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When examining the scenario of a chain 71 meters long with a mass of only 25
kilograms hanging over the edge of a tall building, it’s essential to
understand the underlying physics, forces at play, and potential outcomes.
This situation may seem simple at first glance, but it involves principles of
tension, gravity, and material strength that are crucial in engineering and
safety assessments. In this article, we will explore the various aspects of
such a setup, including the physics involved, the implications of the chain’s
properties, and what could happen if the chain were to be subjected to
different conditions.

Understanding the Physical Setup

Dimensions and Mass of the Chain
The chain in question measures 71 meters in length and has a total mass of 25
kilograms. This indicates an incredibly lightweight chain relative to its
length. To better grasp its characteristics, consider the following:

Linear Density: The chain’s linear density (mass per unit length) can be
calculated as:

\(\lambda = \frac{25\, \text{kg}}{71\, \text{m}} \approx 0.352\,
\text{kg/m}\)

Material and Thickness: Given its low mass per unit length, the chain is
likely made from a lightweight material such as aluminum or a thin steel
wire, with a small cross-sectional area.

Position Over the Building
The chain hangs over the edge of a tall building, meaning part of it is
suspended vertically, while the rest may be resting on the edge or hanging
downward. Important considerations include:



Point of Attachment: Is the entire length hanging freely on one side, or
is it looped or partially supported?

Distribution of Mass: Since the chain is uniform, the mass distribution
influences the center of gravity and tension along its length.

Forces Acting on the Chain

Gravity and Weight
The primary force acting on the chain is gravity. The weight of the chain is
calculated as:

Total weight: \(W = m \times g = 25\, \text{kg} \times 9.81\,
\text{m/s}^2 \approx 245.25\, \text{N}\)

This weight acts downward, exerting tension in the chain, especially at the
point where it is attached or draped over the building edge.

Distribution of Tension Along the Chain
Understanding tension is crucial when considering how the chain behaves:

At the top end: Tension equals the weight of the chain hanging below
that point.

At the bottom: Tension is minimal, primarily supporting the small
portion of chain directly attached to the support or hanging freely.

In the middle: Tension varies depending on the position, with the
maximum tension at the top where the chain’s weight is fully supported.

Behavior of the Chain When Hanging from a Tall
Building



Static Equilibrium
If the chain is hanging motionless over the edge, it is in static
equilibrium. The tension at the top must support the entire weight of the
chain below that point. Given the lightweight nature of the chain, the
tension is relatively low, but still significant enough to be considered in
safety assessments.

Effect of Chain Flexibility and Material
The chain’s flexibility allows it to conform to the shape of the building’s
edge. The material determines its strength and capacity to withstand tension
without breaking:

Steel Chains: Usually strong, with high tensile strength, unlikely to
break under normal hanging conditions.

Aluminum or Other Lightweight Materials: May be less strong but still
sufficient for such a light chain.

Potential Outcomes and Scenarios

1. Chain Remains Stable and Suspended
If the chain is properly secured and the tension remains below its breaking
strength, it will stay hanging over the edge indefinitely. This is common in
construction scenarios or decorative installations.

2. Chain Breaks or Detaches
If additional forces act upon the chain — such as:

Sudden gusts of wind

Additional weight or load placed on it

Material fatigue or defect

then the chain could break, causing the attached or hanging portion to fall.



3. Chain Slips or Slides Off
If the chain is not secured properly, it could slip off the edge of the
building, especially if the attachment point is weak or the surface is slick.

Safety Considerations and Engineering Insights

Designing for Safety
When hanging a chain or similar object over a tall structure:

Ensure the attachment point can withstand the maximum tension

Use materials with adequate tensile strength

Incorporate safety margins

Regularly inspect for wear or damage

Calculating Tension for Structural Analysis
Engineers often calculate the maximum tension in the chain using:

\[
T_{max} = W = 245.25\, \text{N}
\]

which is well within the capacity of typical steel chains, making it safe
under normal conditions.

Real-World Applications and Examples

Construction and Maintenance
Chains are commonly used to lift or secure equipment on tall buildings. Their
lightweight design reduces the risk of excessive load, but safety protocols
are critical.



Decorative and Artistic Installations
Many urban art projects employ lightweight chains over skyscrapers for
aesthetic purposes, requiring careful planning to prevent accidents.

