURCES 

The structure and content of this manual seeks to provide the information required for users to follow the workflow 
for PennDOT bridge models with Bentley software. This guidance document does not intend to recreate content 
relevant to this workflow that is conveyed adequately in other resources and readily available to all users. The list 
of material in this category is sizable and continues to grow rapidly. The following information is provided to give 
users examples of helpful resources to supplement  this manual. Though links are provided, this content is often 
moved and website names can change, so it is important to verify the links and the content in these locations. 
 
This workflow utilizes software that is developed and maintained commercially by Bentley Systems and  multiple 
resources are provided by Bentley: 

¶ OBD Help: https://docs.bentley.com/livecontent/web/openbridge%20designer-v3/en/GUID-3339A995-
3E8E-4CDE-8D02-0958A7EC80D4.html 

¶ OBM Help: https://docs.bentley.com/LiveContent/web/OpenBridge%20Modeler%20Help-v15/en/GUID-
E9849062-68DE-4BA8-B734-CD5664469596.html 

¶ Link to OBM Tutorials (on Bentley Learn Server): 
https://docs.bentley.com/LiveContent/web/OpenBridge%20Modeler%20Help-v15/en/GUID-E9849062-
68DE-4BA8-B734-CD5664469596.html 

¶ OpenBridge YouTube Channel: https://www.youtube.com/c/BentleyBridgeAnalysis 
 
Additional State Highway Administration content: 

¶ Florida DOT ï FDOTConnect Bridge Design and Modeling: 
https://www.fdot.gov/cadd/downloads/documentation/fdotconnecttraining/fdotobm/fdotconnect-bridge-
design-modeling 

¶ Connecticut State DOT:  https://portal.ct.gov/DOT/Engineering-Applications/CTDOT-CONNECT-DDE-
eBook-Volume-011---OpenBridge-Modeler 

¶ Utah DOT ï Structures Design Digital Delivery:   
https://digitaldelivery.udot.utah.gov/pages/structures-design 

 
Additional resources, including instructional videos, can be found on free open-source sites or paid training sites. 

1.5 DOCUMENT STYLE  

Style conventions are included in the table below. The standard format for the PennDOT bridge software manuals 
is followed when applicable for consistency. 
 

https://docs.bentley.com/livecontent/web/openbridge%20designer-v3/en/GUID-3339A995-3E8E-4CDE-8D02-0958A7EC80D4.html
https://docs.bentley.com/livecontent/web/openbridge%20designer-v3/en/GUID-3339A995-3E8E-4CDE-8D02-0958A7EC80D4.html
https://docs.bentley.com/LiveContent/web/OpenBridge%20Modeler%20Help-v15/en/GUID-E9849062-68DE-4BA8-B734-CD5664469596.html
https://docs.bentley.com/LiveContent/web/OpenBridge%20Modeler%20Help-v15/en/GUID-E9849062-68DE-4BA8-B734-CD5664469596.html
https://learn.bentley.com/app/Public/BrowseLearningPaths?aftkn=cea54965-a36c-4594-a69c-83843b67b8e9&productLineId=26141
https://learn.bentley.com/app/Public/BrowseLearningPaths?aftkn=cea54965-a36c-4594-a69c-83843b67b8e9&productLineId=26141
https://www.youtube.com/c/BentleyBridgeAnalysis
https://www.fdot.gov/cadd/downloads/documentation/fdotconnecttraining/fdotobm/fdotconnect-bridge-design-modeling
https://www.fdot.gov/cadd/downloads/documentation/fdotconnecttraining/fdotobm/fdotconnect-bridge-design-modeling
https://portal.ct.gov/DOT/Engineering-Applications/CTDOT-CONNECT-DDE-eBook-Volume-011---OpenBridge-Modeler
https://portal.ct.gov/DOT/Engineering-Applications/CTDOT-CONNECT-DDE-eBook-Volume-011---OpenBridge-Modeler
https://digitaldelivery.udot.utah.gov/pages/structures-design
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Input Description Example 

Menu names and 
commands 

Bold  
(Names separated  
with > symbol) 
 

ω General form is Workspace (when applicable) > Tab > 

Panel > Command 

ω File > Open 

ω File > Settings > User > Preferences 

ω OpenBridge Modeler (workspace) > Analysis and 
Reporting > Bridge Reporting > Quantities Report 

Dialog box actions Bold ω Click the Apply button 

ω In the Direction Mode list, select Skew 

Dialog box field names Italic ω Key in Warwick Road in the Alignment Name field 

ω In the Direction Mode list, select Skew. 

Key-ins Bold Key in Warwick Road in the Alignment Name field 

File names Italic Use the seed file: PennDOT_Bridge_NAD83_S_SF.dgn 

File paths Underline The seed files can be accessed at the following location: é 
Organization-Civil \ Bridge Design \ OpenBridge Modeler \ 
Seed folder 

New terms or emphasis Italic or Bold ω The Decks Library contains templates that represent 

typical deck sections for proposed bridges 

ω The user is not to utilize this tool 

Notes Symbol and 
underlined 

Note: It is important for users to consider the size of 

the bridge and how many bridges/units/files to breaké 

Tips and Tricks Symbol and 
underlined 

Tips and Tricks: The Feature Definitions for the 

substructure (abutments and piers) andé 

Workarounds Symbol and 
underlined 

Workaround: After information is exported to LBC or 

LBS, users can work in these .obdx files separatelyé 

1.6 ABBREVIATIONS 

This section provides definitions of abbreviations that are commonly used throughout this document. 

 

2D - Two-dimensional content, typically drawings 

3D - Three-dimensional content, typically models 

AASHTO - American Association of State Highway and Transportation Officials 

Bentley - Bentley Systems, Incorporated 

BIM - Building Information Model 

DD - Digital Delivery 
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DM-4 - Pennsylvania Department of Transportation Design Manual Part 4: Structures, December 

2019 Edition. This publication can be ordered from: 

PennDOT Sales Store 

P.O. Box 2028 

Harrisburg, PA  17105-2028 

This publication can also be downloaded free of charge from PennDOT's website 

GUI - Graphical User Interface 

LBC - Bentleyôs LEAP Bridge Concrete software 

LBS - Bentleyôs LEAP Bridge Steel software 

LRFD Specifications  - AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017, published by: 

American Association of State Highway and Transportation Officials 

444 North Capitol Street, N.W., Suite 249  

Washington, D.C.  20001 

OBD - Bentleyôs OpenBridge Designer software 

OBM - Bentleyôs OpenBridge Modeler software 

ORD - Bentleyôs OpenRoads Designer software 

PennDOT - Pennsylvania Department of Transportation 

PS - Bentleyôs ProStructures software 

WP - Work Point 

1.7 GLOSSARY OF TERMS 

A full list of terms that form the foundation for PennDOTôs Digital Delivery is provided in the Digital Delivery 
Guidelines. (https://www.penndot.gov/ProjectAndPrograms/3D2025/Pages/default.aspx) Several terms that 
directly relate to this manual are included below for convenience. 

1.7.1 Digital Delivery and Building Information Modeling Terms 

The following terminology is standardized language that is used throughout the construction industry, both vertical 
and horizontal, related to Building Information Modeling. 
 
Building Information Modeling (BIM) Use of 3D Models to coordinate different disciplines (e.g., structural and 
utilities) and to identify/resolve possible clashes between virtual elements prior to actual construction or 
fabrication. 
 
Clash Detection Use of 3D Models to coordinate different disciplines (e.g., structural and utilities) and to 
identify/resolve possible physical conflicts between virtual elements prior to actual construction or fabrication. 
 
Common Data Environment (CDE) A service that collects, stores, manages, and shares information through a 
managed process. 
 
Digital Delivery A modernized approach to project delivery processes and contract media that incorporates 
digital data. Simply stated, construction projects have the ability to be bid using 3D technology and no longer only 
be delivered in a traditional construction plan format. 
 
Digital Delivery Execution Plan (DDEP) A project management tool that documents the overall approach for 
developing, updating, reviewing, sharing, and using the digital design models. 

https://www.penndot.gov/ProjectAndPrograms/3D2025/Pages/default.aspx
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Discipline Model See also: Federated Model. A model or linked models related to a single discipline. The 
superstructure model, substructure model, and detailing models are linked together into a federated Structural 
Discipline Model. 
 
Federated Model See also: Discipline Model. A model that is compiled by integrating different discipline models 
together into one model through either linking, referencing, and/or importing. 
 
Industry Foundation Classes (IFC) See also: Open Data. A non-proprietary data schema and format to 
describe, exchange, and share the physical and functional information for the assets within a facility. IFC is the 
International Organization for Standardization standard for BIM and is being extended to roadway and bridge 
asset classes. 
 
Level of Detail See also: Level of Development. Often confused with Level of Development, Level of Detail 
describes only the amount of geometric detail in a model element, not the amount of engineering intent. Highly 
detailed model elements may be placed in a model as placeholders with no engineering intent. Though detail 
often increases in parallel with development, observing the detail of a model element is not an effective way to 
determine its development or appropriate uses. 
 
Level of Development (LOD) See also: Level of Information, Level of Visualization, Model Progression 
Specification. A qualitative designation that communicates the degree of engineering intent behind a 3D model 
element (or group of model elements) and defines the authorized uses for which the model element is sufficiently 
developed. Normally the LOD will increase through the design development process, as defined in the MPS. 
 
Level of Information (LOI) See also: Level of Development. A description of the completeness and quality of the 
non-graphical information attached to the model elements. 
 
Level of Visualization (LOV) See also: Level of Development. A qualitative designation that communicates the 
degree of visual enhancement given to the 3D model elements, to suit the needs of different target audiences. 
Generally, non-technical audiences need color-realistic geometry or even photo-realistic materials to be able to 
understand bridge models. 
 
Model Element See also: Level of Development, Level of Information, Model Element Author, Model Progression 
Specification. An entity within a model that represents a physical object or an abstract concept (e.g., alignment, 
north arrow). 
 
Model Element Author (MEA) See also Model Element. The individual, normally identified in a BIM Execution 
Plan and/or MPS, responsible for creating a specific model element or group of model elements. The MEA may 
work under the direct supervision of an EOR who assumes professional responsibility for the design represented 
in the model. 
 
