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In the contemporary Architecture, Engineering, and Construction (AEC) landscape, the transition from traditional

2D drafting to Building Information Modeling (BIM) has fundamentally altered the paradigm of project delivery.
However, the value of a BIM model is directly proportional to the accuracy, consistency, and integrity of its
underlying data. This has given rise to the critical discipline of BIM-Based Model Checking (BMC). Model
checking is not merely an optional review phase; it is a rigorous, technical validation process designed to ensure
that the digital representation of a building aligns with project requirements, industry standards, and regulatory
codes.

The Theoretical Framework of BIM-Based Model Checking

At its core, BIM-based model checking involves the automated or semi-automated verification of a building
information model against a set of predefined rules and parameters. Unlike traditional manual reviews, which are
prone to human error and oversight, BMC leverages algorithmic logic to scan thousands of elements within a Revit
(.rvt) environment. This process encompasses several distinct layers of validation:

* Physical Validation (Clash Detection): Identifying spatial conflicts where two or more building components
occupy the same physical space.

e Content Validation: Ensuring that families, parameters, and metadata conform to the Project Execution Plan
(PEP) or BIM standards (e.g., ISO 19650).

* Code Compliance: Verifying that the design adheres to local building codes, fire safety regulations, and
accessibility standards.

* Model Health: Checking for technical integrity, such as redundant views, unplaced rooms, or excessive file
size that could impede performance.

The importance of model checkingcannot be overstated. In a multidisciplinary project, a single data entry error in
a Revit parameter can lead to significant cost overruns during the construction phase. By implementing a robust
QA/QC framework, project managers can mitigate risks before the first stone is laid on-site.

Revit Model Review vs. Autodesk Model Checker: Understanding the Toolset

The industry often uses the terms "Model Review" and "Model Checker" interchangeably, but within the Autodesk
ecosystem, they represent distinct approaches and technical utilities. The Autodesk Revit Model Review was a
legacy tool that provided the capability to configure and run checks against Revit projects or families. While
powerful, it has largely been superseded by the more robust Autodesk Model Checker, which is part of the BIM
Interoperability Tools.

Manual vs. Automated Model Auditing

To understand the technical necessity of automated tools, we must compare the manual review process against
automated workflows. Manual auditing involves a BIM Manager opening a model and visually inspecting schedules,
views, and element properties. While qualitative, this method is unscalable for large-scale infrastructure projects.



Feature Manual Checking Automated Model Checker

Speed Low (hours/days per model) High (minutes per model)

Consistency Variable (Subject to human fatigue) Absolute (Logic-based execution)

Scope Limited to sampled data Comprehensive (Checks 100% of
elements)

Reporting Manual compilation of notes Automatic HTML/Excel/PDF
generation

Scalability Non-scalable Highly scalable across multiple models

The Mechanics of the Autodesk Model Checker

The Autodesk Model Checker for Revit operates as a plugin that parses the Revit database. It uses a "Check
Set"—an XML-based file that contains the logic for each individual check. These checks can range from simple
parameter existence (e.g., "Does every wall have a Fire Rating?") to complex geometric relationships. The engine
utilizes Regular Expressions (Regex) and SQL-like queries to filter and evaluate model elements.

Technical Workflow: Implementing a Quality Assurance Audit

Successfully auditing a Revit model requires a structured technical workflow. Following these steps ensures that
the audit is both comprehensive and actionable.

Step 1. Establishing the Check Set

Before running an audit, the BIM Manager must define the criteria. The Model Checker Configurator allows users to
build custom logic. For instance, if the project requires all MEP components to have a specific "System Name," a
check is created to flag any element where the "System Name" parameter is null or empty.

Step 2: Model Preparation and Auditing

Before initiating the check, it is advisable to run a native Revit Audit. This is found under File > Open > [Select File]
> Check 'Audit'. The native Audit function fixes underlying data corruption and maintains the file's structural
integrity, which is a prerequisite for a successful BMC process.

Step 3: Execution and Analysis

Once the Check Set is loaded, the Model Checker runs through the active Revit model or multiple linked models.
The software provides a breakdown of "Pass/Fail" results. Critical failures (e.g., missing structural data) are
prioritized over cosmetic failures (e.g., incorrect naming conventions).