Emergency and Rescue Operations
Lightweight chains are used to create temporary supports or rigging in rescue
scenarios, emphasizing the importance of understanding tension and load
limits.

Conclusion
A chain 71 meters long with a mass of only 25 kilograms hanging over the edge
of a tall building exemplifies fundamental physics principles such as weight
distribution, tension, and material strength. While the chain’s low mass
suggests it is unlikely to pose immediate danger, proper safety measures and
understanding of forces are vital in real-world applications. Whether used in
construction, decoration, or safety operations, recognizing how such a
lightweight yet long chain behaves under gravity helps engineers, architects,
and safety professionals ensure structural integrity and prevent accidents.
Proper analysis and adherence to safety standards make working with or
suspending such chains over tall structures both feasible and safe.

Frequently Asked Questions

What are the key physical principles involved in
analyzing the hanging chain over a tall building?
The analysis involves principles of static equilibrium, tension distribution
along the chain, and gravity's effect on the chain's mass, allowing
calculation of tension at different points and the chain's sag.

How do you determine the tension at the top of the
chain hanging over the building?
The tension at the top is equal to the weight of the entire chain, which is
the mass times gravity (T = m g), so 25 kg 9.8 m/s² = 245 N, plus the tension
due to the chain's weight hanging below that point.

What is the significance of the chain's length and
mass in calculating its behavior over the building



edge?
The length (71 meters) and mass (25 kg) determine the chain's weight
distribution, tension at various points, and the amount of sag, all of which
are critical for understanding its stability and the forces involved.

How does gravity influence the shape and tension
distribution of the hanging chain?
Gravity causes the chain to hang in a catenary shape, with tension increasing
from the free end to the fixed end, and the weight of the chain creates
varying tension along its length.

What safety considerations are important when
analyzing and working with a hanging chain of this
size over a building?
Ensuring the chain's tension is within safe limits, accounting for dynamic
loads like wind or vibrations, and verifying structural support to prevent
accidents or failure are critical safety considerations.

Can the chain cause structural issues for the
building, and how can this be assessed?
Yes, if the tension exceeds the building's support capacity, it can cause
structural stress. Structural analysis and load calculations are necessary to
assess and mitigate such risks.

What practical applications or scenarios involve
chains of similar length and mass hanging over tall
structures?
Applications include construction lifts, suspension bridges, cable car
systems, and safety barriers, where understanding tension and load
distribution is vital for safe and efficient design.

Additional Resources
A Chain 71 Meters Long Whose Mass Is 25 Kilograms Is Hanging Over The Edge Of
A Tall Building And Does — this scenario presents a fascinating intersection
of physics principles, from gravity and tension to material properties and
energy considerations. Understanding what happens in such a situation
requires a detailed exploration of the forces at play, the behavior of the
chain, and the potential outcomes. Whether you're a physics enthusiast, a
structural engineer, or simply curious about real-world applications of
mechanics, this guide will walk you through the critical concepts and



analyses involved.

---

Introduction: Setting the Scene

Imagine a slender chain, measuring exactly 71 meters in length and weighing
only 25 kilograms, hanging freely over the edge of a towering skyscraper. The
chain's low mass relative to its length suggests it's lightweight and
possibly made of a material like aluminum or a similar light metal alloy. Its
position over the edge introduces questions about tension, stability, and the
chain's behavior under the influence of gravity.

This scenario is not just an academic exercise; it mirrors situations in
structural engineering, rescue operations, or even art installations where
chains or cables are used in high places. Analyzing this setup provides
insights into how forces distribute, how materials respond, and what safety
considerations are necessary.

---

Fundamental Principles Involved

1. Gravity and Weight

- Weight (W): The force exerted by the chain due to gravity.

- W = m × g

- Where:
- m = 25 kg (mass of the chain)
- g ≈ 9.81 m/s² (acceleration due to gravity)

- Calculation:

- W = 25 kg × 9.81 m/s² ≈ 245.25 N

This weight acts downward at every point along the chain, with the tension in
the chain varying depending on its position.

2. Tension in the Chain

- The tension at any point in the chain depends on the weight of the chain
hanging below that point.

- At the top (over the edge): Tension is maximal because it supports the
entire weight of the chain.