Model Breakdown Structure (MBS) See also: Model Progression Specification. A list of model elements 
adhering to a set classification. A MBS is the basis for a Model Progression Specification. 
 
Model Progression Specification (MPS) See also: Model Breakdown Structure. A specification that defines how 
the LOD for individual model elements increases over the project milestones. The MPS will assign a specific, 
minimum LOD to each model element for each milestone. The LOD typically increases from milestone to 
milestone. 

1.7.2 Data-related Terms 

The following terminology is standardized language that is specific to the data contained in a digital model. 
 
Attribute Non-graphical data that is associated with a model element definition. 
 
Component A physical item or feature within a model. 
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Constraint See also: Parametric. A relationship between two or more elements in a model, which should be 
maintained in any modifications made to the base element. The slab geometry is a constraint for the rebar layout. 
 
Digital Twin Initially conceived for smart manufacturing, a digital twin is a digital representation of a physical 
asset that contains a 3D digital model of the physical asset, as well as non-graphical information about the asset, 
such as its properties, functions, evaluative properties, and other analytical attributes. 
 
Feature See also: Model Element. Anything that can be seen or located and is a physical part of the project. 
 
Graphical Data See also: Non-graphical Data, Spatial Data. Data conveyed using shape and arrangement and/or 
location in space. 
 
Layer See also: Level. A container within software for model elements or features. Some CADD, GIS, and PDF 
software products use the term "Layer" to describe the container, while other software products use the term 
"Level." Common software features include styling elements and controlling the visibility of elements using layer 
settings. 
 
Level See also: Layer. A container within software for model elements or features. Some CADD, GIS, and PDF 
software products use the term "Layer" to describe the container while other software products use the term 
"Level." Common software features include styling elements and controlling the visibility of elements using level 
settings. 
 
Links Hyperlinks that can be applied to geometry to allow a user to connect to and access a wide range of 
external files and formats. These links can be used to link to web addresses, networked folder locations, files 
and/or folders located in a CDE, or bookmarks within the file. 
 
Metadata See also: Model Progression Specification. Data used for the description and management of 
documents and other containers of information. Metadata is usually structured data embedded within the file. 
However, it could include an external document that describes pertinent information to others on the assumptions 
and basis for the 3D models, such as the geospatial metadata (grid/ground coordinate system definitions), 
intended uses of the 3D models, approximations and simplifications (e.g., removing minor curvature from analysis 
models). A MPS is important metadata that accompanies a Federated Model. 
 
Model A representation of a system that allows for investigation of the properties of the system. (EN ISO 29481-
1:2016). The roadway and bridge models were delivered in CADD files. 
 
Naming Convention A set of rules for naming components and features within a model. A naming convention 
may provide instructions for choosing the character sequence to be identifiers that denote variables, types, 
functions and other entities in source code and documentation. 
 
Non-graphical Data See also: Attribute, Feature. Anything that can be seen or located and is a physical part of 
your project. 
 
Parametric See also: Component, Constraint. Representing digital information for a model component by 
parameters. This is usually referring to geometric data, which can be linked to related components through 
internal logic. 
 
Property See also: Attribute. Non-graphical information that describes a model element. The Modulus of 
Elasticity is a property of a girder. 
 
Schema See also: Industry Foundation Classes. A formalized model for structuring information. 
 
Spatial Data See also: Geodatabase, Feature, Model Element. Anything that can be seen or located and is a 
physical part of your project. 
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1.7.3 Data Management Terms 

The following terminology is standardized language that is specific to the management of data and data 
exchanges within a digital model, between digital models, and between the digital model and associated systems 
and applications. 
 
Data Exchange See also: Information Exchange. The process of taking data structured under a source schema 
to transform and restructure into a target schema, so the target data are an accurate representation of the source 
data within specified requirements and minimal loss of content. 
 
Information Exchange See also: Data Exchange, Information Requirements. Packages of information passed 
from one party to another in a BIM process, or the act of passing such information, possibly as a contractual 
deliverable. Parties involved agree upon and understand what information content and format will be exchanged. 
 
Information Requirements See also: Information Exchange. A specification for what, when, how, and for whom 
information is to be produced. Information requirements could be documented in a PennDOT Publication, in a 
project Scope of Work, or in a BIM Execution Plan. 
 
Open Data See also: Open Specification. Data that is publicly available and free to use or reuse without 
restrictions. PennDOT's Open Data Portal provides access to all published GIS data that members of the public 
can map, style, chart, download, or share. 
 
Open Specification See also: Industry Foundation Classes, Proprietary Specification. A specification for data 
that is structured according to an open schema that is freely available and not controlled by any one particular 
vendor. Open specifications are intended to facilitate data exchange. 
 
Proprietary Specification See also: Open Specification. A specification for data that is structured according to a 
proprietary schema. Proprietary data can usually only be read and written by one vendor's software products.  

1.7.4 Use Cases 

The following entries define the industry standardized Use Cases, or potential situations in which a digital model 
may be used. 
 
3D Coordination The process in which information models are used to determine field conflicts via Clash 
Detection software or visual inspection. 3D coordination is accomplished by comparing proposed 3D geometry 
from discipline models aggregated into a federated model. 3D elements for all objects are required to perform 3D 
coordination. 
 
Analytical Design The process of capturing the existing and proposed alternatives in analytical models to design 
the proposed facility. 
 
Construction Documentation The process whereby a construction inspector documents the construction 
process. This includes, but is not limited to, daily diary records, materials testing results, pile driving reports, 
monthly payments, routine erosion prevention, and sediment control inspections, NEPA compliance, and the 
process of seeking remedies to work that was not in conformance with plans, quantities, and/or specification. 
 
Design Authoring The process in which 3D design software is used to develop information models based on 
specific roadway and structural criteria to convey design intent for construction. The core functions of design 
authoring include development and analysis of the design elements. 
 
Design Review The process in which an information model is used to review and provide feedback related to 
multiple design aspects. These aspects include evaluation of design alternatives and environmental constraints, 
review and validation of geometric design criteria, and completeness or quality of overall design. 
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Quantity Take-off Preparing the estimated construction quantities as determined by the Designer. Designers use 
QTO to determine Contract Item (Pay Item) quantities and multiply those quantities by reasonable rates (usually 
from historical bids) to produce an aggregate cost estimate. 
 
Existing Conditions Modeling See also: Design Authoring. The process to create a 3D model of existing 
conditions for a roadway and/or bridge project, including an existing ground surface and the demarcation of 
features, such as above and underground and utilities, structures, fences, and trees. It may also include the 
modeling of existing pavement structures. 
 
Reference Information Supplemental information provided to the contractor that is not contractually-binding and 
is used at the contractor's risk. The soils report was Reference Information provided with the bid package. 
 
Scoping Capture digital information about the asset inventory, condition, and other performance information (e.g., 
traffic, safety) and evaluate alternatives to determine the scope and estimated cost of the project. For bridge 
projects, conducting a "type, size, and location" (TS&L) study that includes preliminary structural design. 
 
Stakeholder Engagement See also: Visualization. A process that uses digital information to communicate the 
project to technical and non-technical stakeholders and document their input throughout project delivery.  
 
Visualization See also: Stakeholder Engagement. The process of creating visual representations of the project to 
communicate with technical and non-technical stakeholders throughout the project lifecycle. 

1.7.5 References 

The following entries provide references used to compile PennDOTôs Glossary of Terms. 
 
Brenner, J. et al., 2018. Development of 3D and 4D Bridge Models and Plans, Lansing: Michigan Department of 
Transportation. 
 
Commonwealth of Pennsylvania Department of Transportation Publication 408/2020 Specifications 
 
International Organization for Standardization, 2018. ISO 19650-1:2018. [Online] 
Available at: https://www.iso.org/standard/68078.html 
[Accessed 14 August 2019]. 
 
ISO 29481-2, Building information models ð Information delivery manual ð Part 1: Methodology and Format. 
Switzerland: ISO 2016. 
 
National Institute of Building Sciences, 2015. United States National Building Information Modeling Standard 
Version 3, Washington, DC: National Institute of Building Sciences. 
 
Utah Department of Transportation, 2020. Glossary of Terms. [Online] 
Available at: https://digitaldelivery.udot.utah.gov/pages/terms 
[Accessed 9 December 2020]. 
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 WORKFLOW DESCRIPTION 

2.1 GENERAL 

The current bridge modeling workflow provided in this manual utilizes several Bentley software programs, as well 
as other discipline data files created by other software. The required data is created, stored, read, modified, 
updated, and then transferred from one software to another in order to utilize the most up-to-date information and 
the best suited tools for the stated purpose. The workflow is created to follow a typical bridge project submission 
timeline from preliminary engineering to final design, utilizing models and data generated in previous phases to 
update and enhance the same model. Every effort is made to minimize data loss and re-work required through 
utilization of the parametric capabilities of the software to adapt to updates and changes quickly and efficiently as 
the design progresses. Though this is not always possible with the current limitations in the software, the 
framework is structured so updates in the software can be incorporated as they become available. 
 
Topics covered in this manual include: 

¶ Reference and import other discipline data for bridge design and modeling 

¶ Develop a ñBaseò bridge model with typical elements including deck, girder/beam, barrier, sidewalk, 
bearings, diaphragms/cross frames, abutment, wingwall, and pier 

¶ Update the model for a ñRefinedò bridge model with increased Level of Development for the bridge 
elements 

¶ Add reinforcement to concrete components in the bridge model 

¶ Generate output from the model including saved views, 2D drawing views, reports, and transfer to LEAP 
software for structural analysis 

 
These items are NOT covered in this manual: 

¶ Development of auxiliary components for bridge models not included above 

¶ Sheet development for a typical 2D plan set  

¶ ProStructures specific outputs including reinforcement schedules and other ProStructures exclusive tools 

¶ Development of models for high-level visualization in LumenRT or other software 

2.2 SOFTWARE DESCRIPTION 

There are several software programs covered in this manual. The primary software is OpenBridge Modeler as 
accessed through OpenBridge Designer.  
 
