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guide to the wind load provisions of asce 7 10 presents an essential overview
of the wind load requirements as specified in the American Society of Civil
Engineers standard ASCE 7-10. This guide explores the fundamental principles
and methodologies used to determine wind pressures on structures, ensuring
safety and compliance in structural engineering. It covers the scope,
definitions, and classifications necessary to understand wind load
applications. Additionally, the article delves into the calculation of basic
wind speeds, exposure categories, and topographic effects. Critical aspects
such as the determination of wind pressures on different types of buildings
and components are also thoroughly discussed. By following this guide,
engineers and designers will gain a comprehensive understanding of how to
apply the wind load provisions effectively in their projects. The content is
organized to facilitate easy navigation through the complex provisions of
ASCE 7-10.
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Overview of ASCE 7-10 Wind Load Provisions

The ASCE 7-10 standard provides comprehensive criteria for determining wind
loads on buildings and other structures in the United States. It establishes
minimum requirements for structural design to resist wind forces, ensuring
safety and serviceability. The provisions encompass various types of wind
effects, including pressure on building surfaces and forces on components and
cladding. ASCE 7-10 builds upon previous editions by refining wind speed
maps, exposure definitions, and load combinations to enhance reliability and
accuracy. Understanding the scope and intent of these provisions is
fundamental for structural engineers and architects involved in wind-
resistant design.

Scope and Purpose

The wind load provisions of ASCE 7-10 apply to buildings and structures
subject to wind forces, including those exposed to hurricanes, tornadoes, and
other high-wind events. The standard aims to provide uniform criteria for
wind load determination, accounting for geographic, topographic, and
structural variables. It is intended to be used in conjunction with other
building codes and standards to create safe, economically viable designs.



Definitions and Terminology

Key terms such as basic wind speed, exposure category, importance factor, and
gust factor are defined within ASCE 7-10 to ensure clarity and consistency.
These definitions establish the framework for calculating wind loads and
interpreting the standard’s requirements.

Basic Wind Speed and Exposure Categories

Determining the basic wind speed and exposure category is a crucial first
step in applying the wind load provisions of ASCE 7-10. These factors
influence the magnitude and distribution of wind loads on structures.

Basic Wind Speed Maps

ASCE 7-10 provides updated wind speed maps that represent the fastest-mile
wind speeds with a 3-second gust at 33 feet above ground in open terrain.
These maps are geographically detailed and form the basis for selecting the
design wind speed applicable to a project’s location. The basic wind speed
varies widely across the United States, reflecting regional climatic
differences.

Exposure Categories

Exposure categories classify the surrounding terrain’s roughness and
influence on wind flow characteristics. ASCE 7-10 defines four main
categories:

Exposure B: Urban and suburban areas with numerous closely spaced
obstructions.

Exposure C: Open terrain with scattered obstructions, such as grasslands
or farmland.

Exposure D: Flat, unobstructed areas with few obstructions, typically
near large bodies of water.

Exposure A: Typically wooded areas or those with numerous closely spaced
obstructions.

Choosing the correct exposure category affects the wind pressure calculations
and is critical for accurate load determination.

Wind Load Calculation Methods

ASCE 7-10 outlines two primary methods for calculating wind loads: the
analytical procedure and the simplified procedure. Both methods use wind
speed, exposure factors, and structural characteristics to estimate design
pressures and forces.



Analytical Procedure

This method provides a detailed approach involving the calculation of
velocity pressure, pressure coefficients, and gust factors. It is suitable
for complex structures and cases requiring precise load estimation. The
process includes:

Determination of velocity pressure based on basic wind speed and1.
exposure.

Application of gust factors to account for wind turbulence.2.

Use of pressure coefficients for different structural surfaces and3.
components.

Calculation of resultant wind loads on structural elements.4.

The analytical procedure ensures that the wind loads reflect realistic
conditions and structural responses.

Simplified Procedure

The simplified procedure is intended for small buildings or structures with
simple geometry and regular shapes. It uses tabulated values and conservative
assumptions to estimate wind pressures quickly and efficiently. While less
precise than the analytical method, it remains compliant with ASCE 7-10 for
appropriate applications.

