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Postgraduate Certificate in Forensic Structural Engineering

Structural Dynamics and Earthquake Engineering

The Postgraduate Certificate in Forensic Structural Engineering, course 48, delves into the crucial aspects of
Structural Failures and Remediation. To gain a comprehensive understanding of this field, it is essential to
grasp key terms and vocabulary associated with structural failures and the subsequent remediation
processes. Let's explore these terms in detail:

1. **Structural Failure**:
Structural failure refers to the incapacity of a structural element or system to perform its intended function
due to various reasons such as design errors, material defects, construction flaws, or overloading. It can lead
to catastrophic consequences, including collapse or damage to the structure.

2. **Forensic Engineering**:
Forensic engineering involves the investigation of structural failures to determine the root causes and
responsible parties. It combines principles of engineering and investigative techniques to analyze failures
and provide expert opinions in legal proceedings.

3. **Remediation**:
Remediation is the process of repairing or restoring a structure to its original or improved condition after a
failure. It includes evaluating the damage, developing repair strategies, and implementing corrective
measures to ensure the structural integrity and safety of the building.

4. **Load Path**:
The load path refers to the route through which loads are transferred from one structural element to
another within a building. Understanding the load path is crucial in analyzing structural failures as
disruptions in load transfer can lead to instability and collapse.

5. **Material Properties**:
Material properties are the physical characteristics of construction materials that influence their behavior
under different loading conditions. Properties such as strength, stiffness, ductility, and durability play a
significant role in determining the performance of a structure.

6. **Structural Analysis**:
Structural analysis involves evaluating the behavior of a structure under various loads to ensure its safety
and stability. It includes mathematical modeling, simulations, and testing to predict how a structure will
respond to external forces.

7. **Design Codes**:
Design codes are standards and guidelines that prescribe the minimum requirements for the design,
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construction, and maintenance of structures. Compliance with these codes is essential to ensure the
structural integrity and safety of buildings.

8. **Failure Modes**:
Failure modes are the different ways in which a structure can fail under specific conditions. Common failure
modes include bending, shear, compression, tension, and buckling, each requiring different remediation
strategies.

9. **Durability**:
Durability refers to the ability of a structure to withstand environmental factors, aging, and wear over time.
Ensuring durability is essential to prevent premature failure and maintain the long-term performance of a
building.

10. **Corrosion**:
Corrosion is the gradual degradation of metal structures due to chemical reactions with the environment. It
weakens the structural integrity of steel elements, leading to potential failures if not addressed through
proper maintenance and remediation.

11. **Cracking**:
Cracking in concrete or masonry structures can indicate underlying issues such as overloading, shrinkage,
settlement, or material deterioration. Identifying the cause of cracking is essential to implement effective
remediation measures.

12. **Water Intrusion**:
Water intrusion occurs when moisture penetrates into a building through leaks, cracks, or inadequate
waterproofing. It can cause damage to structural components, promote mold growth, and compromise the
stability of the building if not mitigated promptly.

13. **Foundation Settlement**:
Foundation settlement refers to the downward movement of the building's foundation due to soil
consolidation, poor compaction, or inadequate support. It can lead to structural damage, uneven floors, and
structural instability, requiring remediation to restore the foundation's integrity.

14. **Retaining Wall Failure**:
Retaining wall failure occurs when a wall designed to support soil or other materials collapses or deforms
under lateral pressure. Remediation of retaining wall failures involves assessing the cause of failure,
stabilizing the wall, and implementing preventive measures to avoid future incidents.

15. **Fire Damage**:
Fire damage can weaken structural elements, compromise material properties, and reduce the load-carrying
capacity of a building. Remediation of fire-damaged structures involves assessing the extent of damage,
replacing compromised elements, and restoring the building's fire resistance.
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16. **Structural Strengthening**:
Structural strengthening is the process of enhancing the load-carrying capacity and resilience of a structure
through the addition of supplementary elements or materials. Strengthening measures can include
retrofitting, external post-tensioning, or the application of fiber-reinforced polymers to improve structural
performance.

