
 

 

 
 
Case Study: Bridging Innovation: Building Denver's Bridge over 
the South Platte River with Revit BIM and Civil 3D 

 

Project Information: 

Capstone Engineering spearheaded the design and construction of a 
critical new bridge project in Denver, Colorado. This project aimed to 
improve traffic flow and accessibility by constructing a cable-stayed 
bridge over the South Platte River. The bridge design incorporated 
innovative features to enhance aesthetics and sustainability. 

Purpose of Construction: 



 

 

 

The primary purpose of this bridge project was to: 

 Alleviate traffic congestion on existing routes by providing a new 
crossing for vehicles. 

 Improve accessibility for pedestrians and cyclists by 
incorporating dedicated lanes and pathways. 

 Enhance urban development in the surrounding area by creating a 
new landmark infrastructure project. 

Scope of Work: 



 

 

 

Capstone Engineering utilized a BIM (Building Information Modeling) 
approach, leveraging Revit and Civil 3D software, to deliver the 
following key deliverables: 

 Conceptual Design: Development of preliminary 3D models in 
Revit to explore design options, optimize bridge geometry, and 
enhance aesthetics. 

 Detailed Design: Creation of detailed construction documents in 
Revit, including structural elements, architectural finishes, and 
MEP (mechanical, electrical, plumbing) systems. 

 Civil Engineering Design: Utilization of Civil 3D for terrain 
modeling, roadway alignments, and analysis of bridge loads and 
support structures. 

 Construction Coordination: BIM models facilitated clash 
detection and improved communication between disciplines 
(structural, civil, architectural). 



 

 

 Quantity Takeoffs and Cost Estimation: Revit and Civil 3D tools 
enabled accurate material quantification and cost estimation for 
project budgeting. 

Challenges and Solutions: 

1. Complex Bridge Geometry: The bridge design with its [unique 
feature, e.g., long spans, high pylons] posed a challenge for 
structural analysis and detailing. 
 
Solution: Revit's robust modeling capabilities allowed for the 
creation of a parametric model, enabling efficient design 
iterations and structural analysis. 
 

2. Coordination of Multiple Disciplines: Integrating structural, civil, 
architectural, and MEP components required seamless 
collaboration. 
 
Solution: BIM facilitated real-time model sharing and clash 
detection, minimizing errors and rework during construction 
(estimated 10% reduction in rework costs). 

3. Accurate Quantity Takeoffs: Traditionally, manual takeoffs can 
be time-consuming and prone to errors. 
 
Solution: Revit and Civil 3D's automated quantity takeoff 
features ensured accurate material estimations, leading to 
optimized material procurement and reduced waste 
(estimated 5% reduction in material costs). 

 

Workflow of Revit BIM and Civil 3D: 

Stage Revit BIM Civil 3D 



 

 

Conceptual Design 

- 3D modeling for 
exploring design options 
(cable-stayed bridge, 
pylons, anchorages) 
- Visualization tools for 
aesthetic considerations 

 

Detailed Design & 
Documentation 

- Detailed structural 
modeling (pylons, cables, 
deck) with accurate 
dimensions and materials  
- Architectural finishes 
for exterior and 
pedestrian walkways  
- MEP systems 
integration (lighting, 
potential de-icing) 
- Clash detection for 
minimizing rework costs 

 

Communication & 
Collaboration 

- Centralized model for 
all project stakeholders 
(structural, 
architectural, MEP 
engineers)  
- Real-time model 
sharing and 
communication tools 

 

Terrain Modeling 
& Roadway 
Alignment 

 

- Digital terrain model 
(DTM) of South Platte 
River and surroundings  
- Design of bridge 
approach roads with 
proper alignment 



 

 

Bridge Load 
Analysis & 
Support 
Structures 

 

- Calculation of traffic 
and wind loads on the 
bridge  
- Design of pylons, 
anchorages, and 
foundations using 
structural modeling tools 

Quantity 
Takeoffs & Cost 
Estimation 

 

- Automated quantity 
takeoff for materials 
(concrete, steel, cables) 
- Development of a more 
accurate project budget 
based on material costs 

Construction 
Documentation & 
Coordination 

 

- Detailed construction 
documents for approach 
roads, drainage systems, 
and retaining walls 
- Integration with Revit 
model for comprehensive 
documentation 

 

Value Addition: 

Beyond overcoming design challenges, the BIM approach with Revit and 
Civil 3D offered significant benefits: 

 Enhanced Design Quality: 3D modeling facilitated visualization, 
leading to a more refined and aesthetically pleasing bridge design. 

 Improved Collaboration: Real-time model sharing fostered 
seamless communication and collaboration between project 
stakeholders. 



 

 

 Reduced Costs: Clash detection and accurate quantity takeoffs 
minimized rework and optimized material use, leading to cost 
savings (estimated 15% total cost reduction). 

 Increased Project Predictability: BIM facilitated proactive 
identification and resolution of potential issues, enhancing 
project predictability and minimizing delays. 

Impact on Client: 

The successful implementation of BIM with Revit and Civil 3D on the 
Bridge project led to several positive outcomes for the client: 

 Reduced Project Costs: The estimated 15% cost reduction 
translated to significant savings for the project budget. 

 Improved Project Schedule: Enhanced collaboration and clash 
detection minimized rework, leading to a more efficient 
construction process. 

 Enhanced Bridge Quality: The BIM-enabled design ensured a 
structurally sound and aesthetically pleasing bridge that will 
serve the community for decades. 

Conclusion: 

This case study demonstrates the effectiveness of BIM with Revit and 
Civil 3D for complex bridge construction projects. Capstone 
Engineering's innovative approach resulted in a cost-effective, high-
quality bridge that met the needs of the community. By leveraging BIM 
technology, the project team achieved a high level of design accuracy, 
improved collaboration, and reduced project risks, ultimately delivering 
a successful infrastructure project for Denver, Colorado. 

 


