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Seismic Loads: Guide to the Seismic Load Provisions of ASCE 7-05 provides 
authoritative explanations of the seismic provisions offered in Minimum Design 
Loads for Buildings and Other Structures, ASCE/SEI 7-05. With clear, concise 
language, Seismic Loads illustrates the key concepts and guides structural 
engineers in applying the most current thinking in this rapidly changing 
discipline into the design of new structures. The book offers more than 
20 detailed examples that analyze specific provisions of the standard and 
demonstrate the application of the provision in evaluating the seismic loading 
requirements for building structures. The examples guide structural engineers 
through the process of assessing conditions such as: identifying occupancy, 
importance, and seismic design categories, selecting a structural system, and 
analyzing the seismic requirements. Topics include building irregularities, 
structural analysis, system forces, and load factors, as well as drift and P-delta 
effects. Seismic Loads includes a frequently asked questions section and three 
appendixes with supplementary material.

This book is an essential supplement to ASCE 7-05 for all engineers, architects, 
and construction professionals who work on projects in seismically active 
locations. 
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Preface

The purpose of this guide is to provide the reader with a set of examples
related to the use of ASCE Standard 7, Minimum Design Loads for Buildings
and Other Structures (ASCE/SEI 7-05). The guide is also pertinent to users of
the 2006 International Building Code (ICC 2006) because IBC refers directly
to ASCE 7.

Sections of ASCE 7 Pertinent to the Guide

The guide has examples pertinent to the following chapters of ASCE 7:

Chapter 1: General
Chapter 2: Combinations of Loads
Chapter 11: Seismic Design Criteria
Chapter 12: Seismic Design Requirements for Building Structures
Chapter 16: Seismic Response History Procedures
Chapter 20: Site Classification Procedure for Seismic Design
Chapter 22: Seismic Ground Motion and Long Period Transition Maps

Seismic material excluded from the guide are Chapters 13 (Seismic
Design Requirements for Nonstructural Components), Chapter 14 (Material-
Specific Design and Detailing Requirements), Chapter 15 (Seismic Design
Requirements for Nonbuilding Structures), Chapter 17 (Seismic Design
Requirements for Seismically Isolated Structures), Chapter 18 (Seismic
Design Requirements for Structures with Damping Systems), Chapter 19
(Soil Structure Interaction for Seismic Design), and Chapter 21 (Site-Specific
Ground Motion Procedures for Seismic Design).

The vast majority of the examples in the guide relate to Chapters 1, 2,
11, and 12 of ASCE 7; the principal subject covered is buildings. The mate-
rials on nonstructural components and on nonbuilding structures will be
expanded in a later edition of this book or in a separate volume. The mate-
rials presented for Chapter 16 relate only to the selection and scaling of
ground motions for response history analysis.

Chapter 14 of ASCE 7 is not included because the guide is focused
principally on seismic load analysis, and not seismic design. The reader is
referred to the reference section of the guide for resources containing
design examples. The materials included in Chapters 17 through 19 are
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viii Seismic Loads: Guide to the Seismic Load Provisions of ASCE 7-05

considered advanced topics and may be included in a separate volume of
examples.

The principal purpose of this guide is to illustrate the provisions of
ASCE 7, and not to provide background on the theoretical basis of the pro-
visions. Hence, theoretical discussion is held to a minimum. However,
explanations are provided in a few instances. The reference section of this
guide contains several sources for understanding the theoretical basis of the
ASCE 7 seismic loading provisions. Specifically, the reader is referred to the
commentary section to the NEHRP Recommended Provisions for Seismic Regula-
tions for New Buildings and Other Structures. Also of interest to the reader is
FEMA 451CD, the NEHRP Recommended Provisions: Design Examples.

How to Use the Guide

This guide is organized into a series of individual examples. With minor
exceptions, each example stands alone and does not depend on informa-
tion provided in other examples. This arrangement means that, in some
cases, information is provided in the beginning of the example that
requires some substantial calculations, but these calculations are not shown.
For instance, in the example on drift and P-delta effects, the details for
computing the lateral forces used in the analysis are not provided, and
insufficient information is provided for the reader to backcalculate these
forces. However, reference is made to other examples in the guide where
similar calculations (e.g., finding lateral forces) are presented. The reader
should always be able to follow and reproduce all new numbers (not part of
the given information) that are generated in the example.

