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1.0 EXECUTIVE SUMMARY 

Executive Order 12699, Seismic Safety of Federal and Federally Assisted or Regulated 
New Building Construction, requires that all new federally owned, leased, assisted, and 
other regulated buildings be designed and constructed in accordance with the appropriate 
seismic standards. The Interagency Committee on Seismic Safety in Construction 
(ICSSC) has recommended the use of building codes which are substantially equivalent 
to the 1997 National Earthquake Hazards Reduction Program Provisions for the 
Development of Seismic Regulations for New Buildings (NEHRP Provisions). 

The objective of this study is to determine whether or not the seismic and material design 
provisions of the International Building Code (mC) 2000 edition, the International 
Residential Code for One- and Two-Family Dwellings 2000 edition, and ASCE 7-98 
Minimum Design Loads for Buildings and Other Structures are substantially equivalent 
to, or exceed, the 1997 NEHRP Provisions. 

This report follows three previous reports prepared for the National Institute of Standards 
and Technology (NIST GCR 91-598, NIST GCR 95-674 and NIST GCR 98-755). Each 
previous report evaluated the equivalency of the latest edition of the NEHRP Provisions 
available at the time of the report and the latest editions of the following model codes and 
standards available at the time of the report: the BOCA National Building Code 
(BOCAlNBC), the Standard Building Code (SBC), the Uniform Building Code (UBC), 
ASCE 7 Minimum Design Loads for Buildings and Other Structures (ASCE 7) and 
CABO One- and Two-Family Dwelling Code (Off DC). 

The 1997 NEHRP Provisions provide the basis for the seismic design provisions of the 
2000 IBC. However, changes have been made with input from the Code Resource 
Development Committee and the Code Resource Support Committee of the Building 
Seismic Safety Council and with public input. The documents were found to be 
equivalent in intent and equivalent in design values with some exceptions. The 
exceptions are detailed in Section 7.0 of this report. 

The seismic provisions of ASCE 7-98 are based on the 1997 NEHRP Provisions; 
however, the IBC modifications to the 1997 NEHRP Provisions were also considered. 
Some of these modifications were adopted. Some other modifications were made as an 
inevitable result of the consensus process. The documents were found to be equivalent in 
intent and equivalent in design values with some exceptions. The exceptions are detailed 
in Section 8.0 of this report. 

The technical content of the 1998 International One and Two Family Dwelling Code 
[fonnerly the CABO (Council of American Building Officials) One and Two Family 
Dwelling Code] was the starting point for the development of the IRe. The seismic 
design provisions of the 2000 IRC, however, are quite different from those of the 1998 
International One and Two Family Dwelling Code. The provisions are heavily influenced 
by those of the 2000 mc and the 1997 NEHRP Provisions. BSSC's Code Resource 



Support Committee provided guidance to the IRC Drafting Committee in the 
development and refinement of the seismic design provisions. The IRC and the IBC 
seismic provisions were thus kept coordinated to the extent possible. The seismic design 
provisions of the 2000 IRC, when compared with those of the 1997 NEHRP Provisions, 
were found to be equivalent in intent and equivalent in design values with some 
exceptions. The exceptions are detailed in Section 9.0 of this report. 
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2.0 INTRODUCTION 

Executive Order 12699, Seismic Safety of Federal and Federally Assisted or Regulated 
New Building Construction, requires that all new federally owned, leased, assisted, and 
other regulated buildings be designed and constructed in accordance with the appropriate 
seismic standards. The Interagency Committee on Seismic Safety in Construction 
(ICSSC) has recommended the use of building codes which are substantially equivalent 
to the 1997 National Earthquake Hazards Reduction Program Provisions for the 
Development of Seismic Regulations for New Buildings (NEHRP Provisions). 

The objective of this study is to determine whether or not the seismic and material design 
provisions of the International Building Code (rnC) 2000 edition, the International 
Residential Code for One- and Two-Family Dwellings 2000 edition, and ASCE 7-98 
Minimum Design Loads for Buildings and Other Structures are substantially equivalent 
to, or exceed, the 1997 NEHRP Provisions. 

