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Mini-Case Study 8 

Bridge Construction Operations 
Introduction 
This case study explores the construction of pre-cast girders bridges for the high-speed 

rail project in California. 

Learning Objectives 
1. Differentiate between cast-in-place and precast girders in bridge construction. 

2. Identify potential challenges and solutions in coordinating construction activities 

over active rail lines. 

3. Evaluate the importance of detailed planning and risk management in large-scale 

infrastructure projects. 

Background 
To effectively engage with this case study, students should familiarize themselves with 

the following concepts: 

1. Cast-in-place and precast girder: In basic terms, cast-in-place involves pouring 

concrete on-site, while precast involves manufacturing concrete components off-

site and transporting them to the construction site (Check Appendix 1). 
2. Lift Plans: A lift plan is a detailed document that outlines how heavy materials, 

such as girders, will be lifted and placed during construction. It includes 

calculations for crane capacity, rigging methods, and safety protocols (example). 
3. Third-Party Coordination: In large construction projects, especially those 

involving railroads, coordination with third parties (e.g., railroad companies, local 

authorities) is essential. This includes obtaining necessary permits and ensuring 

that construction activities do not disrupt existing services. 

 

 

 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.nae.usace.army.mil/Portals/74/docs/Contracting/FY_2018/NHL-UVDStandardLiftPlan.pdf?ver=2018-05-09-143705-343
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Case 
The project was tasked with completing two bridges within a six-month timeframe, 

starting from late fall 2023. The challenges included coordinating with the railroad for 

track closures, managing logistics for transporting precast girders, and ensuring safety 

during construction operations (Check Appendix 2). 

Questions for students 
 

1. What factors influence the choice between cast-in-place and precast bridge 

construction methods? 

2. How can effective communication and planning mitigate risks associated with 

working near active rail lines? 

3. What strategies can ensure the project stays on schedule despite potential 

delays from third-party coordination? 

 

 

 
Students should work on these questions before continuing to the next page. 
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Approach 

Approach to the questions 

1. Key Factors Influencing Construction Method Choice: 

a. Schedule and Speed: Precast methods often allow for faster 

construction as components can be manufactured off-site while site 

preparation co-occurs. 

b. Site Constraints: In areas with limited space or access, precast 

elements can be more manageable to transport and install. 

c. Cost Considerations: While precast may have higher upfront costs, it 

can reduce overall project costs by minimizing labor and time on-site. 

2. Mitigating Risks through Communication and Planning: 

a. Regular Coordination Meetings: Establishing frequent meetings with 

all stakeholders, including railroad representatives, to discuss 

schedules and address concerns. 

b. Detailed Lift Plans: create comprehensive lift plans that account for 

all variables, including weather conditions and equipment availability. 

This will ensure safe operations. 

c. Contingency Planning: Develop backup plans for potential delays or 

issues, such as alternative girder transport routes. 

3. Strategies to Maintain Project Schedule: 

a. Pre-Staging of Materials: Ensure all materials, such as girders, are 

pre-staged close to the site to minimize transport time. 

b. Efficient Use of Resources: Allocating sufficient resources, including 

labor and equipment, to handle multiple tasks simultaneously. 

c. Monitoring Progress: Implementing a robust project management 

system to track progress and quickly identify any deviations from the 

schedule. 



Heavy Civil Mini-Case Study Series 

4 
 

Key Takeaways 
• The choice of construction method significantly impacts project timelines, 

costs, and logistics. 

• Effective communication and detailed planning are essential for mitigating 

risks in complex construction environments. 

• Proactive strategies, such as pre-staging materials and contingency planning, 

can help maintain project schedules despite challenges. 

• Collaboration with third parties is essential for successfully executing large-

scale infrastructure projects, particularly those involving active rail lines. 

• Continuous monitoring and adaptation are necessary to navigate the dynamic 

nature of construction projects. 
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Appendix 1 

 

 
 

 

Typical sections. Source: Dragados-Flatirons 
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Pre-cast Girder Terminology. Source: Dragados-Flatirons 
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Appendix 2 
 

 

Girders. Source: Dragados-Flatirons 

 

Tub girders. Source: Dragados-Flatirons 
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