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OpenBrIM Platform provide medium- and long-term asset management and engineering-hour efficiency with 

reusable parametric library components and parametric workflows that are designed per user and/or their 

customer processes. It dramatically decreases time-consuming tasks with the power of parametric automations, 

which leads to a quick design turnaround, reduced NRE, cycle time, and time-to-market resiliency. Moreover, the 

parametric library concept enables a strong asset management where the model can be recalled rather than 

remodeled, allowing engineers to pass the design intelligence onto other engineers and stakeholders throughout 

the bridge lifecycle. 
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PARAMETRIC
OPENBRIM TEMPLATE:
PRECAST I GIRDER BRIDGE

SUSPENSION BRIDGE

INCREMENTALLY 
LAUNCHED BRIDGE

AND MORE

CABLE STAYED BRIDGE

SPLICED GIRDER BRIDGE

TRUSS BRIDGE

CONCRETE BOX 
GIRDER BRIDGE

STEEL TUB GIRDER BRIDGE

STEEL I GIRDER BRIDGE
PRECAST I GIRDER

CONCRETE BRIDGE

CONCRETE U GIRDER BRIDGE

SEGMENTAL BRIDGE

At OpenBrIM, our library receives daily updates to meet the diverse needs of bridge engineers. We tailor it to 
various bridge types, specification checks, and state-specific requirements. Our specialized library 
components are designed for each bridge type, streamlining engineering tasks such as 3D modeling, 
analytical modeling, staged construction analysis, AASHTO-compliant design, and CAD deliverable 
production. Our comprehensive workflows cover a wide range, accommodating both steel bridges like Steel I 
Girder and Steel Tub Girder, as well as concrete bridges, including Precast I Girder, Concrete U Girder, Concrete 
Box Girder, and Segmental Bridge. Furthermore, our system seamlessly integrates multiple workflows for 
projects involving more than one bridge type.

This brochure is dedicated to showcasing our library components tailored specifically for Precast I Girder 
bridges.

PARAMETRIC WORKFLOW

PARAMETRIC OPENBRIM
TEMPLATES 
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OpenBrIM fully supports the State Plane Coordinate 
System (SPCS), ensuring the accurate positioning of 
bridges and their alignment with precise geospatial data 
for each project. It also allows for the  visualization of 3D 
bridges with map tiles as a background. Furthermore, 
users are empowered to directly import digital terrain 
models from LandXML files. This functionality enhances 
vertical clearance checks and computations related to 
earthwork cut and fil.

PARAMETRIC WORKFLOW

01

OpenBrIM offers two clear-cut approaches for defining alignment data. The initial  
method is accessible through an intuitive editor, as showcased in the screenshot, 
enabling users to precisely specify horizontal and vertical alignment data, along with 
cross slopes. The alternative method provides the convenience of importing land XML 
files, which can be effortlessly exported from a range of different software packages.

02

DEFINE ALIGNMENT / IMPORT ALIGNMENT 

ASSIGN SPCS / IMPORT DIGITAL TERRAIN MODEL
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PARAMETRIC WORKFLOW

EXPERIENCE THE POWER OF GENERATIVE OBJECT HUB

After defining the alignment, workflows begin with the definition of bridges and  the 
assignment of alignments. Subsequently, support lines, insertion points, and  girder layout 
sections can be utilized to define the framing plan of the superstructure.

The OpenBrIM platform provides an intuitive and flexible approach to parametric modeling. It allows 
you to define your own parameters to control your model and use them to input your project data into 
the spreadsheets – much like entering formulas in Excel. As you change these parameters, your 
project (e.g., geometry, properties, loading) changes. Parameters can depend on other parameters, 
while repetition and guarding data rows are also possible. OpenBrlM is making even the most complex 
parametric studies a breeze to set up.

Once the alignment is defined, users can harness the power of generative object hub library 
components to rapidly generate bridges with minimal input requirements, completing the process
in a matter of seconds. For instance, by simply specifying the number of spans and girders, as well as 
the girder section, the bridge superstructure can be automatically generated. Users can then navigate 
to the corresponding spreadsheets to fine-tune the parameters, such as adjusting span lengths by 
modifying support line stations, which can be easily accomplished. Users can choose to develop their 
own generative object hub library components, enabling them to generate bridges with their 
customized parameters.

