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When faced with a powerful gust of wind traveling at 17 meters per second
(m/s) at the height of a person's torso, understanding the forces at play is
crucial for ensuring safety and proper preparation. Whether the scenario
involves an outdoor activity, construction work, or emergency planning,
knowing what a man of 90 kg would need in such conditions helps in making
informed decisions. This article explores the physics behind wind forces, the
safety measures required, and practical tips to withstand or mitigate the
effects of strong winds.

---

Understanding Wind Dynamics and Its Impact on
Human Safety

Wind Speed and Its Effects on the Human Body

Wind at 17 m/s, approximately 61 km/h or 38 mph, is classified as a very
strong wind—comparable to a strong breeze or near gale. Such wind speeds can
cause significant physical effects, including:

- Difficulty in maintaining balance
- Increased risk of being knocked over
- Challenges in walking or standing upright
- Potential for minor injuries from flying debris

The force exerted by wind depends on its speed, the exposed surface area, and
the shape of objects, including the human body.

The Physics of Wind Force on a Human Body

The force exerted by wind on an object, including a person, can be estimated
using the drag equation:

F = 0.5 ρ v² A Cd



Where:
- F = Drag force
- ρ = Air density (~1.225 kg/m³ at sea level)
- v = Wind velocity (17 m/s)
- A = Cross-sectional area exposed to the wind
- Cd = Drag coefficient (depends on shape; for a standing human,
approximately 1.0 to 1.3)

Estimating the Drag Force on a Human

Assuming:
- Cross-sectional area A ≈ 0.7 m² (average torso area)
- Drag coefficient Cd ≈ 1.2

Calculating:
F ≈ 0.5 1.225 (17)² 0.7 1.2

F ≈ 0.5 1.225 289 0.7 1.2

F ≈ 0.5 1.225 289 0.84

F ≈ 0.5 1.225 242.76

F ≈ 0.5 297.51

F ≈ 148.76 N

This means the wind exerts approximately 149 Newtons of force on the torso at
this speed.

---

What the Man Will Need to Stay Safe in Strong
Winds

Given the physical forces involved, a man of 90 kg needs specific measures to
prevent being knocked over, injured, or compromised by such wind conditions.

Personal Protective Measures

To withstand or safely navigate through strong gusts, the individual should
consider:

- Wearing wind-resistant clothing: Garments designed to reduce wind drag and
improve stability.
- Using footwear with good grip: Prevent slipping or losing balance.



- Employing physical stability techniques: Such as bending slightly into the
wind and keeping a low center of gravity.
- Carrying safety equipment: Like a sturdy umbrella, helmet, or windbreaker,
depending on the context.

Physical and Structural Support

Beyond personal measures, environmental and structural support are crucial:

- Anchoring: Use of harnesses, ropes, or anchoring systems to prevent being
blown away.
- Shelter or windbreaks: Positioning behind walls, barriers, or natural
features to reduce wind impact.
- Design considerations: For outdoor workers or structures, incorporating
wind-resistant designs and materials.

Training and Awareness

Preparation also involves education:

- Recognizing wind warnings
- Understanding how to react during gusts
- Knowing evacuation routes or safe zones

---

Practical Safety Tips for Handling Strong Winds

Implementing the right strategies can significantly reduce risk:

1. Assess Wind Conditions Before Outdoors Activities

- Check weather forecasts
- Avoid high-risk areas during storms or gales

2. Secure Loose Items

- Ensure umbrellas, tools, or debris are secured or stored away

3. Adopt Proper Posture and Movement Techniques

- Keep feet shoulder-width apart
- Lean slightly into the wind when necessary
- Move carefully to maintain balance



4. Seek Shelter When Wind Becomes Excessive

- Move indoors or behind sturdy barriers
- Avoid open fields, rooftops, or exposed areas

5. Use Appropriate Safety Gear

- Helmets, gloves, and wind-resistant clothing
- Harnesses or safety lines if working at height

---

Engineering and Design Solutions for Wind
Resistance

For buildings, vehicles, or outdoor installations, engineering plays a vital
role in safety:

Wind-Resistant Building Design

- Aerodynamic shapes to reduce wind load
- Reinforced structures and anchoring
- Use of windbreaks and shields

