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Course Objectives
Upon completing this course, participants will be able to:
1. Analyze the primary structural and engineering deficiencies that led to the
Surfside Condominium collapse.
2. Understand the role of maintenance and inspections in preventing structural
failures.
3. Apply lessons learned for future engineering design and maintenance practices.
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Intended Audience

This course is designed for licensed professional engineers, structural engineers, civil
engineers, building inspectors, and architects involved in the design, analysis, and
maintenance of structures. It is also valuable for professionals in construction and
forensic engineering seeking to understand real-world examples of engineering failure
and its implications.



Located at 8777 Collins Avenue, Surfside, Florida, the beachfront Champlain Towers
South condominium was a 12-story building constructed in 1981. At approximately 1:25
AM on June 24, 2021, the building’s northeastern section collapsed without warning,
leading to the deaths of 98 individuals and the displacement of many others.

The collapse of the Champlain
Towers South condominium is one
of the most catastrophic structural
failures in modern U.S. history.

This chapter provides a
comprehensive overview of the
event, including the sequence of
the collapse, immediate rescue,
and recovery operations. It will
also examine the initial
investigative findings that set the
stage for deeper analysis.

1.1 Sequence of Events Leading to the Collapse

In the early hours of June 24, 2021, residents in the Champlain Towers South
condominium were abruptly awakened by a thunderous noise as the northeastern
portion of the building began to fail. Eyewitness accounts and surveillance footage
reveal that the parking garage beneath the structure experienced initial signs of
distress, with sections of the slab visibly cracking and collapsing. Moments later, the
cenfral and eastern portions of the building collapsed in quick succession, creating a
massive debris field. The western portion of the building, while still standing, suffered
severe structural compromise and was later demolished for safety reasons.

The sudden nature of the collapse left little fime for evacuation, resulting in extensive
casualties. Survivors reported hearing loud cracking noises and feeling vibrations prior to
the failure, however, the building's progressive collapse allowed no opportunity for
escape from the affected sections.

1.2 Rescue and Recovery Efforts

In the immediate aftermath of the collapse, first responders from multiple agencies
launched a large-scale rescue operation. The challenge was immense: tons of
concrete and steel debris covered the site, complicating access to potential survivors.

Specialized search-and-rescue teams used heavy equipment, thermal imaging, and
sound detection devices to locate and extract individuals from the rubble. Despite their
efforts, only a few survivors were found in the initial hours following the collapse. After
several days, and as hopes of finding additional survivors diminished, the rescue
operation transitioned to recovery.



In total, 98 people were confirmed dead, making it one of the deadliest structural
failures in the United States. The tragedy drew national and international attention,
prompting federal and state agencies to assist in the response and investigation.

1.3 Initial Findings and Hypotheses

The collapse of Champlain Towers South immediately raised questions about the
building’s structural integrity, and the factors that contributed to such a catastrophic
failure. Initial investigations revealed long-standing concerns about the building’s
condition. A 2018 structural assessment report had highlighted significant issues,
including spalling concrete, corrosion of reinforcing steel, and inadequate
waterproofing systems.

Particular attention was given to the building’s foundation and parking garage, where
signs of deterioration had been observed for years. Saltwater intrusion from the nearby
ocean, coupled with inadequate drainage, likely exacerbated the corrosion of key
structural elements. Additionally, the progressive nature of the collapse suggested
systemic weaknesses rather than isolated failures.

1.4 Broader Implications

The Surfside condominium collapse prompted immediate scrutiny of similar structures in
coastal regions, particularly those built in the 1970s and 1980s. The tragedy underscored
the importance of proactive maintenance and rigorous inspection protocols,
particularly for buildings exposed to harsh environmental conditions. In response, Miami-
Dade County mandated immediate inspections of older high-rise buildings, and began
revising its building codes and inspection requirements.

