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focuses on the wind load provisions as they a� ect the planning, design, 
and construction of buildings for residential and commercial purposes. 
This revised and updated guide provides users with an overview of 
the provisions and a detailed explanation of recommended design 
procedures. Users of this guide will bene� t from the 13 worked examples 
and more than 30 frequently asked questions, grouped by topic. Wind 
Loads also addresses new provisions introduced in ASCE 7-05. This book 
is an essential reference for practicing structural engineers who design 
buildings and structures, as it o� ers the most authoritative and in-depth 
interpretation of the wind loads section of ASCE Standard 7-05. 
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Preface

This guide is designed to assist professionals in the use of the wind load pro-
visions of ASCE/SEI Standard 7-05, Minimum Design Loads for Buildings and
Other Structures, published by the American Society of Civil Engineers
(ASCE). The guide is a revision of the Guide to the Use of Wind Load Provisions
of ASCE 7-02, reflecting the significant changes made to wind load provisions
when the previous version of the Standard, SEI/ASCE 7-02, was updated.
The guide contains 13 example problems worked out in detail, which can
provide direction to practicing professionals in assessing wind loads on a
variety of buildings and other structures. Every effort has been made to
make these illustrative example problems correct and accurate. The authors
would welcome comments regarding inaccuracies, errors, or different inter-
pretations. The views expressed and interpretation of the wind load provi-
sions made in the guide are those of the authors and not of the ASCE 7 Stan-
dards Committee or of the American Society of Civil Engineers.
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Table of Conversion Factors

U.S. customary units International System of Units (SI)

1 inch (in.) 25.4 millimeters (mm)

1 foot (ft) 0.3048 meter (m)

1 statute mile 1.6093 kilometers (km)

1 square foot (ft2) 0.0929 square meter (m2)

1 cubic foot (ft3) 0.0283 cubic meter (m3)

1 pound (lb) 0.4536 kilogram (kg)

1 pound (force) 4.4482 newtons (N)

1 pound per square foot (lb/ft2) 0.0479 kilonewton per square meter (kN/m2)

1 pound per cubic foot (lb/ft3) 16.0185 kilograms per cubic meter (kg/m3)

1 degree Fahrenheit (°F) 1.8 degrees Celsius (°C)

1 British thermal unit (Btu) 1.0551 kilojoules (kJ)

1 degree Fahrenheit per British thermal unit (°F/Btu) 1.7061 degrees Celsius per kilojoule (°C/kJ)
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Chapter 1

Introduction

The American Society of Civil Engineers (ASCE) publication, Minimum
Design Loads for Buildings and Other Structures, ASCE/SEI Standard 7-05, is a
consensus standard. It originated in 1972 when the American National
Standards Institute (ANSI) published a standard with the same title (ANSI
A58.1-1972). That 1972 standard was revised ten years later, containing an
innovative approach to wind loads for components and cladding (C&C) of
buildings (ANSI A58.1-1982). Wind load criteria were based on the under-
standing of aerodynamics of wind pressures in building corners, eaves, and
ridge areas, as well as the effects on pressures of area averaging.

In the mid-1980s, the ASCE assumed responsibility for the Minimum
Design Loads for Buildings and Other Structures Standards Committee, which
establishes design loads. The document published by ASCE (ASCE 7-88) con-
tained design load criteria for live loads, snow loads, wind loads, earthquake
loads, and other environmental loads, as well as load combinations. The ASCE
7 Standards Committee has voting membership of close to 100 individuals rep-
resenting all aspects of the building construction industry. The criteria for each
of the environmental loads are developed by respective task committees.

The wind load criteria of ASCE 7-88 (ASCE, 1990) were essentially the
same as ANSI A58.1-1982. In 1995, ASCE published ASCE 7-95. This version
contained major changes in wind load criteria: the basic wind speed averag-
ing time was changed from fastest-mile to 3-second gust. This in turn necessi-
tated significant changes in boundary-layer profile parameters, gust effect
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2 Wind Loads: Guide to the Wind Load Provisions of ASCE 7-05

factor, and some pressure coefficients. A Guide to the Use of the Wind Load Pro-
visions of ASCE 7-95 (Mehta and Marshall, 1998) was published by ASCE to
assist practicing professionals in the use of wind load criteria of ASCE 7-95.

In 2000, ASCE published a revision of ASCE 7-95 with updated wind
load provisions. The document is termed ASCE 7-98 and has the same title
(ASCE, 2000). The International Building Code (ICC, 2000) adopted the
wind load criteria of ASCE 7-98 by reference. This was a major milestone
since it had the potential to establish a single wind load criterion for design
of all buildings and structures for the entire United States. A Guide to the Use
of the Wind Load Provisions of ASCE 7-98 (Mehta and Perry, 2000) was pub-
lished soon after publication of ASCE 7-98. This document was updated as
Guide to the Use of the Wind Load Provisions of ASCE 7-02 (Mehta and Delahay,
2004) after publication of the revised standard ASCE 7-02.

In 2005, the new standard, ASCE 7-05, was published. This guide is
designed to assist practicing professionals in the use of wind load criteria of
ASCE 7-05.

1.1 Objective of the Guide

The objective of this guide is to provide direction in the use of wind load
provisions of ASCE 7-05 (referred to as “the Standard”). The Commentary
of ASCE 7-05 (Chapter C6) contains a good background and discussion of
the wind load criteria; that information is not repeated in this document.
Rather, this guide contains two important items to assist the users of ASCE
7-05: (1) examples, and (2) frequently asked questions.