Personal Equipment Innovations

- Windproof clothing with high drag coefficients
- Portable barriers or wind shelters
- Lightweight but sturdy gear to withstand gusts

Conclusion: What the Man Will Need in Strong
Winds

In summary, a man weighing 90 kg standing in a very strong wind moving at 17
m/s at torso height will need a combination of personal safety measures,
structural support, and awareness. Specifically, he will require:

- Adequate protective clothing and footwear
- Proper posture and movement techniques
- Anchoring or sheltering to prevent being blown over
- Training on wind safety and emergency responses



- Structural features like windbreaks or barriers if applicable

By understanding the physics behind wind forces and implementing these safety
measures, individuals can significantly reduce the risks associated with
strong winds. Whether for outdoor activities, construction, or emergency
preparedness, being well-informed and equipped ensures safety and resilience
in challenging wind conditions.

---
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Frequently Asked Questions

What factors influence the force exerted on a man
standing in strong wind at 17 m/s?
The primary factors include the wind speed, the man's cross-sectional area
exposed to the wind, his body posture, and the aerodynamic properties such as
drag coefficient.

How does wind speed of 17 m/s affect the stability
of a 90 kg man standing at torso height?
At 17 m/s, the wind generates significant aerodynamic forces that can
challenge the man's balance, requiring him to exert muscular effort or adjust
posture to maintain stability.

What physical effort or precautions does the man
need to prevent being knocked over by the wind?
He needs to widen his stance, lean into the wind, or brace himself to
increase stability, and may need to use support or anchoring if the wind is
strong enough to cause displacement.

How does the man's weight of 90 kg influence his
ability to withstand strong wind forces?
His weight provides a downward force (gravitational force), which helps
counteract lateral wind forces, but aerodynamic forces can still cause him to
sway or topple if the wind is sufficiently strong.



What is the approximate force exerted by the wind on
the man at 17 m/s?
Using drag force calculations, the force depends on the wind's velocity, the
man's frontal area, and the drag coefficient; for example, with typical
values, the force could be several hundred newtons, enough to cause
noticeable pressure and instability.

What safety measures can be taken to protect someone
standing in very strong wind at torso height?
Wearing wind-resistant clothing, using support structures, bracing oneself,
or avoiding exposure during gusty conditions are effective safety measures.

How does the height at torso level influence the
wind's impact on the man?
At torso height, the wind exerts force directly on the upper body, which can
create torque and tipping moments, making stability more challenging compared
to lower heights.

Additional Resources
A 90 Kg Man Stands In A Very Strong Wind Moving At 17 M/s At Torso Height. As
You Know, He Will Need comprehensive understanding of wind dynamics, personal
safety measures, and appropriate equipment to withstand such conditions.
Whether for outdoor activities like hiking, construction work, or emergency
preparedness, knowing how to assess and respond to strong wind scenarios is
crucial. This article delves into the physics of wind forces on the human
body, the safety considerations, protective strategies, and recommendations
to ensure safety and stability in such challenging environments.

---

Understanding Wind Forces at 17 M/s on a Human
Body

Basics of Wind Velocity and Impact
Wind speed of 17 meters per second (m/s) equates to roughly 38 miles per hour
(mph), which is classified as a strong or near-gale force wind on the
Beaufort scale. At this velocity, the wind exerts significant force on
objects, including humans, especially at torso height where the body's cross-
sectional area intercepts the airflow.



Calculating Wind Pressure on the Body
The force exerted by wind on a human can be approximated using the dynamic
pressure formula:

\[ P = \frac{1}{2} \times \rho \times V^2 \]

where:
- \( P \) = wind pressure (Pa)
- \( \rho \) = air density (~1.225 kg/m³ at sea level)
- \( V \) = wind velocity (17 m/s)

Plugging in the values:

\[ P = 0.5 \times 1.225 \times (17)^2 \approx 0.5 \times 1.225 \times 289
\approx 177 \text{ Pa} \]

This pressure acts over the frontal area of the torso, which varies between
individuals but averages around 0.5 m² for an adult male.