The collapse highlights the emotional and societal toll of engineering failures. Families of
the victims, survivors, and the broader community were deeply affected, sparking calls
for increased accountability in building maintenance and safety practices. The Surfside
tragedy serves as a grim reminder of the potential consequences of neglecting
structural integrity and maintenance in the built environment.

1.5 Conclusion

The collapse of the Champlain Towers South condominium serves as a strong reminder
of the critical importance of structural integrity, proactive maintenance, and rigorous
inspection protocols in engineering.

The following chapters will examine how this tragedy highlighted systemic weaknesses,
exacerbated by environmental factors, and years of neglect, leading to a catastrophic
loss of life.



The structural design and construction of the Champlain Towers South condominium
played a critical role in the events leading to its collapse. Built in 1981, the building was
a 12-story reinforced concrete structure. It followed design and construction practices
common at the time.

This chapter examines the architectural layout, material specifications, and
construction methods used, as well as any deviations or flaws that may have
conftributed to its failure.

2.1 Architectural and Structural Layout

Champlain Towers South was designed as a flat-plate concrete structure, a common
choice for residential buildings due to its simplicity and cost-effectiveness. The design
featured large floor slabs, supported by concrete columns and walls, with minimal use
of beams. While flat-plate systems allow for efficient construction and open floor plans,
they are particularly sensitive to issues, such as slab punching shear, which occur when
loads exceed the capacity of the slab-to-column connections.

The building’s foundation system consisted of reinforced concrete slabs and piles
embedded into the subsurface soil. A parking garage located at ground level also
served as a key structural component, supporting the building above. This design
created inherent challenges, as the garage slab was exposed to environmental
conditions that could accelerate deterioration, such as saltwater intrusion and poor
drainage.

2.2 Materials and Construction Practices

The materials used in the construction of Champlain Towers South were typical of the
era, and included Portland cement concrete and steel reinforcement. However, the
building’s location near the ocean infroduced environmental stressors, such as high
humidity and salt-laden air, which can accelerate corrosion in reinforcing steel. Proper
proftection measures, such as waterproof membranes and adequate concrete cover
over reinforcement, are essential in such environments.

Post-collapse investigations revealed several construction-related concerns, including:

o Inadequate Concrete Cover: In some areas, the depth of concrete over the
reinforcing steel was insufficient to protect it from corrosion.

o Poor Waterproofing: The waterproofing system beneath the pool deck and
parking garage was found to be inadequate, allowing water to infilirate and
damage the underlying structural elements.

o Potential Material Deficiencies: Questions were raised about the quality of
concrete and steel used during construction, though further testing would be
needed to confirm these hypotheses.

2.3 Design Flaws and Deviations
While the structural design of the building generally conformed to the standards of the
fime, certain aspects were later identified as potential contributors to its collapse.



Design flaws included:

« Insufficient Redundancy: The flat-plate design lacked sufficient redundancy,
meaning that the failure of one component, such as a slab or column, could
lead to a progressive collapse.

o Opverstressed Slabs: Areas of the building, such as the pool deck and parking
garage, were found to have been subjected to loads exceeding their design
capacity, thus potentially weakening the structure over time.

o Drainage and Ponding Issues: The pool deck and parking garage exhibited poor
drainage, leading to water ponding that further strained the structure and
increased the risk of water infiltration.

Construction Deviations and Quality Control

During the construction phase, any deviations from the original design, or lapses in
quality control, could have contributed to the building’s vulnerabilities. Common issues
that may arise during construction include improper placement of reinforcement,
insufficient curing of concrete, and lack of adherence to design specifications. Post-
collapse investigations were, therefore, essential for identifying whether such issues were
present in the Champlain Towers South.

2.4 Lessons from the Original Design and Construction

The structural design and construction practices employed in Champlain Towers South
reflected the standards of the time, but failed to account for long-term environmental
and maintenance challenges. This case underscores the need for comprehensive risk
assessments during the design phase, particularly for buildings located in coastal
environments. It also highlights the importance of incorporating durability measures,
such as adequate waterproofing and robust structural redundancy, to ensure long-term
performance.



