Wind Loading A Practical Guide To Bs 6399 2

wind loading a practical guide to bs 6399 2 is an essential resource for engineers, architects, and construction
professionals involved in designing structures that can withstand wind forces safely and efficiently. Understanding
how to correctly apply the British Standard BS 6399-2:1997 (which has been superseded but remains influential in
many projects) for wind loading ensures that structures are both safe and economical. This guide aims to provide a
comprehensive overview of the principles, calculations, and practical considerations involved in wind load
assessment according to BS 6399-2, enabling practitioners to implement best practices in their designs.

Introduction to Wind Loading and BS 6399-2

Wind loading refers to the forces exerted on a structure by wind pressure and suction. Proper assessment of these
forces is crucial to prevent structural failure, ensure occupant safety, and optimize material usage. BS 6399-2
provides a standardized methodology for calculating wind loads on buildings and structures in the UK, considering
factors such as terrain, height, shape, and exposure. While the standard has been replaced by more recent codes
like Eurocode 1 (EN 1991-1-4), BS 6399-2 remains relevant for existing projects, heritage structures, or regions
where the standard is still referenced. Its straightforward approach makes it a practical guide, especially for smaller
projects or initial design phases.

Fundamental Concepts of Wind Loading

Before diving into calculations, it is essential to understand the basic principles underlying wind load assessment:

1. Wind Pressure and Suction

- Wind exerts both positive pressure on the windward side and suction (negative pressure) on the leeward and other
surfaces. - The magnitude of these pressures depends on wind speed, surface roughness, and the shape of the
structure.

2. Exposure Categories

- Terrain and surrounding features influence wind speed; BS 6399-2 classifies exposure into categories such as: -
Exposure A: Open sea or flat terrain - Exposure B: Urban areas with some obstructions - Exposure C: Sheltered
locations with many obstructions

3. Basic Wind Velocity

- The standard defines a basic wind velocity (V_b), typically derived from regional wind data. - This value is adjusted
for height, terrain, and other factors to determine the design wind speed.
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Step-by-Step Guide to Wind Loading Calculation

Applying BS 6399-2 involves a systematic approach:

1. Determine the Basic Wind Velocity (V_b)

- Obtain regional wind data, often from the national meteorological agency. - Use the appropriate value for your
location, considering the latest available data.

2. Adjust for Exposure and Height

- Apply the exposure factor (K_z) to account for terrain and the height (z) of the structure: - K_z = (z/ z_0)"a, where
z_0 s the roughness length, and a depends on exposure category. - Adjust wind speed: -V_z=V bx K z

3. Calculate the Design Wind Pressure (p)

- Use the formula: - p = 0.6 x V_z?2 (kPa) - This represents the characteristic wind pressure at height z.

4. Apply Pressure Coefficients

- Determine the pressure coefficients (C_p) for different surfaces: - Windward face: positive pressure - Leeward face:
negative pressure (suction) - Openings or irregular shapes: adjust coefficients accordingly - The actual pressure on
asurface:-P=pxC_p

5. Calculate the Wind Load

- For each relevant surface, multiply the pressure by the area: - Wind load = P x Area - Sum contributions from all
surfaces to get the total wind load.

Practical Considerations in Wind Load Design

While calculations provide a baseline, real-world applications require additional considerations:

1. Shape and Orientation of Structures

- Irregular shapes or complex geometries can cause localized wind effects. - Consider wind directionality and
potential for vortex shedding or resonance.

2. Cladding and Fixings

- Ensure that cladding systems and fixings are rated for the calculated wind pressures. - Incorporate safety margins
as recommended by standards or best practices.



3. Non-Structural Elements

- Elements like signage, canopies, or temporary structures also experience wind loads. - Design these components
accordingly to prevent failure or hazards.

4. Dynamic Effects

- For tall or slender structures, dynamic effects such as flutter or sway need attention. - Consider using aerodynamic
modifications or damping systems.

Case Study: Designing a Small Commercial Building

To illustrate the application of BS 6399-2, consider designing a small commercial building located in an urban area
with moderate exposure: - Step 1: Obtain regional V_b from wind data. - Step 2: Determine exposure category (B)
and height (10m). - Step 3: Calculate K_z and adjust wind speed. - Step 4: Compute wind pressure p. - Step 5:
Identify pressure coefficients for different surfaces. - Step 6: Calculate individual surface loads and sum them. - Step
7: Check structural elements and cladding against these loads. - Step 8: Incorporate safety factors and consider
dynamic effects if necessary. This structured approach ensures that wind loads are accurately assessed and that
the structure can withstand environmental forces.

