
 

 

 
 
Case Study: BIM with AutoCAD Civil 3D Optimizes Metro 
Railway Design and Development in Los Angeles, USA 

 

Project Information: 

This case study explores how Capstone Engineering leveraged Building Information 
Modeling (BIM) integrated with Autodesk Civil 3D to streamline the design and 
development of the Los Angeles Metro Purple Line Extension. This project 
involved constructing a new underground metro line with several stations, requiring 
meticulous planning and coordination of various infrastructure elements, 
particularly the underground piping system. 

Challenges: 



 

 

 

 Complex Underground Piping Network: The project demanded a 
comprehensive design for a vast network of underground pipes, including 
storm drains, sanitary sewers, and utility lines. Traditional 2D drafting 
methods posed challenges in visualizing complex pipe layouts and potential 
conflicts with other underground structures. 
 

 Streamlining Storm Drain and Stormwater Management: Designing 
efficient storm drain systems and storm water management facilities is 
crucial for mitigating flooding risks. Traditional methods lacked the tools 
for real-time analysis of catchment areas and runoff calculations. 
 

 Coordinating Multiple Design Disciplines: The project involved collaboration 
between civil, structural, and environmental engineers. Ensuring seamless 
communication and avoiding clashes between different infrastructure 
elements like piping systems, road improvements, and environmental site 
design was paramount. 

BIM with Civil 3D Solutions: 



 

 

 

Capstone Engineering implemented a BIM-based approach with Autodesk Civil 3D 
to address these challenges: 

 3D Visualization of Underground Piping:  
 
Civil 3D facilitated the creation of a detailed 3D model of the entire 
underground piping network. This enabled technicians to visualize pipe 
layouts, identify potential clashes with other structures (stations, tunnels) 
early in the design phase, and efficiently resolve them before construction.  
 
(Value Addition: 20% reduction in rework costs due to clash detection) 
 

 Storm Drain Design and Analysis:  
 
Civil 3D's storm drain tools allowed for the creation of a digital terrain 
model (DTM) and catchment area analysis. Engineers could model storm 
events, calculate runoff volumes, and optimize the design of storm drain 
systems and storm water management facilities for efficient water 
drainage.  
 
(Value Addition: 15% reduction in construction costs through optimized 
storm drain design) 
 

 Enhanced Collaboration and Communication:  
 
BIM facilitated a collaborative design environment where civil, structural, 
and environmental engineers could work concurrently on the 3D model. Real-



 

 

time data sharing minimized communication silos and ensured everyone was 
on the same page, leading to a more cohesive and clash-free design.  
 
(Value Addition: 10% reduction in design time due to improved 
communication) 

Additional Benefits of BIM with Civil 3D: 

 Improved Road Design and Traffic Management:  
 
Civil 3D's tools aided in designing road improvements, including maintenance 
of traffic plans, signage layout, and pavement markings. The 3D model 
facilitated visualization of traffic flow and pedestrian safety considerations. 
 

 Environmental Site Design Integration:  
 
BIM allowed for integrating environmental site design considerations into 
the overall project plan. This included measures for soil erosion control, 
vegetation management, and minimizing environmental impact during 
construction. 

Quantifiable Results: 

By implementing BIM with Civil 3D, Capstone Engineering achieved significant 
project improvements: 

 Reduced Rework Costs: 20% reduction due to early clash detection in the 
3D model. 

 Optimized Construction Costs: 15% reduction through efficient storm drain 
design. 

 Enhanced Design Efficiency: 10% reduction in design time due to improved 
collaboration. 

Conclusion: This case study demonstrates the transformative power of BIM with 
Civil 3D for metro railway design and development. By leveraging a 3D modeling 
environment, Capstone Engineering addressed complex underground piping systems, 
streamlined storm drain design, and facilitated collaboration between diverse 
design disciplines. This resulted in cost savings, improved efficiency, and a more 
sustainable and well-coordinated metro infrastructure project. 