The Champlain Towers South collapse highlighted critical failures in maintenance and
inspections, which compounded the building’s vulnerabilities over time. Despite
warnings from structural assessments conducted years before the collapse, insufficient
action was taken to address the growing concerns.

This chapter examines the
timeline of maintenance and
inspection activities, their
shortcomings, and their role in
the eventual failure.

3.1 Timeline of Maintenance
and Inspection Reports

The Champlain Towers South
condominium was subject to
periodic inspections and
maintenance, as mandated
by local regulations.

Notable milestones in the
building’s maintenance history
include:

e 1990s and 2000s: Early
signs of deterioration, including
cracking and spalling
concrete, were observed in
the building’s parking garage
and pool deck areas. Repairs
were made sporadically but
failed to address the root
causes.

e 2018 Structural Assessment: An engineering report commissioned by the
condominium association identified significant structural damage. The report
detailed "maijor structural damage" in the parking garage and pool deck,
including spalling concrete, exposed rebar, and failed waterproofing
membranes.

e 2020 Inspection Follow-Up: The building’s 40-year recertification inspection
began in 2020 but was not completed before the collapse. Engineering
assessments reiterated the urgency of addressing the structural deficiencies
noted in 2018.

3.2 Key Deficiencies in Maintenance
Maintenance efforts at Champlain Towers South were fragmented and insufficient to
address the building’s growing vulnerabilities.



Specific deficiencies included:

o Delayed Repairs: Critical repairs identified in the 2018 report, such as the
replacement of the pool deck waterproofing, and repair of spalling concrete,
were delayed due to funding disputes and logistical challenges.

e Band-Aid Solutions: Temporary fixes, such as patching cracks or applying surface
freatments, were implemented instead of comprehensive structural
rehabilitation.

+ Inadequate Preventive Measures: Routine preventive maintenance, such as
sealing cracks and maintaining drainage systems, was inconsistent, allowing
damage to worsen over time.

3.3 Role of Inspections

Inspections conducted on the building were instrumental in identifying structural
problems, however, they were not followed by timely corrective actions. The 2018
structural assessment, prepared by a licensed engineering firm, explicitly warned of
"abundant cracking and spalling," and called for repairs "in a timely fashion." Despite
these warnings, no immediate action was taken to mitigate the risks, leaving the
building in a precarious state.

Additionally, the inspection process itself had limitations, such as:
e Lack of Enforcement: Regulatory agencies did not enforce stricter timelines for
addressing the deficiencies identified in the reports.
¢ Inadequate Monitoring: There was no mechanism to ensure that repairs were
completed to the required standards or within an appropriate timeframe.

3.4 Financial and Administrative Challenges

The condominium association faced financial constraints, and internal disagreements
hindered effective maintenance. Repair costs for the structural deficiencies were
estimated at $9 million in 2018, escalating to $15 million by 2021. These rising costs
created significant friction among residents, delaying the approval of repair projects.
Administrative challenges further complicated the situation. The condominium board
struggled to coordinate with contractors and engineering firms, leading to inefficiencies
in planning and executing the necessary work.

Impact on the Collapse

The delayed and inadequate maintenance of Champlain Towers South directly
conftributed to its collapse. Critical structural elements, such as the parking garage slab
and columns, were weakened by years of neglect and exposure to environmental
stressors. The lack of timely repairs exacerbated these vulnerabilities, creating the
conditions for the progressive collapse that occurred in June 2021.

3.5 Lessons on Maintenance and Inspection Practices
The Surfside condominium collapse underscores the importance of proactive
maintenance and rigorous inspections in ensuring the longevity of structures.

Key lessons include:



Prioritizing Structural Integrity: Maintenance efforts must focus on addressing root
causes rather than implementing temporary fixes.