Step 4: Reporting and Remediation

The output is usually an interactive dashboard or a report. Technical writers and BIM coordinators use these
reports to assign tasks to the modeling team. The integration with BIM 360/Autodesk Construction Cloud (ACC)
allows these reports to be shared across the stakeholder network, ensuring transparency.

Cloud-Based Model Checking and Forge Integration

As the industry moves toward BIM 360 and BIM Collaborate Pro, model checking has shifted to the cloud. The



Model Checker on Forge is a revolutionary tool that allows users to review models without even opening Revit on
a local machine. By leveraging the Autodesk Forge API(now known as APS - Autodesk Platform Services), the
tool can access models stored in the cloud environment and generate reports automatically.

Checking Revit Versions in Cloud Projects

A common technical hurdle in cloud-based collaboration is version mismatch. Since Revit is not backwards
compatible, ensuring all team members are using the same version (e.g., Revit 2023.1) is crucial. BIM Managers
can use the "Cloud Model Version" check within the Model Checker on Forge to verify that no models have been
upgraded prematurely, which would lock out other team members from the project.

BIM Model Validation for Specialized Domains

Model checking is not limited to architectural aesthetics; it plays a vital role in Health and Safety and Structural
Integrity. Advanced BMC methodologies incorporate BIM-based Code Checkingspecifically for construction site
safety. For example, a model check can be configured to identify edges of floor slabs that lack temporary guardrail
families, thereby automating the safety inspection process before construction begins.

Integration with Solibri Model Checker

While Revit-native tools are excellent, some projects require Solibri Model Checker for deep-dive IFC (Industry
Foundation Classes) validation. Solibri is often preferred in OpenBIMworkflows ~ where models from Reuvit,
Vectorworks, and Tekla must be aggregated. Unlike the Revit Model Checker, Solibri offers advanced spatial logic
(e.g., "Is there enough clearance for a wheelchair to turn in front of this door?") which requires a high level of
geometric intelligence.

Common Failures and Troubleshooting in Revit Models

During a model review, several "red flag" metrics often emerge. Understanding these failure modes is essential for
maintaining a high-performance model.

¢ Excessive Warnings: Revit tracks internal conflicts (e.g., "Highlighted walls overlap"). A model with over 500
warnings will experience significant performance degradation.

¢ Unused Families and Groups: Large numbers of unplaced families increase file size and sync times. The
"Purge Unused" command is a manual fix, but automated checks can flag this during the QA phase.

e CAD Imports: Imported .dwg files can corrupt the Revit database. Model checkers are often set to flag any
"Imported"” rather than "Linked" CAD files.

¢ Incorrect Worksharing Practices: Checking the ownership of elements and the presence of elements on the
wrong Workset is a standard part of the model audit.

Comparative Analysis: Revit vs. Vectorworks in a BIM Environment

When selecting a BIM authoring tool, the robustness of its internal checking mechanisms is a key factor. While
Revit is the industry leader due to its extensive plugin ecosystem (like the Model Checker), Vectorworks offers
integrated data validation features that appeal to landscape and entertainment designers. However, for large-scale

AEC infrastructure, Revit's ability to integrate with BIM 360and run cloud-based automated audits via Forge
remains the superior choice for enterprise-level quality control.

The Future of Model Checking: Al and Machine Learning

The next frontier for BIM-based model checking (BMC) is the integration of Artificial Intelligence. Current systems



are deterministic—they follow strict "if-then" rules. Future Al-driven checkers will be able to perform heuristic audits,
identifying "unusual" modeling patterns that might not violate a specific rule but represent a departure from best
practices. This "Model Content Checking” will move from identifying errors to predicting potential design flaws
based on historical project data.

By leveraging the Revit Model Checker, BIM 360 integration, and rigorous QA/QC protocols, firms can ensure
that their digital twins are accurate reflections of reality. This technical discipline reduces waste, enhances safety,
and ensures that the "Information” in Building Information Modeling is a reliable asset for the entire lifecycle of the
building.

Ultimately, the role of a Senior Technical Writer and BIM Strategist is to bridge the gap between complex software
capabilities and actionable project workflows. As demonstrated, the path to a high-quality Revit model is paved with
consistent auditing, automated rule sets, and a commitment to data integrity from the initial design phase through
to facility management.
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