Limitations and Updates to BS 6399-2

Although BS 6399-2 provides a practical framework, it has limitations: - It is based on older wind data and
assumptions. - It does not account for modern computational methods or complex wind phenomena. - The standard
has been superseded by Eurocode 1: EN 1991-1-4, which offers a more comprehensive and internationally
harmonized approach. However, understanding BS 6399-2 remains valuable, especially for projects where it is still
referenced or for educational purposes.

Conclusion

Wind loading is a critical aspect of structural design, requiring careful analysis and adherence to standards. BS
6399-2 offers a straightforward, practical methodology suitable for many applications, especially in the UK. By
following the step-by-step calculation process, considering practical factors, and recognizing the limitations of the
standard, engineers can design safer, more resilient structures capable of withstanding wind forces. Staying
informed about updates and evolving standards ensures that your designs remain compliant and effective in
addressing wind-related challenges.

References and Further Reading

- BS 6399-2:1997 - Loading for buildings: Code of practice for wind loads - Eurocode 1: EN 1991-1-4 - Actions on
structures - Wind actions - The Meteorological Office UK Wind Data - "Structural Design in Practice" by John Doe
(for practical design insights) - Local authority guidelines and building codes
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Wind loading a practical guide to BS 6399-2 is an essential resource for engineers, architects, and designers
working in the field of structural design. Understanding how to accurately determine wind loads according to BS
6399-2 ensures safety, compliance, and efficiency in the construction process. This comprehensive guide aims to
demystify the complex calculations involved, providing practical insights and step-by-step instructions aligned with
the British Standard.

Introduction to Wind Loading and BS 6399-2

Wind loading refers to the forces exerted on structures due to wind pressure and suction. Proper assessment is vital
to ensure that buildings can withstand these forces throughout their lifespan. BS 6399-2, part of the British Standard
series, provides a standardized methodology for calculating wind loads on buildings and other structures in the UK.

Why is BS 6399-2 Important?

1. Standardization: Provides a consistent approach for wind load calculations.
2. Safety: Ensures structures can resist wind forces without failure.

3. Design Optimization: Helps in efficient material use and cost savings.

4. Regulatory Compliance: Meets UK building regulations and standards.

Overview of BS 6399-2: Scope and Application
BS 6399-2 covers the calculation of wind loads for various structures, including:

1. Buildings (residential, commercial, industrial)
2. Bridges and other infrastructure
3. Non-structural elements (cladding, signage)

The standard accounts for factors such as terrain, height, exposure, and shape of the structure to produce accurate
wind load estimates.

Step-by-Step Guide to Wind Loading According to BS 6399-2
1. Understanding Basic Concepts and Definitions
Before diving into calculations, familiarize yourself with key terms:

Basic Wind Speed (Vb): The 50-year mean wind speed at a specified height.
Exposure Categories: Classifications of terrain affecting wind speed (e.g., open, suburban, urban).
Terrain Roughness: The surface features that influence wind flow, categorized from rough to smooth.

>

Pressure Coefficients (Cp): Factors representing how wind pressure varies over different parts of a structure.
1. Determining the Basic Wind Speed
The standard provides maps and data for typical locations in the UK. The process involves:

1. Consulting the relevant wind speed map for your site.
2. ldentifying the reference wind speed (Vref) at a standard height.
3. Adjusting for height, terrain, and exposure to find the design wind speed (Vd).



Example:

At a coastal site with open terrain, the basic wind speed might be 24 m/s at 10 meters height.
1. Classifying Exposure and Terrain

BS 6399-2 defines exposure categories:

1. Category A: Open terrain, with little to no obstructions (e.g., offshore, flat plains).
2. Category B: Suburban or open terrain with some obstructions.
3. Category C: Urban areas with high-density buildings and significant shelter.

Terrain roughness length (z0) influences wind speed adjustments and is typically:

1. Open terrain: z0 = 0.05 m
2. Suburban terrain: z0 ~ 0.3 m
3. Urbanterrain:z0= 1.0 m

1. Adjusting Wind Speed for Height and Exposure

The wind speed increases with height; BS 6399-2 provides formulas for this:
V(z) = Vref x (z/ zref)*a

Where:

1. V(z): Wind speed at height z
2. Vref: Reference wind speed at height zref
3. a: Wind shear exponent, depending on terrain (typically 0.2 to 0.3)

Example:

For an open terrain (a = 0.2), at 20 m height:
V(20) = Vref x (20 / 10)10.2

1. Calculating Peak Wind Pressure

The fundamental formula for wind pressure is:
p=0.6xV?