Timely Repairs: Structural deficiencies identified in inspections should be treated
with urgency to prevent further deterioration.

Enhanced Oversight: Regulatory agencies should implement stricter
enforcement mechanisms to ensure compliance with maintenance and
inspection requirements.



The Champlain Towers South collapse was significantly influenced by its environmental
setting. This was compounded by the external stressors to which the structure was
subjected over decades.

This chapter explores how the building’s coastal location, environmental conditions,
and external factors contributed to the degradation of critical structural components,
eventually leading to its failure.

4.1 Coastal Environment and Saltwater Intrusion

The building’s location near the Atlantic Ocean, exposed it to a coastal environment
characterized by high humidity, salt-laden air, and frequent storms. These conditions
accelerated the deterioration of concrete and steel components.

The environmental and external factors resulted in:

o Corrosion of Reinforcement: Saltwater intrusion into the concrete led to the
corrosion of reinforcing steel. Corroded steel expands, causing the surrounding
concrete to crack and spall, further exposing the reinforcement to
environmental degradation.

o Concrete Deterioration: The ingress of chloride ions from saltwater weakened the
concrete, reducing its strength and increasing its permeability. This allowed more
water and salt to penetrate, creating a feedback loop of deterioration.

4.2 Poor Drainage and Water Ponding

Drainage issues were a persistent problem at Champlain Towers South. The pool deck
and parking garage frequently experienced water ponding, which compounded the
building’s structural vulnerabilities.

Impact of poor drainage and water ponding included:

o Hydrostatic Pressure: Prolonged exposure to standing water increased
hydrostatic pressure on structural slabs and walls, stressing the concrete and its
connections to other elements.

o Infiltration of Water: Poor waterproofing allowed water to seep into the concrete
slabs and subgrade, accelerating corrosion and undermining the structural
integrity of critical components.

e Freeze-Thaw Cycles: While less common in South Florida’s warm climate,
occasional freeze-thaw cycles could have exacerbated cracking and
deterioration in unprotected concrete.

4.3 Climate and Weather Impacts
Florida's climate includes intense sun exposure, high temperatures, and frequent
tropical storms, all of which stress building materials over time.

Key effects of climate and the weather include:



¢ Thermal Expansion and Contraction: Daily and seasonal temperature variations
caused the materials in the building to expand and contract, creating stress
fractures in concrete and joints.

o Hurricane Exposure: The building likely experienced wind-driven rain and storm
surge events during its lifetime, further compromising its structural resilience.

4.4 Nearby Construction Activities
External vibrations and ground movement caused by nearby construction projects
have been suggested as potential conftributors to the building’s collapse. While
investigations were ongoing, preliminary reports indicated potential effects resulting
life]agk
o Vibrations: Pile driving and excavation activities associated with adjacent
construction projects may have induced vibrations that weakened the already
compromised structure.
o Soil Subsidence: Studies of the site revealed evidence of gradual subsidence
over time, which could have shifted the building’s foundation and stressed its
structural elements.

4.5 Geological and Soil Conditions
The building was constructed on reclaimed land near the shoreline, a practice that
infroduces specific risks.

Geological conditions at the site of Champlain Towers South included:
o Soft Soils: Coastal soils, often consisting of loose sands and sediments, are less
stable than native soils and can contribute to uneven settlement.
o Groundwater Levels: The high water table in the region allowed salt-laden
groundwater to interact with the building’s foundation, exacerbating corrosion
and weakening concrete.

4.6 Role of Neglected Environmental Adaptations
When designing structures in coastal environments, engineers must incorporate
adaptations to mitigate environmental risks. Several critical measures were either
absent or insufficient in Champlain Towers South, including:
1. Protective Coatings: Adequate waterproofing and protective coatings for
concrete and steel were not maintained or upgraded over time.
2. Drainage Systems: The building’s drainage systems were not properly designed
or maintained, allowing persistent water ponding.
3. Corrosion-Resistant Materials: The use of materials more resistant to saltwater
corrosion, such as epoxy-coated reinforcement, could have extended the
building’s lifespan.