PARAMETRIC MODELING

03

DEFINE FRAMING PLAN

INSTANTLY CREATE BRIDGES AND
PERFORM SPEC CHECKS IN SECONDS!
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In OpenBrIM, rebars can be defined in the same way as tendons using the section editor. Additionally, 
there is an option to define rebars parametrically using the Precast Girder Spreadsheet.

07 DEFINE REBARS

0604
DEFINE GIRDER SECTION

As seen in the screenshot, beam elements are 
used for precast i girder and diaphragm 
modeling, while shell elements are employed 
for the deck.

Parametric methods simplify the 
definition of internal cross frames,
internal and external diaphragms, and 
lateral bracing, with the superstructure 
mesh automatically updating based on 
their respective positions. 

To define a Precast I Girder, users 
need a girder section. The 
OpenBrIM Platform offers an 
extensive database of PIG Girder 
sections, including all AASHTO 
sections and state-specific 
sections. Thanks to its library 
approach and parametric 
capabilities, users can easily create 
new sections or modify existing 
ones.

Tendons can be introduced through the 
section editor. In OpenBrIM, tendon definitions 
are parametric, just like any other component. 
Users can enter geometric parameters such as 
'Reference Edge,' 'Distance,' and 'Spacing' to 
define tendons. Additionally, OpenBrIM 
supports freeform parametric definitions 
through its CADD drawing capabilities, 
ensuring that even the most complex sections 
can be detailed in the OpenBrIM Section 
Editor.

OpenBrIM supports both straight and harped 
tendon layouts. To define a harped tendon layout, 
users need to specify two sections: one for the 
girder ends and one for the mid-span of the 
girder, and provide the harped region. OpenBrIM 
automatically generates a 3D representation of 
the tendon layout.

OpenBrIM offers various 3D visualization utilities, 
such as isolating, hiding, and changing the 
opacity of objects. These tools empower users to 
easily validate their 2D designs.

05
DEFINE BRACING 

PARAMETRIC WORKFLOW

DEFINE TENDONS



The OpenBrIM Platform utilizes nonlinear finite element analysis to model soil-structure interaction, 
employing the p-y and t-z curve methods. Within OpenBrIM.FEA, the bridge’s stiffness is calculated at 
each iteration based on the resolved displacements. Internally, p-y and t-z curves are generated 
according to established recommendations in the literature. Users have the option to select from 
various types of soils or specify custom curves. Analyses are performed for both axially and laterally 
loaded piles, as well as grouped piles, integrated with the entire bridge structure, thereby eliminating 
the need to transfer data between different software packages.

10
DEFINE SOIL /

SOIL STRUCTURE INTERACTION
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One of the benefits of using OpenBrIM 
is the ability to conduct finite element 
analysis and code checks for both 
superstructure and substructure within 
the same model. There’s no need to 
separately transfer superstructure 
bearing forces to your substructure 
model.

Users can effortlessly define straddle
bents, multi-column piers, hammerhead 
piers, and more parametrically. The 
software also supports the creation of 
arbitrary sections through the section 
editor, with circular, parabolic, and linear 

09
DEFINE SUBSTRUCTURE 

Users can define the deck by entering distances from PGL to the left edge and PGL to the 
right edge. Parabolic and linear variations are both supported.

Barriers can be effortlessly imported from the barrier library, followed by the input of their 
transverse locations along the PGL. Barriers can be automatically included in the analysis, 
whether their stiffness is considered or if they are simply applied as loads. Wind loads are 
automatically determined based on their geometry.

Reinforcements of the deck defined parametrically and then utilized for quantity takeoff and 
specification checking purposes.

The roadway definition is employed for conducting live load analysis based on influence 
surfaces.