- At the bottom (free end): Tension is zero if the chain is free to hang, as
there’s no segment below to support.



3. Material Properties

- The chain's material determines its ability to withstand tension without
breaking.

- Key properties include:

- Tensile strength: maximum stress it can endure.

- Modulus of elasticity: how much it stretches under load.

- For a lightweight chain, assuming it's made of aluminum, typical tensile
strength is around 70-400 MPa, depending on alloy and treatment.

---

Analyzing the Chain's Behavior

1. Is the Chain in Equilibrium?

- Static equilibrium occurs when the net force and net moment on the chain
are zero.

- Since the chain is hanging freely, and assuming no external forces (like
wind or movement), it should be in equilibrium under gravity.

2. Tension Distribution Along the Chain

- Tension is greatest at the point where the chain passes over the edge:

- Tension at the top (T_top):

- T_top = W = 245.25 N

- Tension at any intermediate point:

- It depends on the length of chain below that point.

- Because the entire chain is uniform and hanging vertically (assuming no
slack), the tension at any point is proportional to the length of chain below
that point.

---

Potential Scenarios and Outcomes

1. Chain Remains Stable and Intact

- Given the low mass and assuming proper attachment, the chain will hang over
the edge without issue.



- Key considerations:

- The chain's tensile strength exceeds the tension experienced.

- The attachment point on the building can withstand the tension.

2. Chain Starts to Slip or Slide

- If the attachment on the building is not secure, the chain might slip or
gradually slide off.

- Factors influencing this:

- Friction between the chain and the attachment surface.

- The angle of the chain over the edge.

3. Chain Breaks or Fails

- If the tension exceeds the chain's tensile strength, it could break.

- Calculating maximum permissible tension:

- Based on material tensile strength and cross-sectional area (not provided
here), one can estimate whether the chain is safe under the current load.

---

Safety and Engineering Considerations

1. Assessing Material Suitability

- For a 25 kg chain over 71 meters, the chain's cross-sectional area must be
sufficient to withstand the tension.

- Design checks include:

- Calculating the tensile stress: σ = Force / Area

- Comparing with the material's tensile strength.

2. Attachment and Support Structures

- The point where the chain passes over the building must be reinforced and
designed to handle maximum tension.

- Use of pulleys, anchors, or clamps designed for high loads.

3. Environmental Factors

- Wind, temperature changes, or dynamic forces can affect the chain's



stability.

- Wind loads can introduce lateral forces, increasing tension or causing
oscillations.

---

Advanced Analysis: Dynamic Considerations

1. Oscillations and Vibrations

- External disturbances can cause the chain to swing, leading to dynamic
forces exceeding static estimates.

2. Potential for Chain Motion

- If the chain is disturbed, it might oscillate, potentially leading to
fatigue or failure over time.

3. Impact of Additional Loads

- Any added weight, such as debris or tools, increases tension and risk.

---

Practical Applications and Real-World Analogies

- Construction and Maintenance: Chains or cables over tall structures are
common in crane operations, safety harnesses, or temporary supports.

- Rescue Operations: Rappelling or rescue chains over high places must be
carefully analyzed for safety.

- Art Installations: Suspended chains or cables in sculptures or lighting
setups require an understanding of tension and material limits.

---

Summary and Key Takeaways

- The scenario of a chain 71 meters long with a mass of 25 kilograms hanging
over the edge of a tall building involves analyzing the forces acting on the
chain, primarily gravity and tension.

- The weight of the chain (~245 N) is relatively small, suggesting the chain
is unlikely to fail solely due to its weight unless subjected to external
factors or inadequate materials.

- The tension at the top equals the total weight, and the chain's stability
hinges on the strength of the material and secure attachment.



- Material properties, environmental factors, and attachment design are
critical in ensuring safety and preventing failure.

- Real-world applications demand careful calculations, safety margins, and
consideration of dynamic forces.

---

Final Thoughts

Understanding the physics behind a chain hanging over a tall building not
only satisfies curiosity but also informs safer and more efficient
engineering practices. Whether for structural design, safety assessments, or
artistic installations, grasping how forces distribute along a hanging chain
enriches our ability to work with such systems confidently. Always remember,
in engineering, safety margins and meticulous analysis are essential,
especially when dealing with high places and suspended loads.
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