Components and Cladding Loads

Wind loads on components and cladding are addressed separately in ASCE 7-10
due to their distinct behavior and potential vulnerabilities. These loads
must be considered to ensure the integrity of non-structural elements under
wind pressure.

Calculation of Component and Cladding Loads

ASCE 7-10 specifies coefficients and formulas to determine the wind pressures
acting on building elements such as windows, doors, roof coverings, and
exterior panels. These pressures often exceed those on the primary structure
and can lead to damage if not properly designed for. Factors influencing
these loads include building geometry, roof slope, and the location of the
component on the building envelope.

Special Considerations for High-Risk Elements

Components and cladding susceptible to failure include glass panels and
lightweight roof materials. The standard provides guidance on increased load
factors and testing requirements to mitigate risk in high-wind environments.



Topographic Effects and Gust Factors

Topographic features and wind turbulence significantly affect wind loads on
structures. ASCE 7-10 incorporates provisions to account for these variables,
enhancing the accuracy of load estimations.

Topographic Amplification

Hills, escarpments, and ridges can accelerate wind speeds and increase
pressure on buildings located near these features. The code includes
topographic factors that modify the basic wind speed to reflect this
amplification. Engineers must evaluate site conditions carefully to apply
these factors correctly.

Gust Factors

Gust factors account for short-term fluctuations in wind speed due to
turbulence. ASCE 7-10 provides formulas to calculate gust factors based on
the structure’s height, exposure, and natural frequency. These factors ensure
that the design wind pressures capture the dynamic nature of wind loading.

Special Structural Considerations

Certain structural types and conditions require additional attention when
applying the wind load provisions of ASCE 7-10. These considerations address
unique vulnerabilities and enhance safety margins.

Flexible and Tall Structures

Structures with significant height or flexibility respond dynamically to wind
forces. ASCE 7-10 includes criteria for evaluating dynamic effects, including
resonance and vortex shedding, to prevent excessive movement or failure.

Modal and Aeroelastic Effects

For very tall or slender buildings, modal analysis and aeroelastic effects
become critical. The standard advises specialized analysis methods to capture
these phenomena accurately, ensuring that the wind load design accounts for
complex structural behavior.

Importance Factors

The code assigns importance factors to structures based on their occupancy
and function. Critical facilities such as hospitals and emergency response
centers require higher safety factors to withstand extreme wind events.



Frequently Asked Questions

What is the scope of wind load provisions in ASCE
7-10?

The wind load provisions in ASCE 7-10 provide minimum design requirements for
wind loads on buildings and other structures, addressing wind speed,
exposure, importance factors, and different types of wind effects to ensure
structural safety and performance.

How does ASCE 7-10 define Basic Wind Speed and how is
it used?

ASCE 7-10 defines Basic Wind Speed as the 3-second gust wind speed at 33 feet
above ground in open terrain with exposure C, typically based on a 3-second
gust at 50-year mean recurrence interval. It is the starting point for
determining design wind pressures on structures.

What are the key components of wind load calculation
in ASCE 7-10?

Key components include determining the Basic Wind Speed, Exposure Category,
Importance Factor, topographic effects, enclosed or open building
classification, and calculating external and internal pressure coefficients
to derive design wind pressures.

How does ASCE 7-10 address different Exposure
Categories?

ASCE 7-10 classifies ground surface roughness into Exposure Categories B, C,
and D based on terrain features, which affect wind speed profiles and
pressure calculations. The Exposure Category influences the velocity pressure
and is critical for accurate wind load determination.

What is the difference between Main Wind Force
Resisting System (MWFRS) and Components and Cladding
(C&C) in ASCE 7-10?

MWFRS refers to the primary structural system designed to resist wind loads,
such as frames and shear walls, while Components and Cladding (C&C) are non-
structural elements like windows, roofing, and exterior panels, each having
different wind load criteria in ASCE 7-10.

How does ASCE 7-10 incorporate the effect of building
height on wind loads?