Table and Figure Numbering
The examples presented in the guide often refer to sections, equations,
tables, and figures in ASCE 7. All such items are referred to directly, without
specific reference to ASCE 7. For instance, a specific example might con-
tain the statement “The response modification factor R for the system is
provided by Table 12.2-1.”

References to sections, equations, tables, and figures that are unique to
the guide are always preceded by the letter G and appear in boldface. For
example, the text may state that the distribution of forces along the height of
the structure is listed in Table G12-3 and illustrated in Figure G12-5. In this
citation, the number 12 is the example number, and the number following
the dash is the sequence number of the item (i.e., third table, fifth figure).

Notation and Definitions
The mathematical notation in the guide follows directly the notation pro-
vided in Chapter 11 of ASCE 7. A list of Abbreviations and Symbols provides
definitions for symbols that have been introduced in the guide.
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Computational Units
All of the examples in the guide are developed in the U.S. Customary (Eng-
lish) system, as follows (with the standard abbreviation in parentheses):

All other units (e.g., mass) are formed as combinations of the above units.
A table with common unit conversions is provided.

Appendixes
The three appendixes provide additional detail that is not necessary in spe-
cific examples. Appendix A covers interpolation functions, Appendix B
describes how to use the U.S. Geological Survey Seismic Hazards Mapping
Utility, and Appendix C explains the use of the PEER Web site, from which
ground motion acceleration histories may be obtained.

User Comments
The author invites users to comment on any ambiguities or errors that are
found in this guide. Suggestions for improvement or additions are wel-
comed and will be considered for future versions of the guide, especially
the one to accompany the forthcoming ASCE/SEI 7-10.

Disclaimer
The interpretations of ASCE 7 requirements, as well as all other opinions
presented in this guide, are those of the author and do not necessarily rep-
resent the views of the ASCE 7 Standards Committee or the American Soci-
ety of Civil Engineers.

Length units: inches (in.) or feet (ft)
Force units: pounds (lb) or kips
Time units: seconds (s)
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Abbreviations and Symbols

Abbreviations

2D Two-dimensional

3D Three-dimensional

ACI American Concrete Institute

AISC American Institute of Steel Construction

ASCE American Society of Civil Engineers

ASTM Formerly American Society for Testing and Materials, now ASTM 
International

BRB Buckling restrained brace

CBF Concentrically braced frame

CQC Complete quadratic combination

DBE Design basis earthquake

EBF Eccentrically braced frame

ELF Equivalent lateral force

FEMA Federal Emergency Management Agency

IBC International Building Code

LRH Liner response history

MCE Maximum considered earthquake

MRS Modal response spectrum

NGA Next generation attenuation

NRH Nonlinear response history

OC Occupancy Category

PEER Pacific Earthquake Engineering Research Center

RC Reinforced concrete

SDC Seismic Design Category

SRSS Square root of the sum of squares
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Symbols Unique to This Guide

Symbol Definition Introduced in 
Example No.

CS Combined scale factor 6

FPS Fundamental period scale factor 6

k Lateral stiffness of component 9

K Structural stiffness matrix 20

M Structural mass matrix 20

MpCk Plastic moment strength of column k 10

MpGk Plastic moment strength of girder k 10

R Modal excitation vector 20

Reff Effective response modification coefficient 7

Sai Spectral acceleration in mode i 20

Sdi Spectral displacement in mode i 20

Tcomputed Period computed by structural analysis 17

TMF Period at which Eq. 12.8-5 controls Cs 7

TMN Period at which Eq. 12.8-6 controls Cs 18

Vyi Story strength 10

G Modal participation factor 20

δi Displacement in mode i 20

Δo Drift computed without P-delta effects 19

Δcenter Drift at geometric center of building 9

Δedge Drift at edge of building 9

ΔF Drift computed with P-delta effects 19

f Mode shape 20

w Circular frequency of vibration 20
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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)


