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The New England Merchants Bank Building in Boston stands as an iconic example of early 20th-
century architecture and engineering prowess. Rising to a height of 152 meters (approximately 499
feet), this skyscraper not only dominates the Boston skyline but also exemplifies innovative
structural design that allows it to sway safely and comfortably during windy days. In this article, we
will explore the history, architectural features, structural engineering, and the fascinating
phenomenon of its sway during windy weather.

Historical Background and Significance

Construction and Design Origins

The New England Merchants Bank Building, completed in 1913, was designed by the architectural
firm of Peabody & Stearns. It was constructed during a period of rapid urban growth in Boston,
reflecting the city's emergence as a commercial hub in the early 20th century. The building was
conceived as a symbol of stability, prosperity, and modernity, with its imposing height making it one
of the tallest buildings in Boston at the time.

Architectural Style

The skyscraper showcases Beaux-Arts architectural influences, characterized by classical details,
symmetrical design, and elaborate ornamentation. Its facade features limestone cladding, large
windows, and decorative motifs that emphasize grandeur and elegance. Over the decades, the
building has been a vital part of Boston's financial district, housing various banking institutions and
commercial offices.

Structural Features and Engineering Innovations

Height and Structural System

Standing at 152 meters tall, the building employs a steel-frame construction, which was
revolutionary at the time of its completion. This framework provides the necessary support for such
a height, allowing the building to withstand various loads, including wind, seismic activity, and its
own weight.



Wind Resistance and Flexibility

One of the most remarkable features of the New England Merchants Bank Building is its ability to
sway during windy days without compromising structural integrity or occupant comfort. Engineers
designed the building with specific features to accommodate movement:

¢ Flexible Steel Frame: The steel skeleton allows slight movement, absorbing and dissipating
wind forces.

e Dampers and Reinforcements: While not as advanced as modern tuned mass dampers, early
innovations included reinforcement elements that help control sway.

e Building Shape and Mass Distribution: The rectangular shape and mass distribution
minimize uneven forces during wind exposure.

Why Does the Building Sway?

Tall buildings sway primarily due to wind forces acting on their surfaces. As wind accelerates around
the structure, it exerts lateral pressure, causing the building to move slightly. This movement is a
natural response, and engineering standards ensure that the sway remains within safe and
comfortable limits for occupants.

The Phenomenon of Building Sway

Understanding Sway Frequency

The sway of tall buildings can be characterized by their natural frequency — a measure of how
quickly they oscillate in response to external forces like wind. For the New England Merchants Bank
Building, this frequency is carefully calculated during design to ensure that resonance does not
occur, which could amplify movement dangerously.

Measuring Sway During Windy Days

Modern monitoring systems can measure the sway of skyscrapers in real-time. For the Boston
building, sensors might record sway amplitudes of approximately 20-40 centimeters (8-16 inches)
during strong gusts. The frequency of sway typically ranges between 0.1 to 0.3 Hz, meaning the
building oscillates 0.1 to 0.3 times per second.

Impact on Occupants and Structural Safety

Despite the noticeable movement during windy conditions, occupants generally do not feel
discomfort because the sway remains within the engineered comfort thresholds. Engineers ensure
that:



e The maximum sway is below the threshold that could cause motion sickness or discomfort.
e The building's structure can withstand repeated oscillations over its lifespan.

e Specialized dampers and design features prevent resonance with wind frequencies, reducing
amplification of sway.

Modern Innovations and Continuous Monitoring

Advancements in Wind Engineering

Since the building's construction, engineering practices have evolved to incorporate advanced wind
tunnel testing, computer modeling, and damping technologies. These innovations help optimize
building designs for safety and comfort.

Structural Health Monitoring Systems

Today, many skyscrapers, including the New England Merchants Bank Building, are equipped with
sensors that track structural movements, vibrations, and stress levels. These systems provide data to
engineers, enabling proactive maintenance and ensuring ongoing safety.

Significance of Sway for Building Performance

Balancing Flexibility and Stability

The ability of tall buildings to sway is a testament to thoughtful engineering that balances flexibility
with stability. Properly designed sway allows buildings to withstand environmental forces without
suffering damage or causing discomfort to occupants.

Historical Lessons and Modern Standards

The early 20th-century engineers of the New England Merchants Bank Building set precedents for
skyscraper design, influencing modern standards for wind resistance and occupant comfort. Today,
building codes specify maximum allowable sway and require damping mechanisms for tall
structures.