ASCE 7-10 accounts for building height by using height-dependent velocity
pressure coefficients and exposure adjustments, recognizing that wind speed
and pressure generally increase with height above ground level, affecting
design loads accordingly.



What role do Importance Factors play in ASCE 7-10
wind load provisions?

Importance Factors in ASCE 7-10 modify wind load calculations based on the
building's occupancy and risk category, with higher factors applied to
essential facilities or structures critical to public safety, ensuring more
stringent design criteria.

How are internal pressure coefficients determined
according to ASCE 7-10?

ASCE 7-10 provides internal pressure coefficients based on building enclosure
classification (enclosed, partially enclosed, or open), which affect the
internal pressures used in calculating net wind pressures on building
surfaces.

What are the main updates in ASCE 7-10 compared to
previous editions regarding wind loads?

ASCE 7-10 introduced refined wind speed maps, clarified exposure categories,
updated pressure coefficients for components and cladding, enhanced treatment
of topographic effects, and better guidance on internal pressures, improving
accuracy and applicability of wind load design.

Additional Resources
1. Understanding Wind Loads: A Guide to ASCE 7-10 Provisions
This book offers a comprehensive overview of the wind load requirements as
specified in ASCE 7-10. It breaks down complex engineering concepts into
understandable language, making it ideal for both students and practicing
engineers. The guide includes practical examples, case studies, and step-by-
step procedures for calculating wind forces on various structures.

2. Wind Engineering and the ASCE 7-10 Standard
Focused on the principles of wind engineering, this text aligns closely with
the ASCE 7-10 wind load provisions. It discusses atmospheric boundary layer
characteristics, wind speed measurements, and the application of these
factors in design. The book is a valuable resource for civil and structural
engineers who need to apply the ASCE 7-10 standard in real-world scenarios.

3. Designing for Wind Loads: ASCE 7-10 Implementation Guide
This implementation guide provides detailed instructions on applying wind
load provisions from ASCE 7-10 in design projects. It covers topics such as
determining wind pressures, load combinations, and structural responses. The
book includes charts, tables, and worked examples that aid engineers in
ensuring compliance with the code.

4. Structural Wind Loads: Theory and Application with ASCE 7-10
Delving into both the theoretical and practical aspects of wind loads, this
book explains the science behind wind forces and their impact on structures.
It interprets the ASCE 7-10 provisions and illustrates their application
through design examples. Suitable for advanced engineering students and
professionals, the book bridges theory and practice effectively.

5. ASCE 7-10 Wind Load Calculations Made Simple



This concise guide demystifies the complex calculations involved in
determining wind loads under ASCE 7-10. It simplifies formulas and provides
clear instructions, reducing the potential for errors in design. The book is
especially helpful for engineers new to wind load provisions or those seeking
a quick reference.

6. Wind Load Design for Buildings According to ASCE 7-10
Targeting building design, this book focuses on applying ASCE 7-10 wind load
requirements specifically to architectural structures. It explains how to
assess wind pressures on walls, roofs, and other building components. The
text also addresses considerations for different geographic locations and
exposure categories.

7. Practical Wind Loading: A Guide Based on ASCE 7-10
This practical manual offers hands-on guidance for engineers dealing with
wind load challenges in the field. It emphasizes real-world application of
ASCE 7-10 provisions, including tips for site evaluation and load path
analysis. The book is filled with examples that illustrate problem-solving
techniques in various structural contexts.

8. Wind Load Provisions of ASCE 7-10: A Structural Engineer’s Handbook
Designed as a comprehensive handbook, this title covers all aspects of wind
load provisions in ASCE 7-10 relevant to structural engineers. It includes
detailed explanations of code language, interpretation of clauses, and design
methodologies. The handbook serves as a valuable reference for both office
and field use.

9. Advanced Wind Load Analysis Using ASCE 7-10
This advanced-level book explores sophisticated methods for analyzing wind
loads as per ASCE 7-10 standards. Topics include computational modeling,
dynamic response analysis, and considerations for tall buildings and complex
geometries. It is suitable for engineers and researchers seeking to deepen
their understanding of wind effects on structures.
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