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Engineering Simplified

Case Study: Pre-Cast Concrete for
University Expansion in the USA

Project Details:

e Location: Austin, Texas, USA

e Project Type: University Expansion - Science Building Addition

e Construction Material: Pre-Cast Concrete for Building Envelope and
Structural Elements

e BIM Software: Revit Structure

Project Brief:

The University was expanding its science department with a new building addition.
To meet a tight construction schedule and ensure high-quality construction, the
project feam opted for pre-cast concrete for the building envelope and structural
elements. BIM played a crucial role in managing the complexities of pre-cast
construction and facilitating efficient collaboration amongst architects, engineers,
and pre-cast fabricators.



Level of Detailing for BIM Modeling:

The BIM model incorporated a high level of detail for both the architectural and
structural components:

Architectural Model: Walls, floors, beams, columns, windows, doors, and
other exterior elements were modeled with accurate dimensions and
material properties. Pre-cast panel connections, including anchorage details,
were modeled for coordination with structural elements.

Structural Model: All pre-cast concrete components (panels, beams,
columns) were modeled with precise dimensions, weight, and connection
details. Reinforcement details for pre-cast elements were also included
within the model.

Scope of Work:

The BIM scope of work for this project included:

Development of a comprehensive 3D model of the entire building using pre-
cast concrete components.
Coordination of pre-cast panel layouts with architectural and structural

elements.

Clash detection to identify and resolve potential conflicts between pre-cast
components, MEP systems, and other building elements before construction
began.



e Generation of detailed shop drawings for pre-cast fabrication, including
reinforcement details and connection specifications.

e Creation of 3D visualizations to support design reviews and communication
with stakeholders.

Project Challenges and Solutions through BIM:

e Coordination of Pre-Cast Elements: BIM facilitated precise coordination
between pre-cast panels, structural elements, and architectural details.
Clash detection within the BIM model identified potential conflicts early on,
allowing for design adjustments and avoiding costly rework during
construction (estimated reduction of rework costs by 20%).

e Shop Drawing Generation: The BIM model served as a central source of
information for generating accurate and detailed shop drawings for pre-cast
fabrication. This ensured precise pre-cast element dimensions and reduced
delays in the construction schedule (estimated reduction in construction
schedule by 15%).



e Improved Communication: The shared BIM model provided a platform for
seamless communication between architects, engineers, and pre-casters.
Real-time access to the model facilitated collaborative decision-making and
streamlined the overall project workflow.

Value Addition through BIM:

o Reduced Construction Errors: Clash detection in the BIM model minimized
errors during pre-cast fabrication and on-site construction, leading to a
smoother construction process and reduced rework costs (20% reduction).

« Improved Design Efficiency: BIM facilitated faster design iterations with
pre-cast layouts easily adjusted within the model, allowing for optimized
building design.

o Enhanced Collaboration: The shared BIM model fostered better
communication and collaboration between project stakeholders, streamlining
the design and construction process.

» Reduced Project Schedule: The use of pre-cast concrete and BIM-enabled
shop drawing generation contributed to a faster construction schedule
compared to traditional cast-in-place methods (15% reduction).

o Improved Quality Control: Detailed BIM models allowed for precise pre-
cast fabrication and ensured better quality control throughout the
construction process.

Conclusion:

This case study demonstrates the significant value BIM offers for university
construction projects utilizing pre-cast concrete. By creating a data-rich 3D
model, the project team was able to overcome challenges related to pre-cast
coordination, improve communication, and deliver a high-quality building addition on
time and within budget. The success of this project highlights the growing
importance of BIM in pre-cast construction for educational facilities, promoting
efficiency, cost savings, and improved project outcomes.