DEFINE ROADWAY / BARRIERS
08

PARAMETRIC WORKFLOW
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OpenBrIM enables users to conduct time-dependent staged construction analysis. In 
cases where caps include tendons, users can parametrically model them, stress them, and 
utilize OpenBrIM.FEA to calculate both short-term and long-term losses, accounting for 
factors such as creep, shrinkage, elastic shortening, and relaxation.

11

STAGED CONSTRUCTION ANALYSIS:
TENDON STRESSING

STAGED CONSTRUCTION ANALYSIS:
SUBSTRUCTURE CONSTRUCTION

12

PARAMETRIC WORKFLOW

DEFINE SOIL /
SOIL STRUCTURE INTERACTION
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PARAMETRIC WORKFLOW

14

OpenBrIM streamlines the process of generating deck casting scenarios by collecting only longitudinal 
station and stage information from you. Whether you’re embarking on a rehabilitation project or require a 
multi-step transverse deck pour, OpenBrIM easily adapts by collecting the transverse offset to the PGL. 
Initially, deck loads are applied to the girders in one stage, followed by the deck gaining stiffness in 
another stage. Additionally, OpenBrIM automatically updates the superstructure mesh based on your 
user-defined deck pouring station inputs. You can effortlessly compare and analyze different deck casting 
scenarios within a single project, giving you control over your construction planning.

STAGED CONSTRUCTION ANALYSIS:
DECK CASTING

Users can select the girders and diaphragms they want to construct for each stage. Different construction 
scenarios can be modeled within the same project. Subsequently, users can utilize the AASHTO wind load library 
component to generate wind loads from various directions after each construction stage, thus enabling 
constructability assessment.

13

STAGED CONSTRUCTION ANALYSIS:
GIRDER ERECTION 
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PARAMETRIC WORKFLOW

Upon receiving roadway dimensions 
from the user, OpenBrIM seamlessly 
manages lane placement in the 
transverse direction for influence 
surface-based live load analysis. In a 
50-foot roadway, for instance, it can 
accommodate 4, 3, 2, or 1 lane(s), with 
multiple presence factors of 1.2, 1, 
0.85, and 0.65. OpenBrIM rapidly 
explores these alternatives, shifting 
lanes by one foot in the transverse 
direction and assessing billions of 
potential configurations within 
seconds, thanks to its efficient, 
multi-threaded GPU-based 
architecture.

TRANSVERSE LANE / VEHICLE PLACEMENT

During an influence surface-based live load analysis, the stiffness matrix and active elements are 
captured at the selected stage. Subsequently, a unit load is applied to the roadway surface. The 
analysis then determines the influence surface coefficients, which are used to assess the maximum 
load effect on the structure. Additionally, the effects of braking and centrifugal forces on the structure 
can be computed based on influence coefficients in both longitudinal and transverse directions. For 
centrifugal loads, the user only needs to input the highway design speed and centrifugal force factor. 
OpenBrIM automatically aligns and positions the influence coefficients correctly based on the 
alignment.

16

INFLUENCE SURFACE BASED LIVE LOAD ANALYSIS

This essential component is designed to calculate wind pressures for each structural element and apply 
loads in various directions in accordance with AASHTO 3.8.1.2 guidelines. It achieves this by collecting 
critical input parameters, including structural height from the ground line, gust effect factor, drag 
coefficient, surface roughness, and the design wind speed for the Strength 3 limit state.

This versatile tool addresses nine cases (-60, -45, -30, -15, 0, 15, 30, 45, and 60 degrees) for both 
right-to-left and left-to-right wind directions, totaling 18 cases. Automatically generated envelopes cover 
Strength III, Strength V, Service I, and Service IV limit states for each of these 18 scenarios. Additionally, 
the component efficiently determines the center of gravity for the girder, deck, and barrier while 
accurately applying both forces and moments.

Any changes affecting geometry, such as alterations to web depth, alignment, barrier modifications,
or substructure adjustments, trigger the automatic generation of wind loads without the need for 
additional user input.

The resulting nodal loads are computed by translating the wind pressure values based on their respective 
tributary areas, while considering different angles of attack.