This report follows three previous reports prepared for the National Institute of Standards 
and Technology (NIST GCR 91-598, NIST GCR 95-674 and NIST GCR 98-755). Each 
previous report evaluated the equivalency of the latest edition of the NEHRP Provisions 
available at the time of the report and the latest editions of the following model codes and 
standards available at the time of the report: the BOCA National Building Code 
(BOCA/NBC), the Standard Building Code (SBC), the Uniform Building Code (UBC), 
ASCE 7 Minimum Design Loads for Buildings and Other Structures (ASCE 7) and 
CABO One- and Two-Family Dwelling Code (OFf DC). 

Comparisons between the 1997 NEHRP Provisions, the rnc and the IRC are made on the 
basis of seismic provisions, material design provisions, foundation design requirements, 
quality assurance provisions, and non-structural element design requirements. In the 
comparisons, a model code or standard is judged equivalent if its provisions are 
equivalent to, or more stringent than the corresponding requirements in the 1997 
Provisions. A document is judged not equivalent if the requirements of the 1997 NEHRP 
Provisions are more stringent than the requirements in the model code or standard. 

In certain instances NEHRP includes provisions that the model codes or standards do not. 
When a model code or standard does not have specific provisions regarding criteria, 
elements or systems, the design is left to the discretion of the designer. Depending on the 
judgment of the designer, the design mayor may not be equivalent to NEHRP. Therefore, 
when a model code or standard is silent on certain issues, equivalency may not be judged. 
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3.0 1997 NEHRP PROVISIONS 
3.1 Overview of NEHRP Provisions 

The Federal Emergency Management Agency (FEMA) has contracted the Building 
Seismic Safety Council (BSSC) to develop the National Earthquake Hazards Reduction 
Program (NEHRP) Provisions for new buildings. One of the primary goals of the 
program is to reduce or mitigate losses from earthquakes. The NEHRP Recommended 
Provisions for Seismic Regulations for New Buildings are recommended provisions that 
have increasingly been adopted in recent times by model codes and standards. The first 
edition of the NEHRP Provisions was dated 1985. The document is updated on a 3- year 
cycle. The 1997 edition of the NEHRP provisions is the fourth update of the document. 
The seismic design provisions of the 2000 International Building Code are based on the 
1997 NEHRP Provisions. 

The NEHRP Provisions present a strength-based approach to design that represents the 
state of knowledge of seismic design. The seismic design provisions incorporate current 
research and knowledge from previous earthquakes. Seismicity maps are used to assess 
the seismic hazard at a particular site. Forces and seismic design requirements are 
increased with increasing seismic hazard. In the 1997 edition of the NEHRP Provisions, 
the seismic design category (SDC) of a structure, which is based on occupancy as well as 
on soil-modified seismic risk at the site of a structure, determines the level of detailing 
and design requirements. The seismic design category is used to obtain higher levels of 
performance; however, it does not influence the force level which is increased for 
structures in higher occupancy categories through an importance factor. In the design 
base shear equation, a factor R which accounts for system response and inelastic 
deformability, reduces the strength that would have been needed for elastic response to 
the design earthquake to a design level. Detailing requirements that are formulated to 
provide a commensurate amount of inelastic deformability are given in the materials 
chapters. The design base shear varies with Iff, where T is the elastic fundamental period 
of the structure. 