4.7 Lessons Learned from Environmental Factors

The environmental stresses faced by Champlain Towers South are a stark reminder of
the importance of incorporating durability and resilience into building design and
maintenance.

Key takeaways include:



1. Proactive Corrosion Mitigation: Regular inspection and maintenance of concrete
and steel components are essential in coastal environments.

2. Improved Drainage Design: Proper drainage systems must be a priority to
prevent water accumulation and infiltration.

3. Geotechnical Assessments: Thorough geotechnical studies and ongoing
monitoring of soil conditions are critical to identifying and mitigating foundation
risks.

The Champlain Towers South collapse demonstrates how environmental and external
factors, when combined with structural deficiencies and neglect, can lead to
catastrophic failures.



The collapse of Champlain Towers South was a progressive structural failure that began
in one area, and rapidly spread throughout a significant portion of the building. This
chapter examines the failure mechanisms involved, the sequence of events that
unfolded during the collapse, and the underlying vulnerabilities that set the stage for
this catastrophic event.

5.1 Initial Failure in the Parking Garage
Investigative reports and video evidence indicate that the failure began in the parking
garage, located beneath the northeastern section of the building.

Key issues in this area included:

e Punching Shear Failure: The flat-plate slab design, where concrete slabs are
supported directly by columns without additional beams, is susceptible to
punching shear. This occurs when the slab cannot adequately distribute loads
around the columns, causing a localized failure.

e Cracking and Spalling: The parking garage slab exhibited extensive cracking
and spalling. These defects weakened the slab’s ability to transfer loads, making
it vulnerable to failure.

o Water Infiltration: Persistent water infiltration due to poor waterproofing
compounded the structural weaknesses, corroding the steel reinforcement and
reducing the slab’s load-bearing capacity.

Witnesses reported seeing the garage slab crumble, and hearing loud cracking noises
moments before the collapse, suggesting that these initial failures triggered the
subsequent chain of events.

5.2 Progressive Collapse Sequence
The failure of the garage slab led to a progressive collapse, where the loss of one
structural element triggered the failure of adjacent components.

The sequence of events can be summarized as follows:

1. Collapse of the Pool Deck: The failure of the parking garage slab spread to the
pool deck, which was connected to the same structural system. The deck's
collapse increased the load on surrounding columns and slabs.

2. Column Failures: The addifional loads caused by the pool deck collapse
exceeded the capacity of nearby columns, leading to their failure. Corrosion
and spalling in these columns further reduced their load-bearing capacity.

3. Eastern Tower Collapse: The loss of critical columns and slabs destabilized the
eastern section of the building, causing it to collapse. This failure occurred within
seconds, leaving no time for occupants to escape.

4. Partial Failure of the Central Tower: As the eastern section fell, it pulled on
structural elements in the central section of the building, leading to its partial
collapse.



This rapid progression left little opportunity to intervene, as the entire sequence
unfolded in a matter of seconds.

5.3 Key Failure Mechanisms
The collapse of Champlain Towers South involved several interconnected failure
mechanisms, such as:

e Punching Shear: As previously mentioned, the failure of slab-to-column
connections initiated the collapse. This type of failure is often sudden and
catastrophic, providing no warning.

o Progressive Collapse: The structural system lacked sufficient redundancy to
contain the initial failure. Once one section failed, the collapse propagated
through the building.

o Corrosion and Material Degradation: Years of exposure to saltwater and
inadequate maintenance had significantly weakened critical components,
including slabs, columns, and reinforcement.

o Overloading and Design Deficiencies: Certain areas of the building, such as the
pool deck, were subjected to loads beyond their original design capacity. This
overloading further stressed already compromised elements.