17. **Post-tensioning**:
Post-tensioning is a method of reinforcing concrete structures by placing high-strength steel tendons under
tension within the concrete members. This technique increases the structural capacity, reduces cracking, and
enhances the durability of the structure, especially in high-load applications.

18. **Carbon Fiber Reinforcement**:
Carbon fiber reinforcement involves bonding carbon fiber sheets or strips to structural elements to enhance
their strength and stiffness. This innovative technique is commonly used for strengthening beams, columns,
and slabs in structures requiring additional load capacity.

19. **Cathodic Protection**:
Cathodic protection is a corrosion prevention technique that uses sacrificial anodes or impressed current to
protect metal structures from corrosion. It creates a protective electrical field that inhibits the oxidation of
metals, extending the service life of steel components in corrosive environments.

20. **Vibration Analysis**:
Vibration analysis is a diagnostic tool used to assess the dynamic behavior of structures under operational
or environmental loads. It helps identify resonant frequencies, mode shapes, and potential vibration-
induced failures, allowing engineers to implement mitigation measures to prevent structural damage.

21. **Non-Destructive Testing**:
Non-destructive testing (NDT) is a set of inspection techniques that assess the integrity of structures
without causing damage. Common NDT methods include ultrasonic testing, magnetic particle testing,
radiography, and visual inspection, providing valuable insights into the condition of structural elements.

22. **Finite Element Analysis**:
Finite element analysis (FEA) is a numerical modeling technique used to simulate the behavior of complex
structures under different loading scenarios. FEA allows engineers to predict stress distributions,
deformation patterns, and failure modes, aiding in the design and remediation of structural elements.

23. **Failure Investigation**:
Failure investigation is the process of analyzing the causes and consequences of structural failures to
determine liability, prevent recurrence, and propose remediation strategies. It involves site inspections,
material testing, documentation review, and expert analysis to uncover the root causes of the failure.

24. **Expert Witness**:
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An expert witness is a qualified professional who provides specialized knowledge and opinions in legal
proceedings related to structural failures. Expert witnesses in forensic structural engineering play a crucial
role in presenting technical evidence, explaining complex concepts, and assisting in the resolution of
disputes.

25. **Insurance Claims**:
Insurance claims are requests for financial compensation made by property owners or stakeholders
following structural failures or damage. Handling insurance claims for structural failures involves
documenting the extent of damage, estimating repair costs, and negotiating settlements with insurance
companies to facilitate the remediation process.

26. **Building Codes**:
Building codes are regulations that govern the design, construction, and maintenance of buildings to ensure
safety, health, and welfare of occupants. Compliance with building codes is mandatory to mitigate structural
failures, protect public safety, and uphold industry standards.

27. **Seismic Retrofitting**:
Seismic retrofitting involves strengthening existing structures to improve their resistance to seismic forces
and minimize damage during earthquakes. Retrofitting measures may include adding shear walls, bracing
systems, base isolators, or damping devices to enhance the seismic performance of buildings.

28. **Structural Monitoring**:
Structural monitoring is the continuous assessment of a structure's condition through sensors, instruments,
and data analysis. Monitoring systems can detect changes in structural behavior, alerting engineers to
potential failures, and facilitating timely remediation actions to prevent catastrophic events.

29. **Risk Assessment**:
Risk assessment is the process of evaluating potential hazards, vulnerabilities, and consequences associated
with structural failures. Conducting risk assessments helps engineers identify critical areas of concern,
prioritize remediation efforts, and implement preventive measures to reduce the likelihood of failures.

30. **Occupational Health and Safety**:
Occupational health and safety (OH&S) regulations aim to protect workers from hazards in the workplace,
including those related to structural failures. Ensuring compliance with OH&S standards is essential to
safeguard the well-being of personnel involved in remediation activities and prevent accidents or injuries.

In conclusion, mastering the key terms and vocabulary related to Structural Failures and Remediation is
essential for professionals in the field of forensic structural engineering. Understanding these concepts
enables engineers to effectively investigate failures, develop remediation strategies, and ensure the safety
and longevity of structures. By applying this knowledge in practice, forensic structural engineers can
contribute to the advancement of the industry and the protection of public infrastructure.
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