The guide contains 13 worked examples. Sufficient details of calcula-
tion of wind loads are provided to help the reader properly interpret the
wind load provisions of the Standard. Chapter 6 of the Standard, as well as
the figures and tables of the Standard, are cited liberally in the examples. It
is necessary to have a copy of ASCE 7-05 to follow the examples and work
with this guide. A copy of ASCE 7-05 can be ordered by calling 1-800-548-
ASCE or on the Internet at www.pubs.asce.org.

1.2 Significant Changes and Additions

The wind load provisions of Chapter 6.0 were revised in ASCE 7-05 using
recent research and development achievements. The major additions involve
roof pressures over open buildings, loads on rooftop equipment, and expan-
sion of the commentary.

The basic approach to assessing wind loading has not been changed. Sig-
nificant changes/additions can assist the design process and are listed below.

• Simplified procedure for MWFRS is permitted only if torsion load-
ing consideration is exempted or does not control.
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• Simplified procedure is permitted for hilly terrain if topographic
effects are taken into account.

• Upwind distances are changed for Exposures B and D.
• In wind-borne debris regions, impact resistant glazing or protective

covering in the bottom 60 ft of buildings is made mandatory.
• Parapet pressure coefficients for MWFRS loading are revised.
• For open buildings, pressure coefficients for monoslope, pitched

and troughed roofs are added.
• Force coefficients for freestanding solid walls and signs are added.
• Rooftop equipment wind load provisions for buildings less than 60 ft

are added.
• Commentary Chapter C6 for wind loads is expanded to provide

guidance in hurricane wind speeds, torsional sensitivity of buildings,
assessment of fundamental frequency, and other items.

As noted above, the basic methodology of the Standard remains the
same as in ASCE 7-02. Additional information on the changes can be found
in the Commentary of the Standard and from references.

1.3 Limitations of Standard

The possible shortcomings or limitations of the Standard are directly depen-
dent on accurate knowledge of parameters and factors used in the algo-
rithms that define the wind loads for design applications. Limitations of
some of the significant parameters are given below.

1.3.1 Assessment of Wind Climate

The current Standard provides a more realistic description of wind speeds
than did the previous editions of the 1970s and 1980s. Perhaps the most
serious limitations are that design speeds are not referenced to direction,
and potential wind speed anomalies are defined only in terms of special
wind regions. These special wind regions include mountain ranges, gorges,
or river valleys. Unusual winds may be encountered in these regions
because of orographic effects or because of the channeling of wind. The
Standard permits climatological studies using regional climatic data and
consultation with a wind engineer and/or a meteorologist.

Tornado winds are not included in development of the basic wind
speed map (Figure 6-1 of the Standard) because of their relatively rare
occurrence at a given location. Intense tornadoes can have ground level
wind speeds in the range of 150 to 200 mph; however, the annual probabil-
ity of exceedance of this range of wind speeds may be less than 1 × 10–5

(mean recurrence interval exceeding 100,000 years). Special structures and
storm shelters can be designed to resist tornado winds if required.
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1.3.2 Limitations in Evaluating Structural Response

Given that the majority of buildings and other structures can be treated as
rigid structures, the gust effect factor specified in the Standard is adequate.
For dynamically sensitive buildings and other structures, a gust effect factor,
Gf , is given. The formulation of gust effect factor, Gf , is primarily for build-
ings; it is not always applicable to other structures. It should be noted that
the gust effect factor, Gf , is based on along-wind buffeting response.

Vortex shedding is almost always present with bluff-shaped cylindrical
bodies. It can become a problem when the frequency of shedding is close
to, or equal to, the frequency of the first or second transverse modes of the
structure. The intensity of excitation increases with aspect ratio (height-to-
width or length-to-breadth) and decreases with increasing structural damp-
ing. Structures with low damping and with an aspect ratio of 8 or more may
be prone to damaging vortex excitation. If across-wind or torsional excita-
tion appears to be a possibility, expert advice should be obtained.

Another limitation with respect to evaluating structural response is
that the Standard does not define acceptable design wind speeds for ser-
viceability states (e.g., deflection, dynamic sway). Table C6-7 in the Com-
mentary provides conversion factors for determining appropriate wind
speeds for mean recurrence intervals of 5 to 500 yr.

1.3.3 Limitations in Shapes of Buildings and Other Structures

The pressure and force coefficients given in the Standard are limited. Many of
the structural shapes (e.g., “Y,” “T,” and “L” shapes) or buildings with stepped
elevations are not included (except as shown in Figure 6-12). Fortunately, this
information may be found in other sources (see Table G1–1 of this guide).

When coefficients for a specific shape are not given in the Standard,
the designer is encouraged to use values that are available in the literature.
However, the use of prudent judgment is advised, and the following caveats
must be addressed:

1. Were the coefficients obtained from proper turbulent boundary
layer wind tunnel (BLWT) tests, or were they generated under con-
ditions of relatively smooth flow?

2. The averaging time used must necessarily be considered in order to
determine whether the coefficients are directly applicable to the
evaluation of design loads or whether they need to be modified.

3. The reference wind speed (fastest-mile, hourly mean, 10-min mean,
3-s gust, etc.) and exposure category under which the data are gener-
ated must be established in order to properly compute the velocity
pressure, q.

4. If an envelope approach is used, the coefficients should be appro-
priate for all wind directions. If, however, a directional approach is
indicated, then the applicability of the coefficients as a function of
wind direction needs to be ascertained. A major limitation in the