15
GPU ACCELERATED WIND LOAD

WIND LOAD REPORT

30º WIND ATTACK ANGLE

60º WIND ATTACK ANGLE
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PARAMETRIC WORKFLOW

2. DECK REMOVAL 

3. GIRDER REMOVAL 

ADDITIONAL STAGED CONSTRUCTION ANALYSIS
CAPABILITIES FOR REHABILITATION PROJECTS:

17

3. GIRDER REMOVAL

1. BARRIER REMOVAL 

2. DECK REMOVAL

4. PIER CUT

If your bridge is in a seismic zone, OpenBrIM’s RSA and Pushover analysis can meet your needs.
A full bridge model is used to compute displacement demand through response-spectrum 
analysis. After calculating displacement demand with RSA in staged construction analysis,
which captures stiffness and mass at the selected stage, moment curvature analysis for pier 
sections is performed using transverse and longitudinal reinforcement data. Hinge locations
are then computed automatically, followed by pushover analysis to determine the capacity.

SEISMIC ANALYSIS

EIGENVALUE / RSA ANALYSIS
18
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PARAMETRIC WORKFLOW

CONFINED CONCRETE STRESS-STRAIN CURVE

STEEL STRESS-STRAIN CURVE

UNCONFINED CONCRETE STRESS-STRAIN CURVE

Utilizing the Full Eigenvalue or Ritz Method (LWYD, QSRV), engineers can perform  
comprehensive modal analysis to determine natural frequencies and mode shapes with high 
precision. Coupled with our Response Spectra feature (CQC, SRSS), users can seamlessly conduct 
seismic analysis and compute seismic demands prior to pushover analysis.

Using our parametric moment curvature report, engineers can efficiently enter 
section dimensions for oblong, circular, and rectangular sections, confined zone 
information, longitudinal rebars, and transverse reinforcement. Based on this input 
and following the Mander stress-strain curve for confined and unconfined concrete, 
OpenBrIM computes the confined concrete compressive strength and the 
concretecrushing strain limit. With the generated stress-strain curves for both
concrete and rebar, moment curvature analysis is 
performed. Idealized curves, based on the "area under 
and below the curve will equal" logic, are then created 
for different axial forces. These curves are 
subsequently assigned to hinge locations for nonlinear 
pushover analysis in staged construction analysis.

MOMENT CURVATURE19
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PARAMETRIC WORKFLOW

PUSHOVER ANALYSIS

HINGE
LOCATION

OpenBrIM has the ability to run Pushover Analysis within staged construction 
analysis and report base shear and displacement values. Then, those that correspond 
to maximum base shear will be used for capacity, and the structures’ D/C ratio will 
be reported for each pier by comparing these displacements with RSA 

20
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PARAMETRIC WORKFLOW

BIAXIAL INTERACTION DIAGRAM
TO CHECK PIER CAPACITIES

21 22

Given that a girder is modeled as a beam element and a deck consists of two shell elements, it is
essential to compute resultant forces at the section’s center of gravity. Subsequently, these forces
should be transformed to the center of gravity and reported as resultant forces, referred to as
FEComposite forces. When conducting a live load analysis, dynamic influence coefficients are
calculated to determine the critical force effect that produces the maximum force at the centroid.
FEComposite forces is crucial for code-checking purposes, as single-element forces cannot be used
for code-checking purposes.

23

ANALYSIS RESULTS:
DEFORMED SHAPE

ANALYSIS RESULTS:
COMPOSITE FORCE
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STAGED CONSTRUCTION ANALYSIS
FOR CODE CHECK AND LOAD RATING

04
Influence surface-based live load analysis is conducted using various vehicles.
Stage 4: 

03
Barrier loads or wearing surface loads are applied on the deck.
Stage 3: 

02
The deck gains stiffness based on the deck pouring sequence.
Stage 2 (or more): 

01
Construction of girders and cross frames, followed by the application of 
non-composite loads such as deck loads and stay-in-place formwork loads 
on the non-composite girder.