5.4 Contributing Structural Vulnerabilities
In addition to the immediate failure mechanisms, several long-term vulnerabilities
conftributed to the collapse, including:

o Flat-Plate Design Limitations: While efficient, flat-plate designs are inherently
more vulnerable to progressive collapse if not carefully maintained and
monitored.

¢ Inadequate Maintenance: The delayed repairs and lack of proactive
maintenance allowed small defects to grow into critical failures.

o Insufficient Structural Redundancy: Modern building codes often require more
robust systems to prevent progressive collapse, however, these measures were
not in place during the time of Champlain Towers South’s construction.

5.5 Post-Collapse Investigations

Post-collapse investigations conducted by forensic engineering teams, including the
National Institute of Standards and Technology (NIST), identified critical structural
deficiencies and environmental factors that contributed to the collapse. These findings
emphasized the need for improved building codes, proactive maintenance, and
regular inspections to prevent similar failures in the future.

5.6 Lessons from the Failure Sequence
The sequence of events in the Champlain Towers South collapse underscores the
importance of designing and maintaining structures with resilience in mind.

Key lessons include:
1. Redundancy in Structural Systems: Robust structural systems with sufficient
redundancy can prevent localized failures from spreading.
2. Proactive Monitoring: Regular monitoring of structural components, particularly in
areas exposed to environmental stressors, is essential o identify and address
vulnerabilities early.



3. Building Code Evolution: Continuous improvements to building codes and
retrofitting of older structures are necessary to mitigate risks associated with
aging infrastructure.

The failure mechanisms and sequence of collapse at Champlain Towers South serve as
a sobering reminder of the devastating consequences of neglecting structural integrity
and maintenance.



The collapse of Champlain Towers South was a wake-up call for the engineering
community, policymakers, and the public. It highlighted the dire consequences of
neglecting maintenance, overlooking design vulnerabilities, and failing to address
environmental stressors. This chapter synthesizes the lessons learned from this tragedy
and explores the implications for future engineering practices, building codes, and
regulatory frameworks.

6.1 Importance of Proactive Maintenance

One of the most critical lessons from the Surfside tragedy is the need for consistent and
proactive maintenance of aging structures. Maintenance delays and temporary fixes
conftributed significantly to the building’s failure.

Moving forward, the following principles must guide maintenance practices:

o Timely Repairs: Identified deficiencies must be addressed without delay to
prevent further degradation.

o Comprehensive Assessments: Regular and thorough structural evaluations should
be mandatory, focusing on critical components such as load-bearing elements,
waterproofing systems, and drainage.

e Funding Mechanisms: Property owners and governing bodies must prioritize
establishing reserves and financial plans to fund necessary repairs and
maintenance.

6.2 Enhanced Inspection Protocols
Inspection protocols must be more rigorous and enforceable to identify and mitigate
structural vulnerabilities effectively.

Improvements to inspection frameworks include:

e Mandated Frequency: Older buildings, especially in high-risk environments such
as coastal regions, should be subject to more frequent inspections.

e Independent Oversight: Inspections should be conducted by independent third-
party experts to ensure objectivity and thoroughness.

o Enforcement of Recommendations: Mechanisms must be in place to ensure that
repair recommendations from inspections are implemented within a specified
timeframe.

6.3 Design Resilience and Structural Redundancy

The design limitations of Champlain Towers South, particularly its lack of redundancy,
played a significant role in the collapse. To prevent similar failures, modern engineering
practices must prioritize resilience and adaptability.

Key engineering practices should include:



e Redundancy in Structural Systems: Designs should include redundant load paths
to ensure that the failure of one component does not lead to a progressive
collapse.

¢ Load Capacity and Environmental Adaptations: Structures in high-risk
environments should be designed with extra safety margins, and use materials
that can withstand environmental stressors such as corrosion.

o Reftrofit Solutions: Older buildings should be retrofitted with modern safety
features, such as additional reinforcements and updated drainage systems, to
meet current standards.

