St ee I St one &

The Story of the Brooklyn Brldge




The Big Idea: A Bridge
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Engineering the Impossible

John Augustus Roebling was a German-born civil S
engineer whose pioneering suspension and aqueduct “&
projects in mid-19th-century America laid the & :
groundwork for his crowning achievement, the Brooklyn _
Bridge.
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John Augustus Roebhng (1806 1869)
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Vission

“From spanning rivers with iron threads to
defying limits in steel and stone, John A.
Roebling envisioned a bridge that would not just
connect cities but propel humanity into a new
age of engineering daring.”

PAGE 3



Dreamers &
Doers: The
Roebling Family
Legacy

John Roebling’s bold steel-wire suspension design sparked the
Brooklyn Bridge; after his death, Washington led from his
sickbed, and Emily’s on-site leadership turned their vision into
reality, embodying resilience and determination.

WASHINGTON A. ROEBLING.
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The Bridge Between Vision
and Reality”

When Washington Roebling fell ill from caisson
disease, Emily Roebling assumed on-site leadership-
interpreting his remote instructions, directing
engineering teams, and liaising with government and
contractors—to sustain project momentum and |
ensure the Brooklyn Bridge’s successful completion.
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Blueprint of
Innovation
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Revolutionary Hybrid Design:

A bold fusion of suspension and cable-stayed
engineering for unmatched strength

Daring Deep Foundations:

Fearless use of pneumatic caissons to anchor
towers beneath the East River

Electric Glory

World’s first bridge lit by electricity, transforming
infrastructure into a nighttime spectacle



Cracks in the Plan:
Fraud & Failures

J. Lloyd Haigh knowingly supplied defective
steel wire for the main cables, compromising
the bridge’s integrity. Rather than replace the
flawed material, engineers discreetly added
thousands of high-quality strands to restore
safety. The fraud remained undisclosed until
after the bridge opened, underscoring the vital
need for rigorous material inspection.

J. LLOYD HAIGH (1835-1917)
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Values (units per category)

v - Missed Targets

Brooklyn Bridge: Estimated vs Actual Budget & Schedule | -

Initial Estimate

17.5 Final Outcome - ;

150 e Human Impact - Worker fatalities (20-30) and
serious injuries, Washington Roebling’s permanen
125 b SRR disability from caisson disease _
e Quality & Risk Events - J. Lloyd Haigh’s cable-wire
T I — fraud and the extra strands added, Major safety

S i incidents (caisson blowouts, decompression
cases)

* Leadership Disruptions - John Roebling’s death
before groundbreaking, Washington Roebling’s
remote management after illness, Emily Roebling’.

on-site command to sustain progress
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Workforce & Sacrific

e Over 2,500 hardworking laborers endured 14 years of [’ e =
grueling work, with 20-30 losing their lives and many [' ; % . d
more suffering lasting injuries. ﬁ } E PDE@
" ool . | [ 20-30
e |Insufficient safety measures led to dangerous 5 5 f
decompression sickness and avoidable accidents in - E ;
the caisson pits. ' § = i
- ey
' Exhaustion and low morale fueled strikes and r= 1 E ‘li :
conflicts as crews fought for fair pay and safer ;5 ; t Survived
conditions. g, h f | 2&7@“2&8@
_ | | f
-» Leadership prioritized the bridge’s reputation over "E f I}
- transparency, hiding fatality reports instead of 5 i @
addressing worker welfare. 0 Ll Ve A A ], o s B
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|+ Plan for leadership backups so someone can step in
|1 smoothly when life throws a curveball.

* Vet and inspect materials thoroughly—catch bad
supplies before they become expensive emergencies.

- Put workers’ safety first with clear protocols
and health checks, especially in risky conditions.

» Build in extra time, budget, and technical
“wiggle room’ to handle surprises without panic.

> e ‘ { e h i e
» Keep everyone—from engineers to officials—in the loop | Jhat 7

so challenges are tackled together, not hidden away.
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Dreamers & Doers: The Roebling
Family Legacy

The Brooklyn Bridge began with John A. Roebling’s
daring vision of a steel-wire suspension bridge that the
world had never seen before. Fate, however, struck
early — John died before construction could begin,
leaving his son Washington to carry the torch.
Washington’s brilliance was matched by cruel
misfortune when he was stricken with caisson disease,
forcing him to direct the project from his sickbed.
Stepping into the breach, Emily Roebling became the
bridge’s voice and hands on site, proving that the
Roebling legacy was not just about engineering genius,
but also about resilience, adaptability, and sheer
determination



