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Disaster Management

Q7. Dam failures are always catastrophic, especially on the downstream side,
resulting in a colossal loss of life and property. Analyze the various causes of dam
failures. Give two examples of large dam failures.

Introduction

e Dams play a crucial role in harnessing the Earth's natural resources and
shaping our relationship with water.

Body

e \Write common causes of dam failures.
e Write examples of dam failure.

Conclusion

e Conclude with Dam Safety Act, 2021, and the Dam Safety Rehabilitation and
Improvement Project (DRIP).

Introduction

A dam, often described as an‘engineering marvel, is a man-made structure designed to
control the flow of water, typically by creating a barrier across a river or stream. Dams
play a crucial role in harnessing the Earth's natural resources and shaping our relationship
with water, making them a.cornerstone of modern infrastructure and water management
systems worldwide.

Dam failures can indeed be catastrophic, with far-reaching consequences for both human
life and property. These failures can occur due to various causes, often stemming from a
combination of factors. Here are some common causes of dam failures:

Causes of Dam Failures:

1. Design Flaws: Errors or omissions in the original dam design, such as inadequate
spillways or incorrect materials.

2. Construction Deficiencies: Poor construction techniques, lack of quality control,
or the use of substandard materials.
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Foundation Problems: Weak or unstable foundations that compromise the dam's
stability.

Siltation: Accumulation of sediment in the reservoir reducing storage capacity and
increasing pressure.

Hydrostatic Pressure: Excessive water pressure in the reservoir from heavy
rainfall, snowmelt, or inflow.

Natural Disasters: Earthquakes, landslides, and floods imposing extreme stress.
Aging Infrastructure: Deterioration over time without proper maintenance.
Human Error: Mistakes in dam management, maintenance, or operation.
Climate Change: Altered weather patterns impacting dam stability.

Dam safety is a complex issue, and there is no one-size-fits-all solution. The best
approach to dam safety will vary depending on the specific dam and its surroundings.
However, there are a number of general principles that can be followed to reduce the risk
of dam failure, such as:

Thorough site investigation: Before a dam is built, a thorough site investigation
should be conducted to identify and assess any potential hazards.

Conservative design: Dams should be designed with a high margin of safety to
account for uncertainties in the site conditions and loading conditions.
High-quality construction: Dams should be constructed using high-quality
materials and workmanship.

Regular inspection and maintenance: Dams should be inspected and
maintained on a regular basis to identify and repair any damage.

Examples of Large Dam Failures:

Bangiao Dam (1975, China): The Bangiao Dam failure is one of the deadliest
dam failures in history. It resulted from a combination of factors, including heavy
rainfall from a typhoon and inadequate maintenance. The dam and a network of
smaller dams failed, causing a catastrophic flood that claimed the lives of an
estimated 26,000 people.

The Machhu Dam (1979, Morbi, Gujarat, India): It occurred due to exceptionally
heavy rainfall. The abrupt discharge of water triggered catastrophic floods, leading
to the tragic loss of 2,000 lives and extensive damage to infrastructure. This event
stands as one of the most severe dam failures in India's history.

Conclusion

Taking proactive measures, including rigorous maintenance, continuous monitoring, and
community readiness, is vital to avert catastrophic dam failures and protect both lives and
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property. India's recent initiatives like the Dam Safety Act, 2021, and the Dam Safety
Rehabilitation and Improvement Project (DRIP) represent positive steps toward
enhancing dam safety and resilience.
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