
The Untold Story: History Of Structural
Failures That Will Leave You Astonished!
Have you ever wondered why some buildings collapse? How did the mighty and
seemingly invincible structures succumb to their own weight?

In this intriguing article, we explore the captivating history of structural failures,
unraveling the secrets behind these unfortunate events that continue to haunt
engineers, architects, and historians alike.

: The Building Blocks of Our Past

Structural failures have shaped the course of human history, leaving behind a trail
of destruction and cautionary tales we can learn from. From ancient civilizations
to modern times, architectural marvels have failed, resulting in disastrous
consequences.
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Let's embark on a journey through time, exploring significant structural failures
that have left an indelible mark on the world as we know it.

Ancient Failures: The Trials of Early Engineering

The early civilizations were pioneers in conquering the challenges of building
impressive structures. From the pyramids of Egypt to the Colosseum in Rome,
these ancient marvels showcased the architectural brilliance of our predecessors.

However, even the greatest minds of their time faced failures. The crumbling of
the Tower of Babel and the collapse of the Roman aqueducts are just a few
examples that remind us of the vulnerabilities inherent in early engineering.

Medieval Times: Lessons Learned Through Accidents

Medieval builders inherited the knowledge passed down from their ancestors but
faced their own share of structural failures. The instability of cathedrals and
castles plagued architects of the time.

One such example is the Beauvais Cathedral in France, which suffered multiple
collapses due to ambitious architectural goals and inadequate structural support.
The catastrophes eventually led to the realization of the importance of balance
and stability in construction.

Industrial Revolution: Innovations and the Price to Pay

The advent of the Industrial Revolution brought about groundbreaking
advancements in engineering and construction techniques. Skyscrapers rose to
prominence, symbolizing humanity's ambition to reach new heights.

Yet, structural failures were not left behind. The collapse of the Tay Bridge in
Scotland and the Boston Molasses Disaster in the United States serve as



reminders that progress comes at a price.

Modern-Day Challenges: Design vs. Safety

In our modern times, ambitious architecture and bold designs often push the
boundaries of engineering. The consequences of these challenging endeavors
can be devastating, as witnessed in tragedies such as the collapse of the World
Trade Center Twin Towers on September 11, 2001.

This era of engineering poses unique challenges, as architects and engineers
strive to strike a delicate balance between visually groundbreaking designs and
ensuring structural integrity.

Learning from the Past: Preventing Future Disasters

The history of structural failures teaches us valuable lessons that help shape the
future. Each disaster has led to advancements in engineering, safety protocols,
and risk assessment.

Through meticulous analysis and strict regulations, we have reached a point
where fewer structural failures occur. However, the path to perfection is ongoing,
constantly striving to improve and learn from our past mistakes.

In : Respecting the Power of Engineering

Structural failures are a testament to the complexity of engineering and the
fragility of our creations. They remind us that even the most brilliant and
ambitious designs are subject to the laws of physics and the test of time.

By delving into the history of these failures, we gain a deeper understanding of
their causes and the steps taken to prevent future disasters. It is this knowledge



that propels us forward, creating a safer and more resilient built environment for
generations to come.

So next time you marvel at a skyscraper or visit an ancient ruin, remember the
stories hidden within their foundations. For in failures, we find the wisdom to build
a stronger future.
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Throughout history, there have been many structural failures. However,
regrettably, in most cases, associated reports are either unavailable or
incomplete and inaccurate. Thus, there is little information tracing back to the root
cause of such incidents. Generally speaking, little information is accessible to the
public on structural failures that took place before the 19th century. Historically, in
many instances, these failures have been caused by humans, often between two
or more nations during war and, in some cases, between tribes within a country.
Seldom has history mentioned the true cause of such occurrences in detail
because of the general inaccuracy of how and why these events happened or
because their recordings were biased or influenced by personal motives. Due to
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these reasons, it is not the author’s intention to address them in this work.
Instead, the author will compile a few accounts of catastrophic failures that have
occurred in the past century or so—from the early 1900s until the early 2000s.
Fortunately, these structural failures and those following this period were correctly
reported, recorded, well-documented, and are easily accessible to the reader.
Hundreds of reports on these incidents are available to the public for review.
However, the author is selective and has chosen to report on structural failures
related to airlines, fighter jets, ships, space shuttles, liquid, and gas-pressurized
tanks, and other gas-related structural breakdowns. Regarding airline failures,
only those incidents that were caused by fatigue, fracture, and corrosion
mechanisms are collected and included in this report. These failures are
discussed thoroughly in a scientific manner by the author, who has expertise in
the field of fatigue, fracture mechanics, and material characterization. In addition,
a few other failures, such as with engines or crashes due to pilot error, are also
described here, but to a lesser extent.

This book differs from others of its kind because the book offers a short and basic
description of fatigue and fracture mechanics from Chapter 1 to Chapter 4 to
enrich the material content. In some cases, where it is necessary, the applications
of fatigue and fracture mechanics are integrated to describe an incident to
provide the reader greater clarity and depth regarding the structural failure
process. Lastly, the author aims to present fatigue and fracture mechanics in
layman’s terms, without complex equations to describe the failure mechanism in
detail. In addition, this book presents detailed descriptions of scientific
terminologies used to explain failure incidents by providing a brief explanation in
front of each technical term that is essential to describing a failure event. Figures
will be included when necessary to ensure greater clarity. Finally, in the last
chapter, the author elaborates on how to damage an enemy’s missile in order to
prevent it from entering the US airspace. A summary of the author’s work on the



Strategic Defense Initiative (SDI) while he was working as a scientist for
McDonnell Douglas Aerospace Company (now known as Boeing Aerospace), will
also be part of the last chapter. SDI, or the “Star Wars Program,” was a proposed
missile defense system of the Department of Defense (DOD) under President
Ronald Reagan who established it with the intention of protecting the US from
any Russian nuclear missile attacks.
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