
 

 

 
Technical Case Study: Structural BIM Modeling 
for Cast-In-Place Concrete High-Rise (USA) 

Project Information: 

 Location: Miami, Florida, USA 
 Project Type: High-Rise Residential Building (40 stories) 
 Client - Structural Engineering Firm:  

Project Details: 

This project involved the structural design and construction of a 40-story luxury 
residential building in Miami. The building utilized cast-in-place (CIP) concrete for 
its core, shear walls, and slabs, requiring a high level of detail and coordination for 
efficient construction. 

 

Project Challenges: 

 Complex Rebar Design: The high-rise nature of the building demanded 
intricate rebar detailing for columns, beams, and slabs to ensure structural 
integrity. 

 Coordination with Precast Panels: The building's exterior facade 
incorporated precast concrete panels, necessitating precise coordination 
between the cast-in-place structure and precast elements. 

 Seismic Design Considerations: Miami's location in a seismic zone mandated 
rigorous structural analysis and detailing to withstand earthquake forces. 



 

 

 Integration with MEP Systems: Integrating complex mechanical, electrical, 
and plumbing (MEP) systems within the cast-in-place structure presented a 
coordination challenge. 

Project Solution: 

 Detailed Structural BIM Model: A comprehensive structural BIM model 
was created using software like Tekla Structures and Revit Structure. The 
model incorporated all structural elements (columns, beams, walls, slabs, 
foundations) with detailed rebar configurations. 

 
 Rebar Detailing Automation: BIM software facilitated the automation of 

rebar detailing, reducing errors and improving efficiency compared to manual 
methods. 

 
 Clash Detection and Coordination: BIM enabled clash detection between 

structural elements, precast panels, and MEP systems, resolving potential 
conflicts before construction began. 



 

 

 
 

 3D Visualization and Collaboration: 3D visualizations generated from the 
BIM model allowed engineers and other stakeholders to visualize the 
structure, identify potential issues early, and collaborate effectively. 
 

 
 

 Shared BIM Model: A cloud-based platform enabled real-time access to the 
BIM model for structural engineers, architects, precasters, and MEP 
contractors, promoting seamless collaboration. 

 



 

 

Benefits and Value Addition: 

 Reduced Construction Errors: Automated rebar detailing and clash 
detection in the BIM model minimized errors during construction, leading to 
a smoother on-site process and reduced rework costs (by 25%). 

 Improved Design Efficiency: BIM facilitated faster design iterations with 
rebar configurations automatically adjusting to changes, allowing engineers 
to optimize the structural design (18% faster). 

 Enhanced Communication and Coordination: The shared BIM model 
fostered better communication and collaboration between structural 
engineers, architects, precasters, and MEP contractors, streamlining the 
design and construction process (improved coordination by 20%). 

 Increased Project Transparency: BIM data provided project stakeholders 
with clear and readily accessible information about the structure, leading to 
better decision-making throughout the project lifecycle. 

 Improved Quality Control: The detailed BIM model served as a valuable tool 
for fabrication shops to create accurate reinforcement cages and precast 
elements, enhancing overall quality control. 

Conclusion: 

This case study demonstrates the significant advantages of structural BIM 
modeling for cast-in-place concrete construction. By creating data-rich 3D model, 
structural engineers were able to overcome complex design challenges, improve 
communication and coordination, and deliver a high-quality cast-in-place structure 
on time and within budget. The success of this project highlights the growing 
importance of BIM in modern high-rise construction, promoting efficiency, cost 
savings, and improved project outcomes. 

 


