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Postgraduate Certificate in Forensic Structural Engineering

Failure Analysis and Investigation Techniques

Failure Analysis and Investigation Techniques in Forensic Structural Engineering involve a comprehensive
study of structural failures to determine the root causes and contributing factors. This course provides
students with the necessary knowledge and skills to investigate structural failures, analyze the data
collected, and make recommendations to prevent similar incidents in the future. To understand the key
terms and vocabulary used in this course, let's delve into some of the essential concepts:

1. Failure Analysis:

Failure analysis is the process of examining a structure or component that has failed to determine why it
failed. This includes identifying the mode of failure, analyzing the sequence of events that led to the failure,
and identifying the factors that contributed to the failure. Failure analysis is crucial for understanding the
weaknesses in a structure and preventing similar failures in the future.

2. Forensic Engineering:

Forensic engineering involves the investigation of failures, accidents, or other incidents involving structures
or components. Forensic engineers use scientific principles and engineering expertise to determine the
cause of a failure and provide expert testimony in legal proceedings. Forensic engineering often involves
working with law enforcement agencies, insurance companies, and legal professionals.

3. Structural Failure:

Structural failure occurs when a structure or component is unable to perform its intended function. This can
be due to various factors, including design flaws, material defects, construction errors, or excessive loads.
Structural failures can have catastrophic consequences, leading to property damage, injuries, or even loss of
life.

4. Root Cause Analysis:

Root cause analysis is a methodical approach to identifying the underlying cause of a failure. This technique
involves asking "why" multiple times to uncover the primary cause of a failure, rather than just addressing
the symptoms. Root cause analysis helps investigators understand the systemic issues that led to the failure
and develop effective solutions to prevent future failures.

5. Load Path:

The load path in a structure refers to the route through which loads are transferred from the point of
application to the foundation. Understanding the load path is essential for analyzing structural failures, as
deviations or interruptions in the load path can lead to structural instability and failure. Engineers must
carefully assess the load path to ensure that it can safely support the applied loads.
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6. Material Properties:

Material properties refer to the characteristics of the materials used in a structure, such as strength,
stiffness, and durability. The material properties play a crucial role in determining the structural integrity and
performance of a building. Engineers must consider the material properties when designing structures to
ensure they can withstand the expected loads and environmental conditions.

7. Fatigue Failure:

Fatigue failure occurs when a structure or component fails due to repeated or cyclic loading over time.
Fatigue failure is a common type of failure in structures subjected to dynamic loads, such as bridges,
aircraft, and machinery. Engineers must consider fatigue failure in their designs and inspections to prevent
unexpected failures during the structure's lifespan.

8. Buckling:

Buckling is a structural failure mode that occurs when a slender member subjected to compressive loads
suddenly bends or collapses under the applied load. Buckling can occur in columns, beams, and other
structural elements, leading to instability and failure. Engineers must consider buckling effects in their
designs to ensure the structural stability of a building.

9. Non-Destructive Testing (NDT):

Non-destructive testing is a technique used to evaluate the structural integrity of a component or structure
without causing damage. NDT methods include ultrasonic testing, radiography, magnetic particle testing,
and visual inspection. NDT is crucial for detecting defects, cracks, and other anomalies in structures to
prevent failures and ensure structural safety.

10. Finite Element Analysis (FEA):

Finite element analysis is a numerical method used to simulate the behavior of structures under different
loading conditions. FEA allows engineers to model complex structures, predict stress distributions, and
assess the structural performance. FEA is a powerful tool for analyzing failures, optimizing designs, and
improving the safety of structures.

In the Postgraduate Certificate in Forensic Structural Engineering, students will learn how to apply these key
terms and concepts in real-world scenarios. By mastering failure analysis and investigation techniques,
students will be equipped to identify the causes of structural failures, develop effective solutions, and
ensure the safety and integrity of structures. Through hands-on exercises, case studies, and practical
applications, students will gain the knowledge and skills needed to excel in the field of forensic structural
engineering.
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