The Brooklyn Bridge broke
new ground with 1ts hybrid
suspension and cable-stayed
design, combining strength
with stability. It was the
first to use steel-wire cables,
a leap that shaped future
bridge engineering. Its
foundations, sunk through
hazardous pneumatic
caissons, marked another
bold innovation. With
Blu e rint Of built-in redl}ndancy apd

p safety margins, the bridge

® was engineered to be six

Innovatlon times stronger than
required, ensuring its
endurance for generations.
It 1s also known as the first

bridge to be 1lluminated by
electricity.
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Trials Beneath the
River

Beneath the East River,
workers known as
“sandhogs” toiled 1n
pressurized caissons to
build the bridge’s
foundations. The conditions
were brutal — stifling heat,
toxic air, constant risk of
fire, and the dreaded
“caisson disease,” which left
many paralyzed or dead,
including chief engineer
Washington Roebling
himself. A massive fire in
the Brooklyn caisson,
known as the “Great
Blowout,” caused costly
delays and damage. Despite
these dangers, the
foundations held firm,
proving both the risks and
resilience behind the
bridge’s creation
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When Leadership Gets
Tested

The Brooklyn Bridge project faced - Brooklyn Bridge Project Stability Timeline (1869-1883)
repeated leadership crises. After
John Roebling’s sudden death, his /

son Washington took charge, only |

o B i
to be crippled by caisson disease

early in construction. Confined to

his home, Washington directed the
project through telescopes and
written notes, while his wife, Emily
Roebling, became his voice on site.
Her role in managing
communications, guiding engineers,
and negotiating with officials kept
the project alive, turning a near-
collapse of leadership into one of the
most remarkable examples of
resilience 1n project management
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Cracks in the Plan:
Fraud & Failures

Even a marvel like the Brooklyn Bridge
wasn’t immune to scandal and setbacks.
Contractor J. Lloyd Haigh supplied
substandard steel wire for the main cables, a
fraud that could have doomed the structure.
Since the faulty wire couldn’t be removed,
engineers added thousands of extra high-
quality strands, creating redundancy that kept
the bridge safe. The scandal was concealed
until after completion to maintain public
trust. Alongside fraud, accidents, delays, and
ballooning costs exposed the cracks in
planning — proving that even great projects
can stumble without strong quality control
and risk management



From Doubt to Drama: Proving the Bridge’s Strength
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When the Brooklyn Bridge opened 1n 1883, excitement quickly turned to fear. A tragic
stampede on the walkway killed 12 people after rumors of collapse spread, fueling public
doubt about the bridge’s safety. To restore confidence, showman P.T. Barnum staged a
spectacular demonstration — marching 21 elephants, 17 camels, and 7 dromedaries across

the span. The stunt silenced skeptics and transformed the bridge from a source of anxiety
into a symbol of strength and trust.



The Real Cost of
Progress

The Brooklyn Bridge was
originally planned as a 5-year,
$5 million project, but reality
told a harsher story. It took 14
years to complete and cost more
than $15 million — over triple
the estimate. Alongside financial
overruns came a heavy human
toll: 20-30 worker deaths,
countless injuries, and
Washington Roebling’s lasting
illness. The bridge’s true cost
was measured not only in
dollars and time but also in
sacrifice, making 1t both a
triumph and a cautionary tale in
project management




What We Learned
Along the Way

The journey of the Brooklyn Bridge
revealed hard-earned lessons
beyond 1ts stone towers and steel
cables. It showed the importance of
succession planning when leadership
falters, the need for strict quality
control after the wire fraud scandal,
and the value of safety reforms born
from caisson disease. Above all, 1t
proved that resilience, innovation
under pressure, and clear
communication can turn near-
failure into lasting success. These
lessons shaped not only the bridge
but also modern practices in
engineering and project
management.




A Legacy in Stone & Steel

The Brooklyn Bridge endures as both an
engineering icon and a cultural landmark. Its
pioneering use of steel-wire cables and hybrid
design reshaped bridge building, while its
story of sacrifice and resilience continues to
inspire. Declared a National Historic
Landmark in 1967, it remains a vital link in
New York’s identity and a living lesson in
project management — reminding us that
great achievements are built not only on
innovation, but also on leadership, trust, and
perseverance.

“The Brooklyn Bridge is more than steel and stone —itis a
monument to vision, sacrifice, and resilience, reminding us that
even the boldest dreams can stand the test of time.”