Program Title: OpenBridge Designer 

Version:  10.11.00.40 at time of manual creation 

Function: A unique application that combines modeling, analysis, and design into one 

comprehensive bridge product. The application utilizes the modeling capabilities 

of OpenBridge Modeler and the analysis and design features of LEAP Bridge 

Concrete, LEAP Bridge Steel, and RM Bridge to meet the design and construction 

needs of all types of bridges. (Bentley Systems, Inc., 2022) 

Authors: Bentley Systems, Inc. 
 
 
Program Title: OpenBridge Modeler 

Version:  10.11.00.310 

Function: Comprehensive bridge information modeling application built on OpenRoads 

technology, addressing the geometric layout, connection to analysis and design, 
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visualization, and documentation for any type and scale of bridge project (Bentley 

Systems, Inc., 2022) 

Authors: Bentley Systems, Inc. 

2.3 FUNCTIONS ï OBD VS. OBM  

OpenBridge Modeler (OBM) is Bentleyôs software for creating intelligent 3D Bridge Models (Bentley, 2021). This is 
the primary software used and referred to in this manual for creating a 3D bridge model. The OBM software can 
be accessed currently as a separate software or, as the workflow outlined in this manual follows, through 
Bentleyôs OpenBridge Designer software (OBD). OBD consolidates multiple Bentley software programs including 
OpenBridge Modeler and Bentley structural analysis software, such as LEAP Bridge Concrete (LBC) and LEAP 
Bridge Steel (LBS), as well as software for other functions. The LBC and LBS analysis input and use are covered 
in a separate guidance document; however, the process for preparing and transferring OBM models is included, 
as it is a key function in the workflow.  
 

 

Figure 2.3-1  OBD Software and Available Add-on Software (Bentley Systems, Inc., 2022) 

 
Essentially, OBD is the glue that connects the applicable Bentley programs. Though there are limitations in the 
current workflow, as described in the manual, presumably, there will be enhanced functionality and software 
options in future releases. 

2.3.1 Workflow Options 

The user can utilize the full OBD workflow, which requires creating an OBD file before creating or incorporating 
OBM files within the OBD file. This allows the user some benefits with integrating other Bentley software 
programs such as LBS and LBC for analysis, as well as LumenRT for visualization, ProStructures for structure 
detailing, and others. See Sections 4.1 and 4.2 for more details. 
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If users have access to an OBM version, which is unconnected to OBD, they can also choose to use OBM 
separately without starting OBD first. If the user wants to utilize LBC or LBS with this approach, the data will need 
to be exported and a separate OBD file created before the data is imported. This option can be used to allow 
more concurrent users on a bridge model (one working in OBM and one working in OBD for the analysis). It could 
also potentially limit software licensing requirements for OBD. License requirements are different for every 
organization, are not controlled by PennDOT, and are subject to change.  
 
Either option, OBM with OBD or OBM separately, can be used currently. Users can also start with OBM 
separately, and later incorporate it into OBD. However, it is not possible to start from the OBM with OBD and then 
open the files with the separate version of OBM. It is recommended that users consider these options before 
starting a bridge model and choose one that best fits the project needs.  
 
Also, since the release of the 2021 R2 version of OBM, a ProStructures (PS) license can be accessed inside of 
OBM without physically opening the PS software separately. This brings up a new workflow within OBM in which 
the user has access to all the PS tools. The user must physically close this license when not using the PS-specific 
workflow in order to avoid incurring charges for use of the separate PS license. 
 

Note: These workflows are being updated frequently with new releases, so there may be updated 

functionality and/or constraints with these options not covered in this manual. The user should verify/test 

workflows at the beginning of the project to validate their use and functionality. 

2.3.2 Standalone vs. BIM Workflow 

The OBD workflow has two additional workflow options when creating files: the Standalone or the BIM workflows 
for creating projects and file groups in OBD. The OpenBridge Designer Help documentation provides a lengthy 
description of each, as well as the functionality and limitations of both. At this time, it is recommended to remain in 
the Standalone workflow for the PennDOT projects. However, a file/project can be moved back and forth 
between these options at any time.  
 

 

Figure 2.3-2  OpenBridge Designer ï BIM Workflow 

https://docs.bentley.com/LiveContent/web/OpenBridge%20Designer-v3/en/GUID-3339A995-3E8E-4CDE-8D02-0958A7EC80D4.html
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Figure 2.3-3 OpenBridge Designer ï Standalone Workflow 

2.4 BRIDGE TYPES COVERED (AND NOT COVERED) 

The bridge superstructure types covered in this manual include typical prestressed concrete and steel girder 
superstructure types.  
 
Prestressed girder sections can consist of: 

¶ I-beam 

¶ Bulb-tee beam 

¶ Type F or Type D NEXT beam 

¶ Adjacent plank beam 

¶ Spread or adjacent box beam with rectangular voids 
 
Steel girder sections can consist of: 

¶ Rolled sections 

¶ Welded plate I-girders 
 
The substructure types covered in this manual include cantilever and pile cap abutment types (integral), and 
multiple typical pier types, such as multi-column, hammerhead, and wall piers. The foundation types include piles, 
drilled shafts, and spread footings. 
 

Note: The OBM software can handle additional bridge/superstructure types including segmental concrete, 
welded steel box girders, and others; however, the specific content in this manual is limited to the above 
listed types. 
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2.5 ASSUMPTIONS AND LIMITATIONS  

2.5.1 OBM Tools 

There are limitations with the OBM tools for creating bridge elements with a high Level of Detail and Level of 
Information, especially with the substructure tools. The specific limitations for each are highlighted in Chapter 5  
Input Description, and 6  Advanced Input Description; workarounds are provided wherever possible. The user 
should not expect the OBM tools to provide final design detail and must realize that other techniques such as Solids 
Modeling and supplemental model attachments (2D details, etc.) will likely be required. However, the software is 
improving constantly, and updates are being added to enhance functionality and usability of these tools.  

2.5.2 Interoperability with Structural Analysis 

Currently, the interoperability and bi-directional flow of information from the OBM model to the analysis software is 
limited. Updating an OBM model directly from LBC and LBS is not practical at this time and is not recommended as 
a viable workflow. However, there is value in transferring geometric, material, and other properties from OBM to 
LBS and LBC as a starting point for the analysis. It is important to understand the assumptions and limitations 
associated with this export. The Transfer Report that is provided each time this transfer occurs is detailed and helps 
determine key information critical to updating the LBC and LBS run for an effective structural analysis. This list is 
constantly evolving as the software is updated and improved. The user is responsible for reading and understanding 
the list of assumptions and limitations.  

Assumptions and Limitations When Exporting to LEAP Bridge Concrete 

Assumptions and Limitations When Exporting to LEAP Bridge Steel 

More details and information on this transfer process are included in Section 7.3 Exporting to LEAP Structural 
Analysis Software. 

2.5.3 Assumptions and Limitations Guide 

Below is a table of situations that are commonly encountered in a typical PennDOT bridge design workflow which 
expose limitations and require specific assumptions. The second column provides where these specific items are 
covered in this manual. 
  

Table 1 Common Assumptions and Limitations Guide 

Assumptions and Limitations of Common Situations encountered in PennDOT Bridge Design 

Organization and Separation of Files Section: 3.2 Organization and Separation of Files 

Base and Refined Model Section: 3.3 Base and Refined versions of model elements 

Starting a New Project Section: 4.2 Starting a New Project 

Place Concrete Diaphragms Section: 5.12 Place Concrete Diaphragms 

Custom Abutments Section: 5.17 Place Custom Abutment  

Place Approach Slabs Section: 5.23 Place Approach Slabs 

Options to Modify Deck Templates Section: 6.6.1 Options to modify deck templates 

Beam Daps Section: 6.10.1 Modifying for Beam Daps 

https://docs.bentley.com/LiveContent/web/OpenBridge%20Modeler%20Help-v15/en/GUID-CB2FD0B5-DD2E-41CC-AEA6-CE3E94FD2A79.html
https://docs.bentley.com/LiveContent/web/OpenBridge%20Modeler%20Help-v15/en/GUID-CCE3E5F7-DAE5-44C7-AFD3-E3333990E3E9.html
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Section: 6.21.1 Modifying pad depth to account for beam daps 

Data Transfer from OBM To LEAP Section: 7.3.1 Data Transfer 

Bi-directional Data Transfer Section: 7.3.3 7.3.3Bi-directional Data Transfer 

 

2.6 REFERENCES 

The following entries provide references used in Chapter 2. 
 
Bentley Systems, Inc., 2022. OpenBridge Designer Help. [Online] 
Available at: https://docs.bentley.com/LiveContent/web/OpenBridge%20Designer%20Help-v3/en/GUID-
EAE9E80F-5D05-4E6F-9165-C8FFF4F4FABE.html 
[Accessed 22 August 2022]. 
 
Bentley Systems, Inc., 2022. OpenBridge Modeler Help. [Online] 
Available at: https://docs.bentley.com/LiveContent/web/OpenBridge%20Modeler%20Help-v16/en/GUID-
16CA7978-0B20-4517-AD50-9F46CCB5F469.html 
[Accessed 22 August 2022]. 
 
Bentley Systems, Inc., 2022. OpenBridge Designer Connect Edition Product Data Sheet. [Online] 
Available at: https://cdn2.webdamdb.com/md_IFTZphEdmq50.jpg.pdf 
[Accessed 20 January 2022]. 
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 WORKFLOW METHODOLOGY 

3.1 WORKSPACE ELEMENTS AND FEATURES 

The OBM workspace has several specific components added to enhance and customize the software for 
PennDOT bridge modeling. All of these resources are included in the PennDOT Connect Edition Workspace 
download and are available when the PennDOT workspace is activated within the software. The following 
describes the workspace elements. 

3.1.1 Bridge Templates and Material Library 

Custom templates are provided for typical PennDOT bridge components and situations. These templates follow 
the PennDOT BD and BC Standard Drawings wherever possible. Below is a list of templates included in the 
workspace. The templates provided cover a wide range of typical PennDOT projects, although there will likely be 
project-specific situations that are outside of the capabilities of the provided template libraries. See Chapters 5, 6, 
and Appendix 9.1 for more details on typical variable information on how these can be modified to allow the 
templates to adapt to project-specific constraints. 
 
