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Engineering Simplified

Case Study: Capstone Engineering Optimizes Railway
Corridor Design with BIM and Civil 3D

Project Information:

Capstone Engineering spearheaded the design of a new 75-mile railway corridor
connecting the vibrant city of Denver, Colorado to the historic fown of Cheyenne,
Wyoming with 3 conveniently located stations using innovative Building
Information Modeling (BIM) methodologies and Autodesk Civil 3D software. This
project aimed to overcome traditional design challenges and deliver a high-quality,
efficient railway infrastructure solution.

Scope of Work:
The project encompassed the following key deliverables:

o Development of a detailed 3D railway corridor model, including track
geometry, stations, signage, and fencing.

e Creation of construction documentation sets with a reduction of rework due
to errors.

e Quantity calculations for earthwork with accuracy.

e Seamless integration with existing railway infrastructure.



Challenges and BIM-Enabled Solutions with Civil 3D:

While the project promised significant benefits, Capstone Engineering recognized
potential hurdles inherent in traditional design workflows:

e Design Inefficiency: Manual 2D drafting methods can lead to time-
consuming revisions and difficulty visualizing complex geometries.

e Communication Silos: Information silos between design disciplines can result
in errors and rework during construction.

e Data Inaccuracy: Manual calculations for quantities and documentation can
be prone to errors, impacting project costs.



Capstone Engineering leveraged BIM with Civil 3D to address these challenges:

o Enhanced Efficiency (30% Reduction in Design Time): Civil 3D's 3D
modeling environment facilitated a collaborative design process. Design
changes in the model automatically updated construction documents,
minimizing rework and streamlining project delivery.

e Improved Collaboration (25% Reduction in Communication Errors): The
BIM platform enabled real-time data sharing between design teams (e.g.,
civil, structural) and disciplines (e.g., engineers, surveyors). This fostered
improved communication and clash detection, leading to a more cohesive and
error-free design.

e Increased Data Accuracy (98% Accuracy in Quantity Takeoffs): Civil
3D's automated quantity takeoff features generated highly accurate
earthwork volume calculations. This improved material estimation, cost
control, and project budgeting.

Value Addition of BIM with Civil 3D:

Beyond overcoming design challenges, Capstone Engineering harnessed the power of
BIM with Civil 3D to deliver additional value:

e Enhanced Visualization: 3D models facilitated stakeholder engagement,
allowing clients to virtually experience the railway corridor before
construction. This led to informed decision-making and early identification
of potential concerns.

e Sustainable Design Practices: Civil 3D's tools enabled the integration of
sustainable design considerations, such as optimized earthwork volumes and



material selection. This minimized environmental impact and construction
costs.

o Future-Proofed Design: The 3D model serves as a central repository for all
project data. This facilitates future maintenance and potential corridor
expansions, ensuring long-term value for the client.

Conclusion:

This case study demonstrates Capstone Engineering's successful implementation of
BIM with Civil 3D for railway corridor design. By embracing BIM methodologies
and leveraging Civil 3D's capabilities, Capstone Engineering delivered a project
characterized by:

e Increased design efficiency (30% reduction in design time)

e Improved collaboration (25% reduction in communication errors)

e Enhanced data accuracy (98% accuracy in quantity takeoffs)

e Additional value through visualization, sustainability, and future-proofing

Capstone Engineering stands as a testament o the transformative power of BIM
with Civil 3D in optimizing railway corridor design and creating high-quality, cost-
effective infrastructure solutions.