Stage 1: 

For a typical load rating or design project, a staged construction analysis is 
performed in the following stages:

24

When conducting a load rating for pre/post-tensioned concrete girder bridges, the following

rating factors are calculated: The flexural capacity for both positive and negative bending 

moments is determined using the strain compatibility method. Shear capacity is calculated using 

various methods, such as the Simplified Method, General Method, and Appendix B5 Table Method 

for shear parameters Beta and Theta. The Vs value can be obtained either from time-dependent 

staged construction analysis or from AASHTO equations for simply supported prestressed I-Girder 

bridges. The service limit state rating factor is computed for both tensile and compressive 

stresses.

Additionally, OpenBrIM supports continuous deck behavior for live load analysis and employs 

influence surface-based live load analysis to determine the live load demand for flexure, shear,

and stress. Users can define their own permit trucks, and we offer an extensive library for each

PARAMETRIC WORKFLOW

AASHTO CODE CHECKS
STATE SPECIFICATIONS

Max Tensile Rebar Stress: 0.7158 kip/in2

Digital Twin of Bridge Design Codes: All AASHTO chapters have been digitized, allowing 
you to access and review all code requirements directly in your web browser. Take the 
time to thoroughly explore the digital version of the code requirements. Share your 
comments or propose specific modifications to the design procedure. Adjust the input 
parameters and evaluate their impact accordingly.
Digital Twin of Code Check & Load Rating Procedures For Structural Elements such as 
Girders, Splices: Our code check routines are engineered to operate in a manner akin to 
an engineer’s thought process. When specific bridge code requirements are referenced, 
our routines retrieve the relevant bridge code chapters, clauses, and equations from 
digitalized sections of the bridge design code as required and employ them in the 
computational process.

OpenBrIM conducts structural assessments in accordance with the AASHTO 9th edition. 
Furthermore, our engineers continuously enhance our capabilities by creating custom 
library objects that accommodate state-specific requirements for our enterprise clients. 
This state specification library evolves annually, driven by client requests from states such 
as FDOT, CALTRANS, PENNDOT, and NYSDOT, among others, with which our engineers 
have collaborated thus far.

25
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SUMMARY REPORT 26

In our structural component code checks, we categorize our reports into two types: detailed 
reports and summary reports. The summary report provides a quick overview of the D/C ratios
and relevant AASHTO clauses, while the detailed reports offer comprehensive insights into each 
calculation contributing to these D/C ratios. In the detailed reports, we meticulously document 
every AASHTO clause, describe each parameter, and specify the parameter values employed in
the equations.

27

PARAMETRIC WORKFLOW

QUANTITY TAKE-OFFS

PRECAST I GIRDER / DETAILED REPORT

28 GIRDER ANALYSIS SUMMARY

1929
PRECAST I GIRDER / SUMMARY REPORT
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PARAMETRIC WORKFLOW

PIER CAP / DETAILED REPORT

30
PIER CAP / SUMMARY REPORT 

PILE / DETAILED REPORT

33
PILE / SUMMARY REPORT 

FOOTING / DETAILED REPORT

32
FOOTING / SUMMARY REPORT 

PIER COLUMN / DETAILED REPORT

31
PIER COLUMN / SUMMARY REPORT 



33 34

PARAMETRIC WORKFLOW

DRILLED SHAFT / DETAILED REPORT

34

    LOAD RATING / DETAILED REPORT

35

DRILLED SHAFT / SUMMARY REPORT 

LOAD RATING / SUMMARY REPORT 

2D CADD

Experience the innovative approach of our 2D CAD library, which stands 
apart from conventional 3D modeling software. Unlike traditional tools that 
merely slice through 3D models to create sections, our advanced parametric 
method leverages metadata to generate 2D drawings with annotations. 
These drawings are meticulously crafted based on bridge parameters, 
seamlessly integrating both 2D sheets and 3D geometry. This unique 
approach empowers you to deliver 2D drawings precisely as they are, 
adhering to state standards, without the need to alter any standard for 
digital delivery or modify your 3D model.