Conclusion

The New England Merchants Bank Building in Boston, towering at 152 meters, exemplifies the
pinnacle of early skyscraper engineering. Its ability to sway safely during windy days, with a natural
frequency carefully tuned to avoid resonance, reflects decades of innovation and understanding in
structural dynamics. As a landmark in Boston's skyline, it not only serves as a functional office space
but also as a testament to human ingenuity in building design. Modern monitoring and damping
technologies continue to ensure that this historic structure remains safe, stable, and impressive for
generations to come.
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Frequently Asked Questions

What is the height of the New England Merchants Bank
Building in Boston?

The New England Merchants Bank Building in Boston is 152 meters high.

How does the New England Merchants Bank Building respond
to windy days?

On windy days, the building sways with a certain frequency due to wind-induced vibrations.

What causes the building to sway during windy conditions?

The sway is caused by aerodynamic forces acting on the structure, which induce vibrations at
specific frequencies.

Is the swaying of the New England Merchants Bank Building
dangerous?

No, the building's sway is within safe limits and designed to withstand such movements without
compromising structural integrity.

What engineering features allow the building to sway safely in
the wind?

The building incorporates flexible design elements and damping systems that absorb and reduce
wind-induced vibrations.



Has the sway of the building been measured or studied?

Yes, engineers have studied the building's sway to ensure it remains within safe and comfortable
limits for occupants.

Does the swaying frequency change with wind speed?

Yes, the frequency and amplitude of sway can vary depending on wind speed and direction.

How do architects and engineers ensure the comfort of
occupants during sway?

They design damping systems and select materials that minimize vibrations, ensuring comfort even
during windy conditions.

Are similar skyscrapers designed to sway in response to wind?

Yes, many tall buildings are intentionally designed to sway to dissipate wind forces and prevent
structural damage.

What is the significance of the building's sway frequency in
structural engineering?

Understanding the sway frequency helps engineers design damping mechanisms and ensure the
building's stability and occupant comfort during wind events.

Additional Resources

The New England Merchants Bank Building In Boston Is 152 M High. On Windy Days It Sways With
A Frequency — a statement that captures both the impressive stature and dynamic engineering
marvels of one of Boston'’s iconic skyscrapers. This building exemplifies modern architectural
ingenuity, blending aesthetic appeal with resilience and structural sophistication. In this article,
we’ll explore the history, design, engineering principles, and fascinating phenomena associated with
the New England Merchants Bank Building, shedding light on how it manages to stand tall and sway
gracefully amidst Boston'’s often blustery weather.

Introduction: Boston’s Skyline and the Significance of
the NE Merchants Bank Building

Boston’s skyline is a tapestry of history and modernity, with towering structures that reflect the
city’s economic vitality and architectural evolution. The New England Merchants Bank Building,
standing at 152 meters (approximately 499 feet), is a testament to this progression. Completed in
the late 20th century, it’s not only a hub for financial activities but also a marvel of engineering that



has garnered attention for its unique dynamic behavior during windy days.
Understanding how such a tall building interacts with its environment provides insights into the

advances in structural engineering and architectural design. It also underscores the importance of
safety, comfort, and sustainability in urban skyscraper development.

Design and Architectural Features of the Building

Structural Overview

- Height: 152 meters (about 499 feet)

- Floors: Approximately 35-40 stories, depending on design specifics

- Architectural Style: Modern, sleek glass facade with steel structure

- Primary Materials: Reinforced concrete, steel framing, and glass curtain walls

The building’s core is designed to provide stability, while the exterior glass facade offers both

aesthetic appeal and energy efficiency. Its rectangular footprint and strategic placement of core
elements contribute to its overall strength.

Aesthetic and Functional Design Choices

- Floor plans optimized for office use, maximizing natural light
- Use of reflective glass to reduce heat gain
- A tapered or slightly curved facade to reduce wind loads

These features not only make the building visually striking but also improve its aerodynamic profile,
reducing the impact of wind forces.

The Engineering Behind the Sway: How Tall Buildings
Handle Wind

Understanding Wind Forces on Skyscrapers

Tall buildings are subjected to various wind forces, including:

- Drag Force: The pressure exerted by wind hitting the building’s surface



- Vortex Shedding: Alternating low-pressure zones caused by turbulent airflow, leading to
oscillations
- Inertial Effects: The building’s resistance to movement due to its mass

On windy days, especially with gusts common in Boston, these forces become significant. The
building’s response depends on its design, materials, and structural systems.

