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Mini-Case Study 4. 

Understanding Dam Construction and Management 
 

Introduction 
This case study explores the complexities of dam construction and management, 

focusing on the various types of dams, their design considerations, and the challenges 

faced during construction.  

Learning Objectives 
1. Understand the different types of dams and their structural characteristics. 

2. Analyze the challenges associated with dam construction and maintenance. 

3. Evaluate the environmental considerations and engineering solutions in dam 

management. 

Background 
The case study is based on a real-world scenario involving the repair and maintenance 

of existing dams, highlighting the importance of understanding engineering principles 

and environmental impacts. 

Key Concepts 
To effectively engage with the case study, students must grasp the following concepts: 

1. Types of Dams: Dams can be categorized into various types, including earth 

embankment dams, concrete gravity dams, and arch dams. Each type has 

unique structural characteristics and is suited for different geographical and 

hydrological conditions. This case study focuses on earth embankment dams. 
2. Permeability and Stability: Permeability refers to the ability of soil or rock to 

transmit water (check this video). In dam construction, it is crucial to minimize 

permeability to prevent water from seeping through the dam structure, which 

could compromise its stability. Stability involves ensuring that the dam can 

withstand the forces exerted by water and other environmental factors. 

https://damtoolbox.org/wiki/Embankment_Dams
https://damtoolbox.org/wiki/Embankment_Dams
https://www.britannica.com/technology/gravity-dam
https://www.britannica.com/technology/arch-dam
https://www.youtube.com/watch?v=TJhElJEDt3s
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3. Environmental Impact: The construction and maintenance of dams can 

significantly impact local ecosystems. Understanding the environmental 

implications, including habitat disruption and water quality, is essential for 

responsible dam management. 

Case 
The case revolves around a project aimed at repairing existing earth embankment dams 

that have suffered from rodent damage, leading to potential structural integrity issues. 

The project involves excavating the dam face, repairing rodent holes, and implementing 

measures to prevent future damage. Check appendix 1, to review more information 

about the project and also to some questions you need to have in mind before starting 

the construction of the project. 

Questions for Students 
1. What are the key factors to consider when selecting the location for a new 

dam? 

2. How can engineers ensure the stability and impermeability of a dam during 

construction? 

3. What environmental considerations must be addressed when repairing 

existing dams? 

 

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

Solutions to the questions 

1. Key Factors in Dam Location: 

a. Topography: The geographical features of the area, including 

elevation and slope, play a crucial role in determining the dam's 

location. Ideal sites often have natural barriers that can help contain 

water. 

b. Hydrology: Understanding the water flow patterns, including seasonal 

variations and flood risks, is essential for selecting a suitable location. 

c. Soil Composition: The type of soil in the area affects the dam's 

stability and permeability. Engineers must assess soil characteristics to 

ensure they can support the dam structure. 

2. Ensuring Stability and Impermeability: 

a. Material Selection: Using impermeable materials, such as clay, for the 

core of the dam helps prevent water seepage. Engineers must ensure 

that the materials used in construction meet specific permeability 

standards. 

b. Compaction Techniques: Proper compaction of the soil during 

construction is vital for maintaining stability. Engineers can use various 

compaction methods, such as rollers and vibratory compactors, to 

achieve the desired density. 

c. Monitoring and Maintenance: Regular inspections and maintenance 

are necessary to identify and address any issues that may arise over 

time, ensuring the dam remains stable and impermeable. 

3. Environmental Considerations: 

a. Ecosystem Impact: Engineers must assess the potential impact of 

dam repairs on local wildlife and habitats. This may involve conducting 

environmental assessments and implementing mitigation measures. 
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b. Water Quality Management: Ensuring that construction activities do 

not contaminate local water sources is crucial. Engineers should 

develop plans to manage runoff and sedimentation during repairs. 

c. Community Engagement: Involving local communities in the 

decision-making process can help address concerns and promote 

transparency regarding the environmental impacts of dam repairs. 

 

Key Takeaways 
• Understanding the different types of dams and their structural characteristics 

is essential for effective dam management. 

• Engineers must consider various factors, including topography, hydrology, 

and soil composition, when selecting a dam location. 

• Ensuring the stability and impermeability of a dam requires careful material 

selection, compaction techniques, and ongoing monitoring. 

• Environmental considerations are critical in dam construction and 

maintenance, necessitating assessments and community engagement. 

• Regular maintenance and inspections are vital for preserving the integrity and 

functionality of dam structures. 
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Appendix 1. Project information 

 
Dams’ location. Source: Kiewit 

 

Why the dams need to be repaired? 
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Job overview. Source: Kiewit 
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Questions to ask yourself before starting the job. Source: Kiewit 
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