The PennDOT-specific Bridge Templates and Material Library files are in the PennDOT Connect Edition 
Workspace under the éOrganization-Civil / Bridge Design / OpenBridge Modeler / Bridge Templates folder. The 
barrier, deck, and beam templates are included in the _PennDOT_templates.xml file; the standard piers are 
included in the _PennDOT_PierLib.xml file; the cross frames are included in the 
_PennDOT_CrossFrameLibrary.xml file; and the materials are included in the _PennDOT_MaterialLibrary.xml file. 

3.1.1.1 Barrier Templates 

Barrier templates include 45", 42", 32" F-Shape Concrete Barriers, 32" and 50" median barrier, 50" split concrete 
median barrier (the 32" split concrete median barrier is the same as the 32ò F-shape), concrete mountable divisor, 
and split concrete mountable divisor per BD-601M. Also, 32" and 42" vertical barriers are included per BD-618M. 
These barriers have variables and constraints included to accommodate light pole blisters, structure mounted 
sound barriers, and sidewalk placement per BD601M, BD-610M, BD-617M, and BD-618M. Raised sidewalks per 
BD 601M have also been added as barrier templates in a "Sidewalks" folder within the "_PennDOT" category. 
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Figure 3.1-1 PennDOT Barrier Template Library 

3.1.1.2 Deck and Approach Slab Templates 

Deck templates include typical bridge deck cross sections per BD-601M with 2/4 lane with shoulders 
configurations, 2/4 lane with shoulders and sidewalks on both sides, and 2/4 lane with shoulders and sidewalks 
on right or left sides. These deck templates have variables and constraints included to accommodate varying lane 
and shoulder widths and configurations, normal crown and superelevated cross sections (and transitions), the 
PennDOT barrier templates added in the workspace, light pole blisters, and sidewalk placement per BD-601M, 
BD-610M, BD-617M, and BD-618M. Approach slab versions of these templates have also been added in an 
"Approach Slabs" folder within the "_PennDOT" category. Recent updates to the workflow include a separate tool 
for adding the approach slabs and sleeper slabs (sleeper slab templates included in the substructure template 
file). 
 

 

Figure 3.1-2  PennDOT Deck Template Library 

3.1.1.3 Prestressed Beam Templates 

Beam templates include sections per BD-652M, including Adjacent and Spread Box Beams (36" and 48" width), 
Plank Beams, PA I-Beams, AASHTO Type I-Beams, and PA Bulb-Tee Beams. There is a ñPADOTò folder in the 
templates delivered in the out of the box workspace; however, these do not contain all the PennDOT sections, 
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and those that are included, are missing some required details. Therefore, it is recommended to only use the 
templates listed under the ñ_PennDOTò folder. 
 

 

Figure 3.1-3  PennDOT Beam Template Library 

3.1.1.4 Pier Templates 

Pier templates include typical pier sections per BD-629M. The piers consist of hammerhead, multi-column, single 
column, and wall piers. These templates use H-piles as default but can be converted to drilled shafts or spread 
footings as needed. 
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Figure 3.1-4  PennDOT Pier Template Library 

3.1.1.5 Abutment and Wingwall Templates 

Abutment templates include an integral abutment section per BD-667M. The ñbackwallò component is being used 
for the end diaphragm. See Section 6.16.1 for modifications of this template for final design details. 
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Figure 3.1-5  PennDOT Abutment Template Library 

 
Wingwall templates for integral abutments are provided per BD-667M. The template options include rectangular, 
tapered, and detached wingwalls. 
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Figure 3.1-6  PennDOT Wingwall Template Library (Integral Abutments) 

 
[This section is under development. Content will be completed after BD-621M abutment workflow is finalized 
through development and Digital Delivery Directive 2025 Pilot Project feedback.] 

3.1.1.6 Cross Frame Templates 

Cross frame templates include typical cross frame configurations per BD-619M. The specific types consist of 
Type X, Type K, Type K Inverted, and Solid Plate Diaphragms. The connection plates associated with these cross 
frames will likely need to be modified for project-specific conditions, so these templates can be used as the 
starting point (correct member size/orientation, plate shape, etc.). 
 
[Templates for the Steel Mid-Span Diaphragms for Prestress Concrete I-beam and Bulb-Tee beams are under 
development. Content will be completed after software update requests are provided.]  
 



Chapter 3  Workflow Methodology 

 

3-7 

 

Figure 3.1-7  PennDOT Cross Frames Library 

3.1.1.7 Material Library 

PennDOT Bridge materials for typical Concrete and Steel designations have been provided in the OBM Materials 
database. The use of these materials is currently limited in the software and, because of this, is not used 
significantly in the workflow. This is due to the lack of reporting capabilities of the materials when bridge elements 
are modified (see Section 3.3). The included materials will be investigated further for value as updates in the 
software are available. Additional materials and supplemental data, such as unit cost information, may be added 
in the future. 
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Figure 3.1-8  Material Library 

3.1.1.1 Bridge 3D Cells 

[This section is under development and will provide barrier transitions and other bridge-specific 3D cells. Content 
will be completed after testing feedback for the Digital Delivery Directive Pilot Projects is incorporated.] 

3.1.1.2 Bridge Feature Definitions 

OBM is structured similarly to ORD in that the content created is categorized by Features. This is an extension of 
the ñlevelsò in MicroStation used in traditional CADD drawings. Features are used to define content in the OBM 
files and organize information in an intelligent structure.  
 
Defining Features requires the integration of three separate categories: Element Templates, Feature 
Symbologies, and Feature Definitions. These three elements are controlled by a hierarchy, meaning that Feature 
Definitions are created from Feature Symbologies, and Feature Symbologies are created from Element 
Templates. Below are brief descriptions of each in terms of how they are used in the OBM workspace. 
 
Element Templates define the properties of certain elements and are controlled at the ñLevelò classification. 
Many categories can be controlled, including Material appearances, Text Styles, and Item Types.  
 
Feature Symbologies provide settings to define model content types, such as lines and solids and applies the 
Element Templates for specific bridge sub-components, such as pier caps, columns, footings, and piles.  
 
Feature Definitions are broken down into the bridge components (deck, pier, etc.) and define the specific 
Feature Symbologies of the feature sub-components.  
 

Note: Element Templates are flexible, and the user can name/categorize them as desired. However, the 
Feature Symbology and Feature Definition categories are predetermined within OBM and cannot be 
removed, edited, or added. 

 
PennDOT-specific Element Templates, Feature Symbologies, and Feature Definitions have been added for 
typical proposed bridge elements in the PennDOT_Bridge_Features.dgnlib file which is located in the PennDOT 
Connect Edition Workspace under the éOrganization-Civil / Bridge Design / OpenBridge Modeler / Dgnlib / 
Feature Definitions folder. Take note that these Feature Definitions developed for PennDOT all start with 
"_PennDOT_..." to differentiate from the Bentley-delivered features. Currently, these Feature Definitions control 
the OBM element levels and appearance settings (visually shown as concrete, steel, patterns, etc.) and do not 
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include separate features for existing or temporary conditions/elements. In the future, additional Feature 
Definitions will be added to the workspace, and Item Types for attributes, such as Pay Items, will be added to the 
Feature Definitions and attached to the elements. 
 

Tips and Tricks: The Feature Definitions for the substructure (abutments and piers) and the 

beams/girders include a ñwrapò level. This level encompasses all of the element components and does not 

allow for selection of individual sub-components, such as piles, footings, columns and caps for piers, and 

beam flanges/webs and haunches for steel girders. This allows for modifications to the overall templates; 

however, it can be turned off for selection of those sub-components for individual properties and attributes. 

3.1.1.3 Customizing Feature Definitions 

Users should apply the Feature Definitions provided in the PennDOT Connect Edition Workspace whenever 
possible. However, there will likely be instances in which the provided Feature Definitions do not cover project-
specific needs. In these cases, users can create their own Feature Definition Libraries. These libraries are created 
in a separate DGNLIB file containing customized Element Templates, Feature Symbologies, and Feature 
Definition structure. New libraries can be placed in the appropriate directory for the software to recognize 
automatically. Also, new and existing level libraries can be attached, detached, imported, and exported using the 
Level Manager dialog.  

3.1.2 Bridge Seed Files 

Specific bridge seed files are available for use in OBM. Seed files are used by Bentley products as the starting 
point for settings within DGN files that can then be used for project files. The seeds control the fileôs coordinate 
system, working units, etc. to be consistent with the overall PennDOT Digital Delivery standards. For OBM, the 
seed files are 3D DGNôs, which is different from the ORD workflow using 2D files.  
 
The bridge seed files included with the PennDOT workspace contain separate files for the north and south 
regions of the Pennsylvania State Planes Coordinate System: 

¶ North (PA-83-NF): PennDOT_Bridge_NAD83_N_SF.dgn 

¶ South (PA-83-SF):  PennDOT_Bridge_NAD83_S_SF.dgn 
 
The seed files are located in the Organization-Civil / Bridge Design / OpenBridge Modeler / Seed folder. More 
details on how to navigate to and use these seed files are provided in Section 4.2, as well as more information on 
how to modify the file settings in Section 4.4. 

3.2 ORGANIZATION AND SEPARATION OF FILES 

One aspect of the workflow that is important to consider when starting a project is how to organize and potentially 
divide the model into sections. Only one user can be actively working in a single DGN file at a time. Therefore, it 
is not recommended to have multiple bridges in the same OBM file. Furthermore, it may be prudent to split 
large/long bridges into multiple files so several users can work in OBM on the same structure.  
 
Also, any drawing views or sections that are developed from the bridge model should be created in a separate 
file. This allows for one user to work in the OBM file and another to work in the file on annotation or further 
detailing, which could be completed in the MicroStation Connect software without using OBM since it is only 
referencing the bridge model. Similarly, separate files should be created for modeling reinforcement and 
references utilized to access and view the OBM bridge models. With this approach, multiple users can access 
and work with individual files to allow for advancement of the bridge model and project. Early in design, this will 
likely not be critical, but as the design progresses, it is important to keep these considerations in mind as the file 
structure is developed. 
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Workaround: After the information is exported to LBC or LBS, users can work in these .obdx files 

separately. However, if the users are utilizing the full OpenBridge Designer workflow, separate OBD files 

should be created for use in the analysis software to facilitate multiple usersô ability to access the files at 

the same time. This is due to the limitation that OBD files are restricted to one user access at a time. This 

may change in the future, but currently a separate OBD file will be needed for concurrent work in OBM and 

LBC or LBS. 