3.2 Overview of Major Changes from NEHRP 1994 to 1997 

The earthquake regulations of the 1997 NEHRP Provisions are substantially different 
from the corresponding requirements of the 1994 Provisions. The biggest change is in the 
design ground motion parameters which are now Sos and So!. rather than the Ca and Cv 
of the 1994 Provisions and Aa and Av of earlier Provisions. Sos and SDi are 5%-damped 
design spectral response accelerations at short periods and 1 sec. period, respectively. 
Sos and SDi are two-thirds of SMS and SMI which are soil-modified (Maximum 
Considered Earthquake) spectral response accelerations at short periods and 1 sec. period, 
respectively. SMS and SMI are obtained by multiplying mapped MCE spectral response 
accelerations Ss (at short periods) and Sl (at 1 sec. period), respectively, by Fa, the 
acceleration-related soil factor and Fv, the velocity-related soil factor, respectively. The 
maximum considered earthquake is the 2500- year return period earthquake (2% 
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probability of exceedance in 50 years) in most of the country, except that in coastal 
California, it is the largest (deterministic) earthquake that can be generated by the known 
seismic sources. The design earthquake of the 1997 NEHRP provisions is two-thirds of 
the MCE, whereas the design earthquake of the 1994 NEHRP Provisions has an average 
return period of 475 years (10% probability of exceedance in 50 years). The two-thirds is 
the reciprocal of 1.5 which is agreed to be the "seismic margin" built into structures 
designed by the 1994 and older editions of the NEHRP Provisions. In other words, a 
structure designed by the 1994 or older editions of the NEHRP Provisions is believed to 
have a low likelihood of collapse under an earthquake that is one and one-half times as 
large as the design earthquake of those documents. The redefinition of the design 
earthquake in the 1997 NEHRP Provisions is intended to provide a uniform level of 
safety across the country against collapse in the Maximum Considered Earthquake. This 
was not the case before because the MCE is only 50% larger than the design Earthquake 
of the 1994 NEHRP Provisions in coastal California, while it can be four or five times as 
large as the <;lesign earthquake of the 1994 Provisions in the Eastern United States. Aa 
and Av of the 1994 NEHRP Provisions indicated the effective peak acceleration and the 
effective peak velocity-related acceleration of the ground corresponding to the design 
earthquake of the 1994 Provisions on Type SB soil or soft rock. The mapped MCE 
spectral response accelerations Ss and S1 of the 2000 IBC are also mapped on Type SB 
soil. The soil classification and the associated site coefficients first introduced in the 1994 
NEHRP Provisions have been retained unchanged in the 1997 Provisions. 

The second most important difference between the 1994 and the 1997 editions of the 
NEHRP Provisions is the replacement of the Seismic Performance Category (SPC) with 
the Seismic Design Category (SDC). In the 1994 and older editions of the NEHRP 
Provisions, restrictions on building height and structural irregularity, choice of analysis 
procedures that form the basis of seismic design, as well as the level of detailing required 
for a structure were all governed by the Seismic Performance Category. The SPC was a 
function of occupancy (called Seismic Hazard Exposure Group in the 1994 and older 
NEHRP editions) and of the seismic risk at the site of the structure in the form of Av, the 
effective peak velocity-related acceleration coefficient. In the 1997 NEHRP Provisions, 
the level of detailing and the other restrictions are all governed by the Seismic Design 
Category which combines occupancy (called Seismic Use Group in the 1997 NEHRP 
Provisions) with the soil-modified seismic risk at the site of the structure, in the form of 
the design spectral response accelerations SDS and Sm. The 1997 NEHRP Provisions for 
the first time has made detailing as well as the other restrictions a function of the soil 
characteristics at the site of a structure. This is a major departure from current seismic 
design practice - a departure that has far-reaching financial and other consequences. The 
basis for categorizing structures into SDC E was also changed betweeen 1994 and 1997 
and a new SDC F was added. In 1994, Category E consisted of Group III structures 
(essential facilities) in regions anticipated to experience strong ground motion (Av > 0.2). 
In 1997, Category E consists of Seismic Use Group I and II structures (standard
occupancy structures and assembly buildings) located within a few kilometers of major 
active faults as indicated by the maximum considered earthquake spectral response maps 
(S] ~ 0.75g). Category F includes Seismic Use Group III structures (essential facilities) 
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located within a few kilometers of major active faults. Most buildings assigned to 
Category E in the 1994 Provisions are assigned to Category D in the 1997 Provisions. 