With OpenBrIM, you gain diverse ways to visualize your data through 3D/2D 
drawings, reports, tables, graphs, and analytical models. At OpenBrIM, we 
believe in the enduring value of 2D drawings, which have been the standard 
and most effective method for visualizing information for the past 30 years. 
Our approach seamlessly blends the best of 2D and 3D technologies, 
allowing you to enhance your workflows while preserving proven practices.

 CADD / FOUNDATION PLAN

36



PARAMETRIC WORKFLOW

 CADD / FRAMING

37

 CADD / SUBSTRUCTURE

38

CADD / GIRDER ELEVATION

39

35 36

 CADD / BRIDGE CROSS SECTION

40
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04
Comply with Digital Delivery Requirements: OpenBrIM supports IFC 4.3 
export, ensuring compliance with all AASHTO IDM data exchange parameters. 
Once your model is ready in the OpenBrIM environment, simply click export to 
generate your IFC file seamlessly.

PARAMETRIC
OPENBRIM TEMPLATE:
AASHTO IDM

PARAMETRIC WORKFLOW

45
Finite Element Analysis: Export directly to leading engineering software 
like Larsa 4D, CSIBridge, and Midas Civil. OpenBrIM.FEA is well-suited for 
your projects and supports the features you will find in these software 
packages. Nevertheless, if your state requires one of these specific 
software packages, or if you simply want to verify that you are getting 
consistent results with OpenBrIM by comparing these results with your 
previous software packages, this export functionality can be immensely 

2D Drawing: Convert your drawings into DGN and DXF formats. For DGN 
export, utilize the seed DGN files that are specifically generated for your 
project. This ensures the level of quality and standards required by your state.

3D Model: Seamlessly export your 3D models in DGN, DXF and IFC formats. 
Export to i-Twin while retaining asset information, metadata, bid items, etc.03

02

01

INTEROPERABILITY / EXPORT

For efficient file management with OpenBrIM, it’s recommended to select a dedicated 
ProjectWise folder for exporting your files. Once this relationship is established, you can 
easily keep your export files up to date by clicking the sync button after each parameter 
update, ensuring they are always current in your ProjectWise folder.

STRUCTURAL ANALYSIS

FEA 2D DRAWINGS
3D MODELS
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• 1- Node: linear/non-linear stiffness, 6x6 stiffness matrix.

• 2-Node: Euler-Bernoulli, Timoshenko (Beam, Truss, Cable, Hinge)

• 3 or 4-Node: DK, MITC, ANDeS

• 6 or 8-Node: Incompatible Mode, Reduced Integration

For each model load case, active/inactive geometry can be specified separately, properties 
can be overridden, and project parameters can be changed.

OpenBrIM.FEA is a 100% cloud-based, cross-platform, high perfomance, 3D finite
element simulation software specifically designed for the bridge engineering industry.
It enables you to test, validate, and optimize your designs through Finite Element
Analysis via a standard web browser.

OPENBRIM.FEA
APPROVED BY PENNDOT
OpenBrIM.FEA was reviewed and accepted
for use within the Commonwealth of
Pennsylvania on October 1, 2021 for
refined analysis to determine LFD
and LFRD analysis and ratings.

THE WORLD’S FIRST AND ONLY PARAMETRIC FINITE
ELEMENT ANALYSIS ENGINE THAT RUNS IN YOUR BROWSER

INTELLIGENT MESH NETWORK

IMPROVED FINITE ELEMENT
FORMULATIONS

OPENBRIM.FEA SUPPORTS
WIDE VARIETY OF BRIDGES
AND CONSTRUCTION ACTIVITIES

01

02

03

04

05

06

07

08

Staged Placement
of Girders and Slabs for
Continuous Structures

Span-by-span Erection
of Segmental Bridges

Cast in-Situ Balanced
Cantilever Bridge
Construction

Balanced Cantilever
Construction
Precast Segmental Bridges

Incrementally
Launched Bridges

Erection of
Cable-Stayed Bridges

Extradosed Bridges

Suspension Bridges

FINITE ELEMENT ANALYSIS

Meshing is a challenging aspect of structural
finite element modeling. Most meshing
applications are either too complex, too slow, low
quality, or not specifically suitable for the models
commonly encountered in our industry.
OpenBrIM.FEA comes with an AI-powered
meshing network. You provide a set of mesh 
surface in your model and specify the desired
refinement. OpenBrIM.FEA creates networks of 
surfaces throught connectivity and intersections.
These surfaces then negotiate refinement and 
contraints. In the blink of an eye, they reach a
consensus on the meshing scheme that will
optimize the mesh quality of your overall mode.