Where:

1. p: Wind pressure (kPa)
2. V: Wind speed at the height of interest (m/s)

This pressure acts normal to the surface and varies across the structure depending on shape and orientation.
1. Applying Pressure Coefficients

Pressure coefficients (Cp) translate wind pressure into localized pressures on building surfaces:
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1. Cp positive: Windward face experiences positive pressure.
2. Cp negative: Leeward or sheltered faces experience suction.

Standard values are provided for different building shapes and orientations. For example:
| Surface Type | Cp (approximate) |

i

| Windward wall | +0.8 |

| Leeward wall | -0.5 |

| Gables | +0.7 |

| Roofs (upwind) | +1.0 |

| Roofs (downwind) | -0.8 |

1. Calculating Wind Loads on Structures

The final wind load per unit area:

q=pxCp

Total wind load (force):

F=gxA

Where:

1. A: Area of the surface exposed to wind

For non-uniform pressures, integrate over the surface, considering the variation of Cp.
Practical Considerations and Design Tips

Account for Local Site Conditions: Use local wind data and terrain classification.

Use Appropriate Exposure Category: Overly conservative assumptions can lead to unnecessary costs.
Incorporate Shape Effects: Slender or irregular shapes can amplify wind pressures.

Check for Dynamic Effects: For tall or flexible structures, dynamic amplification may be relevant.

AR A

Design for Ultimate and Serviceability Limit States: Ensure wind loads are checked against both strength and
deformation criteria.

Common Challenges and How to Address Them

Challenge 1: Variability of Wind Data

Solution: Use the most recent and localized wind data, and consider safety factors as specified in the standard.
Challenge 2: Complex Building Shapes

Solution: Break down the structure into simpler components and analyze each separately, applying the relevant



pressure coefficients.

Challenge 3: High-Rise Structures

Solution: Consider wind-induced sway and vortex shedding; use specialized aerodynamic models if necessary.

Summary and Key Takeaways

1. BS 6399-2 offers a comprehensive methodology for calculating wind loads, emphasizing standardization and

safety.

o B~ b

Final Thoughts

Begin with determining the basic wind speed for your site, then adjust for height and terrain.

Use pressure coefficients to convert wind pressure into localized pressures on building surfaces.
Calculate the total wind load by integrating pressure over the relevant surface area.

Always consider local conditions, building shape, and dynamic effects for accurate and safe design.

Adhering to BS 6399-2 in wind load calculations is not just a regulatory requirement but a critical step towards
ensuring structural resilience against wind forces. By following this practical guide, engineers and designers can

achieve accurate, reliable, and efficient structural designs that stand the test of wind, safeguarding occupants and

assets alike.

Remember: Always consult the latest edition of BS 6399-2 and relevant supplementary standards when performing
detailed calculations, and consider engaging with wind engineering specialists for complex or high-risk projects.

Questions & Answers About wind loading a practical guide to bs
6399 2

No

Question

Answer

1

What are the key considerations when
calculating wind loads according to
BS 6399-27

Key considerations include the exposure category, building height,
shape and size, terrain roughness, and local wind speed data. BS
6399-2 provides methods to determine design wind pressures
based on these factors to ensure structural safety.

wind loading a structure using BS
6399-2?

2 How does BS 6399-2 differ from other | BS 6399-2 specifically focuses on simplified procedures for
wind loading standards? calculating wind loads on buildings in the UK, considering local
wind climate and terrain. Unlike some international standards, it
emphasizes practical application and provides detailed guidance
for common building types within its jurisdiction.
3 What are the main steps involved in Main steps include assessing the site exposure, determining the

basic wind speed, calculating external pressure coefficients based
on building shape, applying correction factors, and finally
computing the design wind pressures to be used in structural
analysis.
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4 Can BS 6399-2 be used for designing | While BS 6399-2 provides valuable guidance for many common
high-rise buildings and complex building types, for complex or high-rise structures, it is often
structures? necessary to supplement it with more detailed methods or
international standards such as Eurocode 1 to accurately account
for aerodynamic effects and local variations.

5 What are common pitfalls to avoid Common pitfalls include ignoring local terrain effects, misapplying
when applying BS 6399-2 for wind pressure coefficients, neglecting the importance of building
loading calculations? orientation, and not considering the cumulative effects of different

wind directions. Accurate site assessment and adherence to the
prescribed procedures are essential for reliable results.

wind loading, BS 6399-2, structural design, wind pressure, load calculation, building codes, wind analysis, structural
engineering, wind resistance, safety standards
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