3.3 BASE AND REFINED VERSIONS OF MODEL ELEMENTS 

It is important to realize that to develop a PennDOT final design level model for digital delivery, there will be 
manual efforts needed. The OBM tools for bridge elements will not be sufficient for the users to simply type 
parameters into the software and generate a bridge model that follows all the PennDOT standard details and 
requirements. However, it is beneficial for the user to leverage the OBM tools and templates whenever possible. 
 
Using the OBM tools for as much and as long as possible is advantageous for several reasons. First, these tools 
allow for parametric updates when elements are updated or changed as a result of a design or other modification. 
For example, if the bearing pad height is changed due to design requirements, the top of the abutment/bearing 
seat area will automatically adjust accordingly to this change in the model. Second, there is an inherent 
advantage to automating and enhancing aspects of this process so users can take advantage of software logic 
tied to specific bridge components. The software can add attributes to specific bridge components, which 
supplement key pieces of information, both geometric and non-geometric, to be easily and consistently viewed 
and mined. For example, a bridge abutment stem can be attributed to the NBI number, concrete material 
specifications, fixity condition, overall length, skew, and more. Though these capabilities are limited in the current 
version of the software, these tools are updated frequently with new releases of the software, creating increased 
exposure of this information and opportunities to benefit from the attributes. This manual refers to the model 
elements which maintain their OBM-developed status and properties as ñBaseò elements. 
 
Currently, there are some situations which require elements created by the OBM bridge tools to be modified in a 
manner that loses their recognition as a bridge element within OBM. These elements then become Smart Solids 
in the model and will retain level information and general properties, but any OBM specific properties tied to the 
element will be lost. Additionally, the element will no longer be able to be updated by the OBM tools. When a 
change is required after an element has lost its OBM bridge element status, the user must decide whether it is 
more effective to modify further with the Solids Modeling tools, or to delete the element and re-start the modeling 
process. This will depend on the size and impact of the required change. This manual refers to the model 
elements which have been modified and have lost their OBM-developed status and properties as ñRefinedò 
elements. The next page provides a diagram of the workflow for creating a bridge model that illustrates this 
concept and shows outputs that are extracted from the model. 
 

Note: In addition, there are situations in which elements must be developed completely outside of the 
OBM bridge tools (culverts, retaining walls, etc.). These elements will be Smart Solids or Parametric Solids 
within the program and follow the Refined model element status for the purposes of this manual. 
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Figure 3.3-1 Base and Refined Model with Outputs 
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Though this can be frustrating at times and there certainly needs to be further development with the tools, it is 
also advantageous to have the designers, both engineers and technicians, directly interacting with the model. 
This workflow requires users to inspect and modify elements and to ensure the design intent is met. Working in 
3D provides an advantage to facilitate enhanced processes, allowing better decision making earlier on in a 
design, especially using this workflow early in preliminary design.  
 
The following sections and Chapters 5 and 6 outline how the OBM tools for bridge elements can be used to their 
fullest extent and the types of situations that may require a more manual approach to reach the desired Element 
Detail Designation and Element Information Designation. 

3.3.1 Base Model Element Description 

As noted above, it is advantageous for elements to remain in the Base status for as long as possible throughout 
the design process, and the workspace provided aims to take full advantage of the current software capabilities. 
The tools are limited but, in certain situations, can be leveraged to produce model elements that can remain intact 
as Base elements through the design process. 
 
An example of this is the deck templates. The templates provided can essentially handle most variations and 
project situations in the cross section by adjusting the variable inputs for constant and varying dimensions and 
cross slopes along the length of the deck. 
 
Below is an example model showing Base model elements for a typical PennDOT prestressed beam bridge. The 
indicators in the image and the descriptions below highlight some of the limitations with the Base elements. 
 

 

Figure 3.3-2 Example Base Model 

1. Footings not combined. Bottom of footing at the correct elevation 
2. Deck ends not squared off 
3. Safety wings missing and corner blocks do not meet PennDOT standards 
4. Barrier deflection joints missing 
5. Correct deck elevations and cross slopes 
6. Correct beam sizes modeled 
7. Basic diaphragm modeled, does not meet PennDOT standards. 

1 

2 
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3.3.2 Refined Model Element Description  

A model component should only be made a Refined element when the Level of Detail or Level of Information 
needed for the general design process, or a specific submission exceeds that which can be provided as a Base 
element. This tipping point is different for every component and every project. The user must follow this manual, 
the PennDOT Digital Delivery standards documents, and leverage personal experience and judgement to 
determine if this should occur for each element in the model.  
 
Using the deck example from above, the OBM tools cannot currently ñsquare-offò the end of the deck for 
significantly skewed structures. Therefore, to show this Level of Detail, the deck must be modified with Solids 
Editing tools, which will create a Refined deck model element. 
 
Below is the same example: a typical PennDOT prestressed beam bridge from the above section with all of the 
bridge components updated as Refined model elements. The indicators in the image and the descriptions below 
highlight some of the enhancements made to create the Refined elements. 
 

 

Figure 3.3-3 Example Refined Model 

1. Footings combined. Bottom of footing at correct elevation 
2. Deck ends squared off 
3. Safety wings missing and corner blocks meet PennDOT standards 
4. Barrier deflection joints added 
5. Correct deck elevations and cross slopes 
6. Correct beam sizes modeled, and beam notches added 
7. Diaphragm modified for approach slab and dimensions modified to meet PennDOT standards 

 

3.4 WORKFLOW TO UPDATE BASE MODEL ELEMENTS TO REFINED MODEL ELEMENTS 

When the Base model elements are developed to the fullest extent possible using only OBM templates and 
methods, the user can begin creating separate models in the same file or a different .dgn file for the bridge 
elements. This is completed before any elements are transitioned to Refined bridge elements. The specific 
model/file breakdown of elements can vary based on the specific project elements and size, but typically it is 
recommended to add a model for each major bridge element (deck, beams, abutments, piers, etc.). Adjacent or 
related elements can be combined such as including both the deck and barriers in one model or the entire 
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superstructure if a smaller bridge. A detailed description and example of the process is provided in the sections 
below. 
 

Tips and Tricks: As the project/bridge grows in size and complexity, the more helpful it can be to create 
the separate bridge element models in another .dgn file. When this approach is utilized, multiple users can 
work on different tasks within the project simultaneously. 

 
There are several reasons for using this approach. First, it preserves and essentially archives the Base model 
elements as OBM-recognized components that can still be modified with the OBM tools. This is especially helpful 
if major changes occur in the design after Refined model elements are created. Also, this eliminates the potential 
for extraneous copies of model elements during the transition to Refined elements. This is a common problem if 
model elements are modified with Solids Modeling tools directly without creating separate models/files. Another 
important reason is that reinforcement can be defined and applied in the individual element models, which helps 
keep the model size down for smooth functioning, and it maintains an organized file with all the components 
contained within. This approach also offers advantages on drawing view development. For example, it allows the 
ability to contain only pertinent drawing composition elements, such as section, detail, and other view callouts 
within each model. This prevents confusion later on during detailing stages when there would normally be an 
extensive number of these section callouts across the entire bridge model. It also allows more flexibility in turning 
on/off specific components in Saved Views. 
 

Note: More general views or sections that utilize multiple bridge components (i.e., general plan and 
elevation, etc.) can be added in the Default model. Alternatively, other models can be referenced within 
the component models to include several bridge elements in a section or view (i.e., referencing the deck 
model into the integral abutment model for the end diaphragm sections.  

 
The separate models of bridge elements are then be referenced together into a federated model or ñcontainer.ò 
Again, this can be created as a separate model in a single .dgn file, or it can be a separate .dgn file. This 
container provides convenient viewing of all the components together for visual inspection and for coordination 
with other disciplines. 
 
[This section, 3.4, is under development. Content will be completed after workflow is finalized through 
development and Digital Delivery Directive 2025 Pilot Project feedback.] 

3.4.1 Workflow Steps 

The first step in this process is to create a separate 3D design model for each bridge element in the model 
(Abutment 1, Deck, Framing, Pier 1, Wing A, etc.). The user will need to reference the Default 3D design model 
into the new element 3D design model and merge the reference into the new design model. The user can decide 
to adjust the level display before merging in order to merge only the desired components, or the user can delete 
the unwanted solids after merging the entire model. After merging the reference into the component design 
model, the user will notice the OBM components have become Parametric Solids and will have lost their OBM 
status and specific Item Type parameters assigned when creating the component in OBM. These solids are what 
we will be modifying to create the refined components, applying custom Item Types, and referencing back into a 
Container file which will ñcontainò all of the referenced elements needed for the complete bridge model. Refer to 
Section 10.3 for Solids Modeling Tools and Techniques.  
 

Note: If any of the elements do not need additional adjustments (i.e., the elements can remain in Base 
element status), the same process should be followed. The only difference from the Refined model 
elements is that there is no need for the additional steps of Solids Modeling. 

 
At this stage, the user must ensure that all attributes (attached as Item Types) for each component are applied 
and accurate within the component models. Item Types can be applied at the element template level (as they are 
with most components), or they can be applied individually with the Apply Item Type tool. 
 
After the Item Types have been properly defined and confirmed, they can be referenced into a new container 
design model and maintained in the model as individual references. The user must understand that the Base 
model components should always be retained in the userôs version of the OBM model or in a separate archived 
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file in case critical parameters and/or base components need adjusting in the projectôs later stages. However, the 
new container file will hold the final version of all bridge elements to avoid any potential confusion between base 
and refined components. See the Digital Delivery standard documents for more information on 3D deliverables.  

3.4.2 Workflow Example ï Integral Abutment 

The above workflow procedure will be discussed in detail in the integral abutment example below. 