OpenBrIM.FEA features a wide range of finite element formulations supporting the lates developments
and improvements in finite element research. The platform uses the most suitable finite element
formulation based on the element’s model utilization. It also provides the option of manually
establishing the formulations:

01 Nodal and Element Loads Global Loads

GPU Accelerated Wind Loads

Influence Surface Live Loads

02 Nodal Displacement Loads

03 Temperature Loads

04 Prestressing Loads

05

06

07

FLEXIBLE LOADING CAPABILITIES

Creating complex loading patterns for structural analysis is a complex task. OpenBrIM.FEA
provides a range of loading capabilities for efficiently handling a wide variety of scenarios.

Forces and moments can be applied at each
node or element. Element loads can be point,
partial, or uniform.

Specify a point, line, or surface load
in 3D space that is automatically
distributed to the structure.

Specify wind pressure and a range
of attack angles, and OpenBrIM.FEA
automatically distributes the load
to elements.

Vehicle definitions, design lane
definitions, and loading surfaces can
all be included in a live load case
which handles automatic placement
of the design lanesto maximize live
load effect on the structure.

Displacements can be applied at nodes,
which would induce stress to the structure.

Uniform temperature, linear and nonlinear
temperature variation is supported.

Easy modeling through tendon templates,
including 3D tendon detailing, support for
pre-tension or post-tension, internal or external,
and bonded or unbonded configurations.

39 40



POWERFUL ANALYSIS FEATURES

INTEROPERABILITY

01

02

03

04

05

Linear/Nonlinear Static

Pushover/buckling

Full Eigenvalue or
Ritz Method (LWYD, QSRV)

Response Spectra (CQC, SRSS)

Time-Dependent
Stage Construction

SECTION ANALYSIS & DESIGN

REAL-TIME VERIFICATION

FINITE ELEMENT ANALYSIS

The OpenBrIM.FEA analysis engine is designed to handle everything from common problems

to complex structures with large displacements. The engine has the analytical capabilities to

produce the accurate results your project needs. Here is a list of supported analysis types:

CROSS PLATFORM FEA: DEPLOYMENT AND MAINTENANCE

Built with OpenBrIM platform at its core, OpenBrIM.FEA requires no installation, no 

maintenance, and no backup. You can use your Windows or Mac machine or your tablet 

without any platform dependency. All you need is a browser to receive the full 

OpenBrIM.FEA experience on your mobile.

Not all problems require a full 3D 
model. Sometimes you may want to 
perform analysis and design on a 
single beam or column. You may even 
need to calculate the properties of a 
section with arbitrary geometry. 
OpenBrIM.Section, an integral part of 
OpenBrIM.FEA, is a powerful tool that 
handles section property calculations, 
section analysis, and beam/column 
analysis and design.

It can calculate shear areas, inertias, 
torsional constant, and warping 
constant properties, as well as 
perform moment capacity checks, 
create moment curvature curves and 
interaction diagrams, and support 
reinforced, prestressed, and 
composite arbitrary sections.

Trust is an important bond between an engineering software and its user. OpenBrIM.FEA 
includes a state-of-the-art verification system that helps you build this bond quickly and 
effortlessly. It contains hundreds of verification problems, some of which are contributed 
by users like you. Using the OpenBrIM Verification system, you can explore verification 
problems and run them in real time against the current version of OpenBrIM.FEA.

Contributing to the verification system is simple. Take an analyzed model and look at the 
results on spreadsheets. Find the number for which you have an expected reference value 
(by hand calculation or a previously designed and verified project). OpenBrIM.FEA allows 
you to attach that reference value to the reported result. This automatically adds that 
model to the verification system. At this point, there is a new version of OpenBrIM.FEA. You 
simply need to press a button on the verification system. OpenBrIM will run all your 
verification problems and, if detected, report any differences.