6.4 Building Code Updates and Policy Reforms

The Surfside collapse exposed gaps in building codes and regulatory oversight.
Policymakers and regulatory agencies must address these gaps to prevent future
tragedies.

Key reforms should include:

o Strengthened Building Codes: Codes should be revised to incorporate lessons
learned from Surfside, including stricter requirements for coastal structures and
flat-plate designs.

e Mandatory Reserve Funds: Condominium associations and similar governing
bodies should be required to maintain reserve funds dedicated to structural
maintenance and repairs.

o Digital Record Keeping: Comprehensive digital records of maintenance,
inspections, and repairs should be mandatory to improve accountability and
fransparency.

6.5 Ethical Considerations in Engineering
The Surfside collapse raises ethical questions about the responsibilities of engineers,
property managers, and regulators.

Key ethical principles include:

o Prioritizing Public Safety: Engineers and building officials must prioritize public
safety over cost or convenience when addressing structural concerns.

o Transparency with Stakeholders: Condominium associations and property
managers should communicate inspection findings and repair needs clearly to
residents and other stakeholders.

e Continuous Education: Engineers must stay informed about evolving standards,
materials, and practices to ensure they are equipped to address emerging
challenges.

6.6 Broader Implications for Infrastructure Safety

The collapse of Champlain Towers South is part of a broader narrative about aging
infrastructure and the challenges of maintaining it. In the U.S. and worldwide, many
buildings, bridges, and other structures face similar risks due to age, environmental
conditions, and maintenance backlogs.

Addressing these challenges will require:



¢ Investment in Infrastructure: Governments and private entities must allocate
resources to assess and repair aging infrastructure.

e Public Awareness Campaigns: Educating property owners and residents about
the importance of maintenance and inspection can help prevent
complacency.

o Interdisciplinary Collaboration: Engineers, architects, policymakers, and
environmental scientists must work together to develop holistic solutions for
infrastructure safety.

6.7 Conclusion

The Surfside condominium collapse was a preventable fragedy, underscoring the
critical need for rigorous maintenance, robust design, and proactive governance. By
learning from this disaster, the engineering community has an opportunity to implement
meaningful changes that prioritize safety and resilience. The lessons from Surfside should
serve as a guidepost for future practices, ensuring that such a tragedy is never
repeated.



8.

9.

. American Concrete Institute (ACI). Guidelines for Concrete Repair and

Durability.

American Society of Civil Engineers (ASCE). "Case Study: Champlain Towers
South Collapse." Journal of Structural Engineering, 2022.

Engineering News-Record (ENR). "Lessons from Surfside: Examining Building Code
Reforms." Available at:

Federal Emergency Management Agency (FEMA). Structural Failure Reports: Key
Findings on Building Collapses.

Florida Building Code. Key Amendments and Updates Post-Surfside Collapse.
Available at:

Miami Herald. "Unsealed Records Highlight Structural Concerns at Champlain
Towers." Published 2021. Available at:

National Institute of Standards and Technology (NIST). Champlain Towers South
Investigation Overview. Available at:

Postell, D., et al. "Concrete Durability in Coastal Environments." Concrete
International, 2020.

Smith, J. & Brown, T. Forensic Engineering and Structural Failures. Wiley Publishing,
2018.

10. Surfside Engineering Report, 2018. Morabito Consultants, Inc. "Structural Field

Survey Report."


https://www.enr.com/
https://www.floridabuilding.org/
https://www.miamiherald.com/
https://www.nist.gov/

This course was prepared by Cadistics Courseware
All rights reserved

Educational Use Only
The content of this course is provided for educational purposes only. While every effort
has been made to ensure the accuracy and reliability of the information presented, the
author or publisher makes no guarantees regarding the completeness or applicability
of the information to specific professional practices. Users are advised to consult
additional resources and exercise professional judgment when applying the knowledge
contained in this course.