3.4.2.1 Create a New 3D Model for Integral Abutment 

With the base OBM solids placed in the Default model in the correct position, first select the Home > Primary > 

Models dialog or flyout and select  Create a New Model. When prompted with the New Model dialog, select 
Design From Seed and ensure the project 3D seed file is indicated. Next, input the name of the component 
model and any other settings the user wishes to include and click OK. 

 

Figure 3.4-1 Create New Model dialog 

3.4.2.2 Reference Default Model into Component Model 

After navigating to the new component model, the user can open the Home > Primary > Reference Manager 
and attach the Default 3D model in the active file. To keep the component global coordinates aligned in true-
space, set the attachment orientation to Coincident - World. Do not Live Nest any attachments, as the only 
components we want to bring in are those OBM elements placed in the Default model. To avoid merging in more 
components than the user needs in this element model, all levels except those associated with the desired 
components can be shut off in the Default model. 
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Figure 3.4-2 Attach Default model Coincident ï World 

3.4.2.3 Merge Default Model reference into Element Model 

In the Home > Primary > Reference Manager, right-click the Default model reference and select Merge into 
Master. The components displayed in the reference will be merged into the active element model as parametric 
solids to be modified. 
 

 

Figure 3.4-3 Merge Default Model into Component Model 

3.4.2.4 Delete Unrelated Solids and Refine Elements 

There may be some components merged into element models that are not associated and need to be removed. 
Simply select these components and delete them. There may also be some components that need to be 
modeled, such as the wingwalls, or component refinements can be made to increase the level of detail. These 
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refinements are project-specific, but in this example, refinements such as adding concrete chamfers to the 
abutment-wing intersection and the abutment-deck intersection were modeled. 
 

 

Figure 3.4-4 Merged Solids Stripped Down to Associated Components Before Refinement 

3.4.2.5 Assigning Item Types 

In order for these Parametric Solids to be identified with the correct bridge element properties, each requires an 
Item Type attached to it to define it and attribute information that is to be associated with it. As the top half of the 
abutment includes the concrete end diaphragms, wingwalls, barriers, and closure pour, all Item Types for these 
components need to be selected. The bottom half of the abutment includes the bearing seats, pile cap and piles 
and needs the appropriate Item Types associated with it. Simply check the properties you want associated with 
the components and select the component. 
 

 

Figure 3.4-5 Attaching Item Types to the Top of the Abutment 
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Figure 3.4-6 Attaching Item Types to the Bottom of the Abutment 

Item Types for Pay Items are also added through the same process. This is why it is important to develop the 
models with separation at construction joints in situations such as this integral abutment example. 
 
See Section 5.255.25 & 6.25 for more information on adding Item Types as attributes. 
 
[This section and the specific Item Type list is under development. Content will be completed after the workflow is 
finalized through development and Digital Delivery Directive 2025 Pilot Project feedback.] 

3.5 PROGRESSION OF MODEL THROUGH BRIDGE SUBMISSIONS   

The Level of Development of the physical bridge model will coincide with the required project submissions. The 
Level of Detail and Level of Information minimum requirements are provided in the PennDOT Digital Delivery 
Interim Guidelines. This manual provides the context and instructions to create bridge models to meet those 
standards. Below is a summary and overview of the general workflow and progression of the bridge model 
through the design process.  
 
In accordance with PennDOT Design Manual 4, Part A, Chapter 1.9, the anticipated sequence of bridge-related 
submissions is the following: 
  

¶ Hydraulics and Hydrologic Report (H&H Report) ï DM-4 PP 1.1.1 
¶ Type, Size, and Location Report (TS&L Report) ï DM-4 PP 1.1.2 
¶ Foundation Submission ï DM-4 PP 1.1.3 
¶ Final Review of Plans ï DM-4 PP 1.1.4 
¶ Final Plans ï DM-4 PP 1.1.5 
¶ Plans, Specifications, and Estimate ï DM-4 PP 1.1.6 
¶ Additional Project Submissions ï DM-4 PP 1.1.7 

  
Developing the Level of Detail and Level of Information associated with the model in conjunction with each 
subsequent bridge-related submission is a logical approach as each submission is deeper into the overall project 
design schedule. As more pertinent details related to the structure are determined, they become relevant 
additions to the model. 
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Beginning with the Hydraulics and Hydrologic Report submission and the Type, Size and Location Report 
submission, maintaining the parametric nature of model elements as much as possible is recommended 
throughout the physical model development as updates and changes are to be expected through the design 
process. Therefore, elements should maintain their Base status regardless of the limitations and lack of 
detail/information that can be provided. 
  
Certain geometric and design parameters may require manual editing and manipulation of elements causing them 
to lose parametric properties. This approach should be avoided throughout model development when possible. As 
the structural design progresses and more detail is added to the physical model, it may be necessary to make 
these edits, and for model elements to move to a Refined status in later submissions, including the Final Structure 
Submissions. The goal is to reduce and eliminate the need for this approach as the software progresses and is 
updated, allowing more elements and customization to be modeled within the OBM tools. 

3.5.1 Hydraulics and Hydrologic Report (H&H Report) 

The H&H Report details the hydraulic performance of the proposed structure. The analysis is conducted in other 
software outside of the OpenBridge Modeler software, but the proposed structure layout, span lengths, and 
vertical clearances are needed for the analysis. Though most information is approximate at this stage in design, it 
is important to provide key pieces of information such as the hydraulic opening, both in terms of substructure 
locations and low-chord elevations for the hydraulic analysis. The initial creation of the Base Model will need to 
occur, and the following model elements are required: 
  

¶ Bridge  
¶ SupportLine Locations 
¶ Deck 
¶ Beam Layout 
¶ Beams 
¶ Abutments 
¶ Piers (as necessary) 
¶ All necessary custom attributes for modeled bridge elements required for the hydraulic analysis per 

PennDOT Digital Delivery Standards 

¶ Any additional and supplemental model elements required in order to address DM-4 Part A: Policies and 
Procedures, Section 1.9.2 

  
At this stage in the model development, it is advised that all the elements added to the model are created with the 
custom PennDOT templates delivered with the workspace without specific modifications, which may affect the 
parametric functionality for future model updates (keep ñBaseò model elements). Annotated 2D drawing models, 
saved views, and/or custom attributes may be required at this stage to convey the key information. 

3.5.2 Type, Size and Location Report (TS&L Report) 

The TS&L Report is the first bridge structure specific submission in the design process. A sufficiently thorough 
analysis of structure types is required to determine the proposed structure concept. In accordance with DM-4 
Chapter 1.9.3, preliminary cost comparisons are to be generated to further support the selected structure type. 
  
The list of required Model Elements for the TS&L submission is the same as the H&H Report (Section 3.3.1) with 
the following additions: 
   

¶ Superelevation (as necessary) 
¶ Barriers 
¶ Diaphragms 
¶ Stiffener and cross-frames (for a steel superstructure) 
¶ Excavation 
¶ Approach slabs 
¶ All necessary custom attributes for modeled bridge elements required for the TS&L per PennDOT Digital 



Chapter 3  Workflow Methodology 

 

3-20 

Delivery Standards 

¶ Any additional and supplemental model elements required in order to address DM-4 Part A: Policies and 
Procedures, Section 1.9.3 

  
Unlike the H&H report, project-specific modifications to templates and objects that are required for superstructure 
elements should be made at this time. However, model elements should remain ñBaseò wherever possible for 
future changes and updates. 
  
Quantity reports are to be generated from the bridge model as part of the preliminary cost comparison. Because 
the TS&L cost comparison typically compares two or more structure concepts, all considered structure concepts 
must have a physical bridge model generated in OBM. In this way, comparable quantity reports can be generated 
and compared.  
  
Plan requirements for the TS&L submission can be found in DM-4 Chapter 1.9.3.3. Annotated 2D drawing 
models, saved views, and/or custom attributes should be generated in the bridge model file for the proposed 
structure type. 

3.5.3 Foundation Submission 

The Foundation Submission requires a more detailed Level of Design of the bridge structure, specifically of the 
substructure units (footing dimensions, pile layouts, stepped footing locations, etc.). At this stage in the model 
development, custom templates for abutments and piers should be present in the physical model, as required. 
Model Elements should be revised to reflect the final footing elevations, pile tip elevations, drilled shaft length, and 
length of socket into bedrock, as applicable per the project requirements. Select annotated 2D drawing models, 
saved views, and/or custom attributes should be generated in the bridge model file to convey the required 
information for the foundation design and documentation. 

3.5.4 Final Review of Plans 

The Final Review of Plans submission will require the complete Refined Model which has been built upon all 
previous model elements from past submissions. The following additional Model Elements are required for the 
Final Review of Plans: 
  

¶ Bearings 
¶ Reinforcement 
¶ All necessary custom attributes for the modeled bridge elements per PennDOT Digital Delivery Standards 
¶ All necessary 2D details not explicitly modeled in the physical 3D model 
¶ Any additional and supplemental model elements required in order to address DM-4 Part A: Policies and 

Procedures, Section 1.9.5 
  
Saved views will be required for ease in model viewing, including referenced information from other disciplines 
(roadway, drainage, etc.). In addition to the saved views for the Refined Model, 2D drawing models shall be 
generated, which includes 2D details for bridge items not explicitly modeled in the physical 3D model. The 2D 
drawing models shall also include annotated sections of the relevant portions of the bridge structure, which are 
required for contractor use during bridge construction. 

3.5.5 Final Plans 

After receiving any comments from the Final Review of Plans submission, the model shall be updated and/or 
corrected accordingly. All comments must be addressed before the Final Plans will be approved. Ownership of 
the Final Bridge Model will be assigned at this time. The exact format for Responsibility, as defined in DM-4 
Chapter 1.9.6, is currently To Be Determined. This section will be updated accordingly to correspond with DM-4. 
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3.5.6 Plans, Specifications & Estimate (PS&E) 

The PS&E submission is the final model submission during the design phase. The bridge model will be included 
with the 3D roadway model and information, and other discipline files required for the project, as deliverables for 
the projectôs advertisement. 