The force \( F \) exerted on the torso can be estimated as:

\[ F = P \times A \]

\[ F = 177 \text{ Pa} \times 0.5 \text{ m}^2 = 88.5 \text{ N} \]

This force is approximately equivalent to the weight of a 9 kg mass, which
may seem small but can be significant when considering the need for balance
and stability against the wind's force.

Physical and Safety Considerations

Balance and Stability Challenges
At 17 m/s, the wind can cause a person to sway, lose footing, or even fall if
not properly prepared. The body's natural reaction to wind forces involves
muscular adjustments, but in very strong gusts, additional support is often
necessary. The torque generated by wind pressure can push the person sideways
or backward, especially if the wind hits the torso obliquely.

Potential for Injury
In extreme conditions, the wind can cause:
- Loss of balance leading to falls
- Sudden jerks or strains
- Fractures or sprains if falling
- Exposure to debris carried by the wind



Environmental Factors
Other factors influencing safety include:
- Surface conditions (slippery, uneven terrain)
- Clothing and footwear
- Wind gust variability
- Presence of obstacles or debris

---

Protective Measures and Equipment

Clothing and Gear
Proper attire enhances stability and safety:
- Wind-resistant clothing: Jackets made from tough, windproof materials like
Gore-Tex or nylon
- Sturdy footwear: Non-slip, ankle-supporting boots for better grip
- Additional accessories:
- Helmets or headgear to prevent injury from debris
- Gloves for grip and protection

Use of Supportive Equipment
In high wind scenarios, additional tools can be invaluable:
- Harnesses and Safety Ropes: Particularly for high-altitude or construction
settings, these prevent falls.
- Walking Poles or Stabilizers: Help maintain balance by providing extra
points of contact.
- Windbreaks or Barriers: When stationary, physical shields can reduce wind
impact.

Strategies for Safety in Strong Winds
- Seek Shelter: Find natural or man-made structures to break the wind flow.
- Adjust Posture: Lean into the wind, keep the body low, and widen the
stance.
- Move Carefully: Take slow, deliberate steps to prevent slipping or losing
balance.
- Avoid Obstacles: Steer clear of loose debris, unstable surfaces, or objects
that could become projectiles.

---



Engineering and Design Considerations for Wind
Resistance

Clothing and Material Design
Manufacturers design outdoor gear considering wind resistance:
- Use of aerodynamic cuts
- Incorporation of adjustable features to tighten clothing
- Use of layered fabrics for insulation without sacrificing breathability

Structural Supports and Personal Equipment
Designs for safety gear focus on:
- Lightweight yet durable harnesses
- Adjustable straps for optimal fit
- Lightweight poles with ergonomic grips

Urban and Outdoor Infrastructure
Spaces designed to withstand high winds include:
- Wind-resistant building facades
- Barriers and deflectors
- Signage and lightweight fixtures designed to minimize hazards

---

Physiological and Psychological Aspects

Impact of Wind on Human Physiology
Strong winds can:
- Increase body temperature loss
- Cause dehydration
- Induce stress and fatigue

Psychological Preparedness
Mental readiness enhances safety:
- Stay calm and focused
- Be aware of surroundings
- Maintain proper posture and equipment usage

---



Summary of Key Recommendations
- Always assess wind conditions before venturing outdoors.
- Wear windproof clothing and sturdy footwear.
- Use safety gear such as harnesses or walking poles when appropriate.
- Seek shelter or create physical barriers to reduce wind impact.
- Move cautiously, maintaining balance and awareness.
- Be prepared for sudden gusts and debris.

---

Conclusion
Standing in very strong wind moving at 17 m/s at torso height presents
notable challenges for any individual, especially a man weighing 90 kg. While
the physical forces involved may seem manageable on paper, real-world
conditions demand careful preparation, appropriate equipment, and strategic
behavior to ensure safety. Understanding wind physics, leveraging protective
gear, and adopting proper techniques can significantly mitigate risks.
Ultimately, safety in such environments depends on awareness, preparedness,
and the right combination of physical and environmental measures. Whether for
outdoor recreation, work, or emergency situations, being well-informed and
equipped is essential to withstand and thrive in high-wind scenarios.
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