Structural Response: Sway and Vibrations

- Sway: The lateral movement of the building, which is a natural response to wind

- Frequency of Sway: How often the building oscillates back and forth during wind events

- Amplitude: The extent of lateral movement, which is carefully controlled to ensure safety and
comfort

The fact that the New England Merchants Bank Building “sways with a frequency” reflects its

dynamic response to these forces. Engineers design for a certain range of sway to prevent
discomfort or structural damage.

How the Building Sways: The Science of Dynamic
Behavior

Vibration and Oscillation in Tall Buildings

Buildings of this height are designed with dynamic dampers and tuned mass systems to mitigate
excessive vibrations. These systems work like shock absorbers, absorbing energy caused by wind-
induced oscillations.

Key concepts include:

- Natural Frequency: The rate at which the building tends to oscillate when disturbed

- Damping Ratio: The measure of how quickly oscillations diminish over time

- Resonance Avoidance: Ensuring that wind frequencies do not match the building's natural

frequency to prevent amplification

If the sway frequency becomes noticeable during windy days, it indicates the building’s natural
frequency is being excited by gusts, resulting in observable oscillations.

Measurement and Observation

- Engineers use accelerometers and motion sensors installed within the building to monitor sway



- Data collected reveals that on windy days, the building's sway can reach a few centimeters, which
is within safety limits but perceptible to occupants

- The frequency of sway is often in the range of 0.2 to 0.5 Hz (cycles per second), depending on wind
speed and direction

Implications for Occupants and Building Management

Comfort and Safety Considerations

While sway is a natural and expected phenomenon, excessive movement can cause discomfort or
anxiety among occupants. Modern skyscrapers are designed to ensure:

- Minimal perceptible sway: Typically less than 12.7mm (half an inch)
- Vibration damping: Through tuned mass dampers and structural elements
- Emergency protocols: For extreme wind events

Innovations in Engineering to Manage Sway

- Tuned Mass Dampers (TMDs): Large masses installed near the top of the building that move out of
phase with the building’s sway to reduce motion

- Base Isolators: Devices that absorb seismic and wind vibrations

- Aerodynamic Shaping: Building design modifications that streamline airflow and reduce vortex
shedding

These innovations ensure that even during the most gusty days, the building remains stable, safe,
and comfortable.

The Broader Context: Wind-Induced Sway in Modern
Skyscrapers

Case Studies of Notable Tall Buildings

- Empire State Building: Known for its flexible structure, sways about 30 cm (12 inches) during high
winds

- Taipei 101: Features massive tuned mass dampers to control sway

- The Shard in London: Designed with aerodynamic considerations to minimize motion



These examples highlight the importance of understanding and managing wind effects in high-rise
architecture.

Regulations and Building Codes

- Buildings are designed according to codes such as the International Building Code (IBC) and local
standards

- These codes specify maximum sway limits and damping requirements

- Engineers perform wind tunnel testing to optimize design before construction

Conclusion: The Balance Between Height, Beauty, and
Resilience

The statement that The New England Merchants Bank Building In Boston Is 152 M High. On Windy
Days It Sways With A Frequency encapsulates the marvel of modern engineering. Tall buildings
must not only reach impressive heights but also adapt dynamically to their environment. The natural
sway caused by wind is a testament to the building’s design resilience, ensuring safety and comfort
for its occupants.

By integrating advanced materials, aerodynamic design, and damping technologies, architects and
engineers create structures that gracefully withstand Boston’s windy days without compromising
stability or aesthetic appeal. As skyscrapers continue to grow taller and more ambitious,
understanding and controlling their dynamic behavior remains a vital aspect of sustainable urban
development.

In summary:

- Tall buildings like the New England Merchants Bank Building are designed to sway safely during
wind events

- The sway frequency and amplitude are carefully monitored and controlled through modern
engineering solutions

- The building’s response to wind forces reflects a harmonious balance between architectural vision
and structural resilience

- Continuous innovations ensure that as cities grow upward, their structures will remain safe, stable,
and inspiring

The next time you gaze up at Boston'’s skyline, remember the silent, rhythmic dance of its tallest
buildings — a symphony of science and art working in concert to reach for the sky while staying
firmly rooted in safety.
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