3.5.7 Additional Project Submissions  

Throughout the life of the bridge design project, there are several other submissions that require varying levels of 
structural detail. Those submissions include, but are not limited to, Line & Grade, Erosion and Sediment Pollution 
Control, Safety Review, and Design Field View submissions. 
  
Line & Grade ï Line & Grade plans are typically an early submission in a projectôs life cycle, as such, the required 
detail level of the bridge model will be at a minimum. Those model elements include the following: 
  

¶ Bridge  
¶ SupportLine Locations 
¶ Deck 

  
Erosion & Sediment Pollution Control ï E&S details typically require an accurate determination of the location of 
bridge elements, most notably, substructure units. For E&S submissions, the Base Model will provide the 
necessary amount of information for project impact limits and the number and type of BMPs required. However, a 
completed Base Model is not required, as long as the following Model Elements are provided: 
  

¶ Bridge  
¶ SupportLine Locations 
¶ Deck 
¶ Abutments 
¶ Piers 
¶ Excavation limits (temporary and permanent) 
¶ Approach Slabs 
¶ Temporary roads and causeways 

  
Safety Review ï The Safety Review is a major review point during a projectôs life cycle. Identifying hazards and 
potential safety issues caused by the project requires an appropriate Level of Detail and confidence in the 
structures detailing. The TS&L model should provide sufficient development for this review and allow for any 
issues or concerns to be identified by the Safety Review Committee. 
  
Design Field View ï The DFV submission is typically the final project submission during the Preliminary Design 
Phase of a bridge design project (although TS&L submission may occur after DFV depending on the project 
schedule). It is important to coordinate structure issues with the rest of the project submissions to generate a 
complete design concept. A more accurate cost estimate is needed at this stage, and if Refined Model 
substructure element details are required to provide this, they should be included in the model at this time. 

3.6 INCORPORATING CIVIL AND OTHER DISCIPLINE DATA 

When developing the physical 3D bridge model, resources from other models and disciplines will be required. The 
two most important resources are the 3D roadway geometry and the Existing/Proposed Terrain Models. In the 
OpenBridge Modeler workspace, each of these resources should be provided as DGN files that can be 
referenced into the bridge model. 
 
The Existing Terrain Model can be generated from standalone traditional topographic survey and/or LIDAR survey 
data. The terrain model will be crucial for determining the proposed vertical profile during the roadway alignment 
development, and it will be required later during the structure modelôs development to determine excavation 
quantities and limits. 
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Figure 3.6-1 Example Terrain Model Data  

 
The 3D roadway geometry file will need to include a horizontal alignment and a vertical profile. This is important 
since the Bridge Element will be associated with this alignment and the deck PG will coincide with the vertical 
profile. 
 

 

Figure 3.6-2  Example Horizontal Geometry Data 
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Figure 3.6-3  Example Vertical Profile Data 

 
Roadway corridor models, as separate DGN files, may also be referenced into the bridge model. The corridor 
model can help determine the required deck and lane widths as well superelevation details (if a superelevation is 
present). The corridor model will also provide proposed roadway embankment limits, which are critical for 
determining wing location, length, and height. 
 

 

Figure 3.6-4 Example Corridor Model Data 

 
Future civil data that may be incorporated into the bridge model to aid in design includes, but is not limited to, 
drainage models and details, ITS, and utility models. 
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 GETTING STARTED 

4.1 SOFTWARE AND WORKSPACE INSTALLATION 

Obtain and install the Bentley software per the organizationôs IT department and per the developerôs instructions. 
 
The PennDOT OBM workspace is delivered in the same installation as the ORD workspace. Users can find the 
PennDOT Connect Edition Workspace content along with instructions on the PennDOT CADD Resources 
Website:  
 
https://www.penndot.gov/ProjectAndPrograms/RoadDesignEnvironment/RoadDesign/Pages/CADD-
Resources.aspx. 
 
This includes workspace instructions for local installation and a network configuration. ProjectWise specific 
installation instructions will be available in the future. 

4.2 STARTING A NEW PROJECT   

As mentioned previously, there are several options for how to start a model-centric process. This manual will 
focus on the OBD workflow in which an .obdx file must be created before creating an OBM file for modeling. 
However, the user can create a standalone OBM file without first accessing the OBD. These files will still have all 
the functionality within OBM but will not have some of the interoperability options such as the BIM workflow with 
the LEAP products, visualization with LumenRT, and others. If the desired workflow is to use only the OBM 
software and not use the LEAP analysis products, users can skip to Step # 5 below. 
 
Below are the steps to starting a Model-centric workflow project in a ProjectWise environment. If not using 
ProjectWise, the steps are very similar, and differences are indicated in the descriptions below. 
 
1. Open OBD and select the ñProjectWiseò command button. Select your desired Datasource and login. 

Typically, the Single Sign-on option is used, but the alternative User Name and Password option is included in 
the screenshots below as well. 

 

 

Figure 4.2-1  Selecting ProjectWise Command Button 

                OR            

Figure 4.2-2  Login Using the Windows Single Sign-on or User Name and Password  

https://www.penndot.gov/ProjectAndPrograms/RoadDesignEnvironment/RoadDesign/Pages/CADD-Resources.aspx
https://www.penndot.gov/ProjectAndPrograms/RoadDesignEnvironment/RoadDesign/Pages/CADD-Resources.aspx
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2. Left click on the ñNew Fileò and navigate to the desired location to save the file and add the specific file name 

and description. Then left click on ñSaveò to save the file. 
 

 

Figure 4.2-3  Saving New File 

 
3. Select the ñStandaloneò File Groups option and left click on the Add Standalone Group command. Add your 

group name and select ñOK.ò 
 

 

Figure 4.2-4  Creating Standalone Group 

 
4. Selecting the newly added group, left click on the OpenBridge Modeler icon to open OBM. 
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Figure 4.2-5  Selecting and Launching the OBM Application 

 
5. Sign into the ProjectWise Datasource again (if prompted) and left click on New File command on the OBM 

home screen. 
 
6. In the ñNewò dialog box, select the correct folder to save the OBM file in (typically the same folder as the OBD 

file), add the document information (file name, description), and Then access the ñSource Fileò by left clicking 
on ñSeedéò and navigate to the PennDOT workspace configuration setup location (either in PW, local, or on 
a network drive) under éOrganization Civil / Bridge Design / OpenBridge Modeler / Seed and select the 
appropriate seed file based on whether your project is using the North or South State Plane Coordinates. 
Make sure the ñApplicationò selected is ñOpenBridge Modeler.ò Then left click on ñOpen.ò If the seed file is not 
visible within the dialog box, change the ñApplicationò to ñAll Applicationsò and check for the correct seed file. 

 

 

Figure 4.2-6  Setting Up New Design File 
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7. The user can then select ñOKò in the ñNewò Dialogue box to launch the new OBM file, which is ready to use. 

The user may get a prompt that the software needs to be restarted for the new configuration. If so, click ñOK.ò 
The OBD file now shows the name and a preview of the OBM file. It may require checking the file back in 
ProjectWise to see this preview for the first time. 

 

 

Figure 4.2-7 Preview of OBM File in OBD 

 
The following sections provide additional helpful tools and techniques for viewing and using this software. It is 
recommended the user walk through these sections before using the software for the first time. If the user is 
experienced, proceed to Chapter 5 but note these sections for future reference. 

4.3 TOOLS FOR INPUT 

Tools used to input and generate a new bridge model are located under the OpenBridge Modeler workflow. 
Select the OpenBridge Modeler workflow from the Workflow drop down menu located in the upper left-hand 
corner of the screen. Through this workflow, all the tools needed to generate a Base bridge model can be found in 
the panels within the tabs.  
 
Below are screenshots of the general ribbon terminology with markups, as well as the Workflow dropdown menu 
and the Home tab. 
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Figure 4.3-1  OBM Ribbon Toolbar Terminology 

 

 

Figure 4.3-2  Workflow Dropdown Menu 

 

 

Figure 4.3-3  OpenBridge Modeler Workflow ï Home Ribbon 

4.4 FILE SETTINGS 

File Settings are set and replicated through the seed files and other workspace elements. Typically, the users will 

not need to modify these as part of the set-up process, and the default settings in the seed file will be sufficient. 

However, there are certain aspects of the Settings that the user may want to change in certain circumstances. 

Following are several sections explaining some of these situations. 

First, in order to access the File Settings, the user can navigate to the File > Settings > File > Design File 

Settings. 
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Figure 4.4-1 Design File Settings Location 

4.4.1 Working Units 

In OpenBridge Modeler, it is essential to set the Working Units at the start of the project, and the default (and 
recommended) Accuracy is set to 8 decimal places. This does not mean the user has to input 8 decimal places or 
presume that the accuracy of the input values will ever reach that level. However, it was determined that the 
software will report some erroneous values in trailing decimal places if this accuracy is not specified when placing 
the model elements.  
 

 

Figure 4.4-2 Working Units - Design File Settings Dialog 

 
Working Units Format can be adjusted from Major Units (MU) to Major Units: Sub Units (MU:SU) and back 
again, at any time, affecting only the units when using the Measure tool. Sometimes it is necessary to switch 
between feet and inches and decimal feet to assist in certain tasks while using OBM. While Dimension Styles 
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are set up for feet and inches, Working Units are a different entity and can be set up as only decimal feet without 
changing dimensions. 

4.4.2 Position Mapping 

To set up Task shortcuts similar to MicroStation v8i, the user must set up Position Mapping. Navigate to the 
Preferences Dialog box by first selecting File > Settings > User > Preferences. 
 

 

Figure 4.4-3 Settings > User > Preferences  

 
After selecting Preferences, select Position Mapping in the left Category Panel. Enable Position Mapping by 
checking the box next to Use Position Mapping. Populate the settings in the dialog box as seen below: 
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Figure 4.4-4 Working Units - Design File Settings Dialog 

 
The Task Navigation user interface needs to be activated in order for the Position Mapping to work. Enable the 
Task Navigation user interface by selecting it from the File > Settings > User > Preference menu. 
 

