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NATIONAL 3D-4D-BIM PROGRAM FOCUSES ON SUSTAINABILITY
GSA PUBLIC BUILDINGS SERVICE CENTRAL OFFICE
"... better accuracy, transparency in assumptions, and reliability in estimations of energy performance and major savings through mechanical system optimization have been realized using BIM."

GSA's National 3D-4D-BIM (Building Information Models) Program includes a focus on sustainability.  Established in 2003, the Program has been recognized widely by the design and construction industry for its leadership and its mission of promoting value-adding digital visualization, simulation, and optimization technologies to increase quality and efficiency in the delivery and management of GSA’s capital assets.

What are 3D, 4D, and BIM?

3D, 4D, and BIM are innovative technologies that offer virtual design and construction during the planning phase of the project.  They represent three separate, but synergistic, ways in which computer technologies can aid GSA to manage its capital assets throughout a project’s lifecycle.  3D geometric models are the geometric representation of building components and typically serve as an aid for visualization.  4D models (3D + time) include information that can inform and analyze project phasing, tenant sequencing, and construction scheduling.  Building Information Models (BIMs) include 3D geometric models, with specific information on a wide range of building elements and systems associated with a building (e.g. Spaces, air handling units, and circulation zones) applicable to the full lifecycle of GSA’s facilities.

The Need for Sustainability in GSA Building Performance

GSA Public Building Service (PBS) provides and maintains quality workplaces for over a million Federal agency associates in approximately 8,500 owned or leased buildings across the United States.  Through its use and management of these facilities, the Federal Government is the largest consumer of energy in the Nation, resulting in significant opportunities to reduce its resource consumption by incorporating sustainable design methodologies.

Innovation Benefits of BIM-Based Energy Analysis 

One critical activity in the building design process is the prediction, analysis, and validation of building energy performance.  A BIM-based model enables better, more detailed understanding of building performance (e.g. thermal behaviors of building spaces, thermal properties of walls, daylighting analysis).  Once a baseline energy model is established, designers can analyze many more scenarios, as compared to the traditional 2-3 analyses.

To date, better accuracy, transparency in assumptions, and reliability in estimations of energy performance and major savings through mechanical system optimization have been realized using BIM.  In one of our pilot projects, a courthouse building was analyzed at a detailed space by space level, while the traditional energy model was only capable to analyze the building using less detailed zones on each floor.  The transparency of the modeling process enabled by using BIM allowed the modeling team to uncover several unreasonable assumptions that would not have been caught using the traditional energy model.  The BIM-based analysis (with revised assumptions) predicted 30-50% higher energy consumption than the traditional approach, and also resulted in more consistent simulation results.

Replicating GSA Successes with Collaboration and Strategic Adoption of Technologies

To share lessons learned and promote replicability of our successes in the Regions and other organizations, GSA has developed a BIM Guide Series on best practices, a public website (www.gsa.gov/bim) with 14,000 hits and 900 BIM Guide downloads since November 2006, an internal GSA web-based portal, a community of regional BIM Champions, and national contractual language and deliverables.
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