If you have OpenBrIM.Connect setup, you can use the verification system to verify new 
releases of externally connected applications.

Staged construction analysis is designed to handle complex construction scenarios. Each
step of staged construction allows you to construct/remove geometry, modify properties 
(material, sectional, or shell thickness), change support conditions, add/remove loads, or 
customize analysis type (e.g., linear or nonlinear, pushover, or RSA). It even allows for
multiple staged construction sequences in your model. You can fork from each step of the 
construction sequence to create another one to investigate various construction scenarios
in one analysis run.

OpenBrIM.FEA reports nodal displacements, nodal reactions, element internal and external 
forces, and element stresses. In addition, it reports composite forces over structural 
components that are made up of multiple finite elements.

We realize that you have choices when it comes to structural analysis and design. Each 

application includes its own strengths and weaknesses. OpenBrIM.FEA acts as a hub for your 

structural model, allowing you to import/export from/to LARSA 4D, SAP 2000, and MIDAS. 

This means you can take your OpenBrIM model to another software or incorporate your 

external models into OpenBrIM.FEA with a single click.

OpenBrIM.Connect is a desktop application fully integrated with OpenBrIM.FEA. This allows 

you to run analysis on the supported applications directly from within OpenBrIM.FEA and 

compare results on the same screen.
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OPENBRIM.INCUBATOR

OPENBRIM.LIBRARY

LIBRARY CONCEPT

LIBRARY COMPONENTS

USE LIBRARY COMPONENTS TO
CREATE A DIGITAL TWIN OF BRIDGES

PARAMETRIC LIBRARY
OpenBrIM Library provides 

definitions for all things 

engineering, such as decks, 

signs, and barriers, as well as 

traffic conditions, rules, and 

regulations. OpenBrIM library is 

where the new bridge 

community, the actual users of 

the information with the most 

knowledge regarding various 

bridge components, will 

develop new Standards.

OpenBrIM Platform is built on a community-driven library concept capable of supporting a

large community and providing the toolset to encourage collaboration. OpenBrIM.Incubator

and OpenBrIM.Library are fully integrated engineering information development platforms.

Bridge structures can be envisioned as a collection of individual components such as the deck, 

traffic barriers, girders and cross-frames, bearings, piers, and abutments. Any component or 

object can be developed into a standard bridge component by identifying the minimum data 

parameters necessary to completely define it. One simple example is a rectangular concrete 

footing, where three variables - width, length, and thickness - can be used to define the

outline shape. Other non-geometric data can also be associated with the component, such as 

material type or date constructed. All of these parameters form the standard data required to 

define the component.

A complete bridge model is developed by integrating each of the individual standard 

components into an assembly. Hundreds of individual bridge component objects must be 

developed to properly account for the complexity of bridge models. The OpenBrIM Library 

application provides a home where these objects can be developed, organized, and hosted

in an open and collaborative environment.

OpenBrIM.Incubator is a free

and open environment that 

requires no licensing. Anyone

can create an account and start 

creating content or using existing 

content on OpenBrIM

Incubator. Any content created

on OpenBrIM Incubator is 

immediately available to all 

OpenBrIM users under the 

author’s (content owner’s) name.

While OpenBrIM Incubator is open to everyone, OpenBrIM.Library is monitored and 

selected from incubator objects that have been verified and/or used extensively by the 

community.
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PARAMETRIC WORKFLOWS
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CABLE STAYED BRIDGE

SPLICED GIRDER BRIDGE

TRUSS BRIDGE

PRECAST I GIRDER CONCRETE BRIDGE

CONCRETE U GIRDER BRIDGE

SEGMENTAL BRIDGE

SUSPENSION BRIDGE

INCREMENTALLY LAUNCHED BRIDGE

AND MORE

CONCRETE BOX GIRDER BRIDGE

STEEL TUB GIRDER BRIDGE

STEEL I GIRDER BRIDGE