 

Figure 4.4-5 Settings > User > Preferences  
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Figure 4.4-6 Task Navigation Bar  

4.5 VIEW CONTROLS 

4.5.1 Optional View Windows  

The user can customize the view windows in the modeling workspace to aid in the modeling of the structure. 
Additional view windows can be especially helpful when solids modeling and allow the user to view multiple 
perspectives (3D Rotate View) of the structure at one time. Up to 8 view windows can be open at one time with 
different views and display styles. and perspective in perspectives. The current perspective of each window can 
be seen in the upper left-hand corner of the view window. Placing view windows in a separate application window 
will be covered in Section 4.5.2.1: Open Multiple OpenBridge Modeler Application Windows.  
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Figure 4.5-1 View Windows in OBM 

 

 

Figure 4.5-2  Current View Perspective 
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4.5.2 Application View Settings 

The Application View Settings consist of how tabs, panels, and the overall window configuration are displayed. 
Most of these view settings can be adjusted in the View tab.  
 

 

Figure 4.5-3 Application View Settings 

4.5.2.1 Open Multiple OpenBridge Modeler Application Windows 

The user can open multiple application windows simultaneously, if desired. This should only be done if the user 
has at least 2 monitors, as the overlapping of the active window makes the secondary window useless. Having a 
window on separate monitors in a 3D program like OBM is extremely beneficial since the default design model 
can be created and modified in one window with the illustrated 3D model open on another screen, so the user can 
see the updates in real-time. Another benefit of having 2 windows open on separate monitors is modifying text 
and dimensions in a drawing model while observing the changes being made in the sheet model. This helps avoid 
placing text or dimensions outside of the sheet border. 
 
To enable the Open Multiple Application Windows option, the user must navigate to the Preferences Dialog 
box by first selecting File > Settings > User > Preferences. 
 

 

Figure 4.5-4 Settings > User > Preferences  

 
When the dialog opens, the user will see a Category list on the left side of the menu. The Open Multiple 
Application Windows option is located under the Operation Category. The user can now check the box next to 
the option and select the number of windows to open simultaneously. After making this change, the application 
needs to be restarted for the changes to take effect. 
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Figure 4.5-5 User Preferences Dialog 

 
When multiple application windows are open, you cannot drag and drop Views to other windows. You must left 
click the top left corner of the View Window and select Change Screen. 
 

 

Figure 4.5-6 Change Screen 

Note: Generally, the number of windows should not exceed the number of monitors the user has available 
for the program.  

 

4.5.2.2 Minimize/Expand Ribbon 

The user can customize the Tabs and Panels and how they function. If the user wishes to minimize the ribbon, a 
simple double-click on the Tab name, or selecting the Minimize Ribbon tool, will collapse it. Positioning the 
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cursor over the Tab name will expand it to temporarily reveal the Tab. If the user wishes to permanently expand 
the Tab, double-clicking the Tab name, or selecting the Expand Ribbon tool, will permanently expand it until 
the previous methods are used to minimize it again. 
 

 

Figure 4.5-7 Minimize Ribbon Tool 

 

 

Figure 4.5-8 Expand Ribbon Tool 

4.5.2.3 Customize Ribbon 

The Ribbon can be customized at the userôs discretion to add or remove panels and/or tools. This can be done in 
any tab and in any workflow. Simply right click the ribbon in a blank area and select Customize Ribbon. 
 

 

Figure 4.5-9  Customize Ribbon 

 
The user can add or remove tools or make any adjustments to the current tool arrangement as desired. Simply 
select a tool and the preferred destination and click Add or Remove. 
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Figure 4.5-10 Customize Ribbon Dialog 

4.5.3 View Settings 

The available options in the View Settings change slightly when switching between 2D and 3D models, but the 
settings discussed in this section are available in both 2D and 3D model views. Any differences between 2D and 
3D tool settings are identified below. 
 

 

Figure 4.5-11 Window View Settings 

 
1. View Attributes ï Toggle display settings in the current View, such as Dimensions, Grid, or Level 

Overrides. 

 

Figure 4.5-12 View Attributes Dialog 

 
2. Display Style List ï Adjust display styles of the model, such as Wireframe, Illustrative, or Transparent. 

The user will have to left click inside the desired window when changing the Display Style. Display styles 
can be modified to display specific features, such as Render Mode, Overrides, and Edge Settings.  
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Figure 4.5-13 Display Styles Dialog 

 
3. 2D Rotate View (if in 2D file) ï View can be oriented by using any of three methods 

 
Dynamic: Manual view rotation along X-Y plane 
2 Points: View set by selecting 2 consecutive points along the desired X plane 
Unrotated: Sets view in True North perspective 
 

 

Figure 4.5-14 2D Rotate Settings 

 
4. 3D Rotate View (if in 3D file) ï Choose from preset view perspectives such as Top, Front, or Isometric, or 

Rotate the view manually. Focus origin can be dragged and dropped to a specific point, or snapped to an 
object, and the view will maintain focus on the origin while rotating. 

 

Figure 4.5-15 3D Rotate Settings 
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5. View Previous ï Returns view to previous setting or perspective 
6. View Next ï Returns view to next setting or perspective, if the View Previous tool was selected 
7. Copy View ï Copies view settings from active view to apply to another view 

4.5.4 Displaysets 

Displaysets allow the user to isolate model elements based on active selections. A Displayset may be quickly 
modified or reset as needed and they can be created from the Tools Palette of the View Tab. 
 

 

Figure 4.5-16 Displayset Controls 

 
The User can select model elements and isolate them using the Displayset Set command. The Displayset Set 
tool can also be found by right-clicking in the model window and selecting the command from the context 
sensitive menu. 
 

 

Figure 4.5-17 Displayset Set Tool 



Chapter 4  Getting Started 

 

4-17 

 

Figure 4.5-18 Displayset Set Tool (right-click menu) 

Model elements may be removed from a Displayset using the Displayset Remove tool. Start by selecting the 
desired element to be removed, and then select the Displayset Remove tool from the toolbar. 
 

 

Figure 4.5-19 Displayset Remove Tool 

The Displayset Clear tool can be used to remove the active displayset and display all model elements again. 
Select the tool from the tool bar or the right-click context sensitive menu as before. 
 

 

Figure 4.5-20 Displayset Clear Tool 

 

Figure 4.5-21 Displayset Clear Tool (right-click menu) 
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4.5.4.1 View Attributes 

Displaysets can be enabled/disabled in the View Attributes dropdown menu of any active View window. 
 

 

Figure 4.5-22 Reference View Settings 

Note: Any View window that has Displaysets enabled will show [Displayset] in the window header as can 
be seen in figure above. 

4.5.5 Reference View Settings 

Reference View Settings can be controlled per individual reference and per view. If the same model is open in 
multiple view windows, the individual reference view settings in each view window can be controlled separately 
through the Reference Manager in the active view window. Settings such as Level Display are controlled 
through the Level Display tool in the active view window. 
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Figure 4.5-23 Reference View Settings 

4.5.5.1 Live Nesting 

Live Nesting controls the display of references within references. Live nesting settings are found within the 
reference manager. A nesting depth is selected per reference to control the depth of references within references, 
visible in the current view. If Live Nesting is turned off, only the elements drawn in the active view of the model 
referenced are visible. 
 

 

Figure 4.5-24  Attach Reference Dialog 

 
Example: A Professional Engineer seal is referenced into a border file for a project. The border file itself includes 
all the border linework and text for the project. If that border file is referenced into an OBM file with the Nested 
Attachments setting set to No Nesting or set to Live Nesting but Nesting Depth set to 0, only the elements created 
in the border file will display. The PE seal will not be visible with the current settings. The border reference Nested 
Attachments setting must be set to Live Nesting with a minimum Nesting Depth of 1. 
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4.5.5.2 Update Sequence 

The Update Sequence setting is a tool to organize references in a specific order in a 2D model to display on top 
of other references. Update Sequence settings are found within the reference manager. A common use of this 
tool is to adjust the order of references to display behind the text or objects in the active design file. 
 

 

Figure 4.5-25 Update Sequence Location 

 
The Update Sequence list is arranged from back to front, with the reference located behind all other references 
at the top of the list. As described above, if the text and elements in the Active Design File are to be at the front or 
on top of all other references, the model denoted Active Design File should be at the bottom of the list. 
 

 

Figure 4.5-26 Update Sequence Dialog 

4.5.5.3 Global/View Level Display 

Level Display is used to toggle on or off specific levels in the active view or globally (throughout the file). Levels 
can be controlled in the active model, or the references and nested attachments can be referenced in the active 
model. 
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Figure 4.5-27 Level Display Dialog 

 
View Display: All levels in the active model, references, and all nested attachments can be toggled on or off in 
each view. Reference display can also be achieved here by right clicking the reference or nested attachment and 
checking or unchecking Display in the menu. References that are greyed out in the list are currently not displayed 
in the view. 
 
Global Display: All levels in the active model and references can be toggled on or off globally. Nested 
attachment levels cannot be toggled on or off globally if the nested attachments are from files other than the 
active OBM file. 

4.5.5.4 Presentation 

The Reference Presentation tool is a powerful tool when individual reference display settings need to be adjusted. 
The Presentation tool is a combination of the standard View Attributes tool and the Display Styles tool, with 
options that vary depending on model type and the active reference selected in the Reference Manager. 
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Figure 4.5-28 Update Sequence Location 

 
In a 2D Drawing Model Reference, the Presentation options are very similar to the options available in the 2D 
View Attributes and Display Styles. Settings can be updated from a Saved View or pushed to a Saved View. If the 
View Attributes options are greyed out, ensure the Use View Flags box is checked. The Reference Display Style 
includes a Display Style exclusive to the Reference called From Parent. This Display style adopts whatever 
display style is active in the model being referenced, but the view attributes are still editable if the Use View Flags 
box is checked. 
 

 

Figure 4.5-29 2D Drawing Model Reference Presentation Dialog 

 
When a Plan Callout, Elevation Callout, or Section Callout creates a view that is referenced into a drawing model, 
more options become available within the Reference Presentation dialog in the drawing model to adjust the 
display settings of these views. The user will notice an additional section for the Clip Volume Settings, including 
view settings for Forward, Back, Cut, and Outside. Each of these settings has a correlating Display Style that 
can be toggled on or off and is fully adjustable. 
 


















































































































































































































































































































































































































