An occupancy Importance Factor, I, has long been a feature of the Unifonn Building 
Code (UBC). An I-factor was not included in ATC 3, the predecessor document to the 
NEHRP Provisions, or in any of the NEHRP Provisions through its 1994 edition. ATC 3 
and NEHRP opted instead for tighter drift limits and higher levels of detailing for 
structures in higher occupancy categories. An Occupancy Importance Factor - 1.5 and 
1.25 for Seismic Use group ill or II structures, respectively - has been brought into the 
1997 NEHRP Provisions, increasing the design force level for higher occupancy 
categories. This is in addition to the requirements of tighter drift limits and higher levels 
of detailing for higher occupancy categories. 

One notable change from the 1994 to the 1997 NEHRP Provisions is the proliferation of 
structural systems in Table 5.2.2 of the latest edition. The reason is a policy decision 
made with respect to the 1997 Provisions. In the 1994 Provisions, the bearing wall 
system with concrete shear walls was assigned R- and Cd-values of 4.5 and 4, 
respectively. These values did not change from the high to the low Seismic Perfonnance 
Categories. In SPC D and E, the shear walls required special detailing, while in SPC A, 
B, and C, ordinary detailing was all that was needed. Thus, in effect, two different 
seismic force resisting systems with different levels of inelastic defonnability went under 
the same name and were assigned the same R and Cd values. This situation needed 
improvement. For the 1997 NEHRP Provisions it was decided that each basic seismic 
force resisting system defined in Table 5.2.2 would have its own unique set of detailing 
requirements and commensurate R- and Cd-values assigned to it. Thus, four different 
types of concrete shear walls have been defined: ordinary plain concrete, detailed plain 
concrete, ordinary reinforced concrete, and special reinforced concrete. This obviously 
adds to the total number of structural systems defined in the table. There is an associated 
change that should be noted as well. In the 1994 Provisions, overstrength was recognized 
for the design of a limited number of elements such as columns supporting discontinued 
lateral-force-resisting elements, and was approximated by the factor 2R15. In the 1997 
Provisions, a separate tabulated Q o factor replaces the arbitrary 2R15 value. The Qo 
factors are intended to be approximate, upper-bound estimates of the probable 
overstrength inherent in the typicallateral-force-resisting systems of common structures. 

Finally, the nonbuilding structures requirements which were in 1994 Section 2.6, appear 
as 1997 Chapter 14 and the requirements have been significantly expanded and modified 
to reflect the new design procedures for the 1997 Provisions. An appendix is included to 
provide the user with considerable extra guidance concerning non building structures for 
which no fonnal standards exist. 
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4.0 2000 INTERNATIONAL BUILDING 
CODE 

4.1 Overview of 2000 IBe 

The three existing U. S. model codes, the Uniform Building Code (UBC), the BOCA 
National Building Code (BOCAlNBC), and the Standard Building Code (SBC) are 
published respectively by the International Conference of Building Officials (ICBO), 
Whittier, California; the Building Officials and Code Administrators International 
(BOCA), Country Club Hills, lllinois; and the Southern Building Code Congress 
International (SBCCI), Birmingham, Alabama. At the end of 1994, the three model code 
groups together formed the International Code Council (ICC) with the express purpose of 
developing a single set of construction codes for the entire country. Included in this 
family of International Codes is the International Building Code (IBC), the first edition 
of which was published in 2000. . 

Five Technical Subcommittees were formed in 1996 by the International Code Council. 
The intent of the Technical Subcommittees was to develop a Working Draft of a 
comprehensive building code that is consistent with and inclusive of the scope and 
content of the existing model codes. 

The technical content of the latest building codes promulgated by BOCA, ICBO, and 
SBCCI was the nucleus for the development of the Working Draft. Other sources of 
relevant technical information were also considered. While there were a great many 
similarities among the three codes, careful consideration was given to identified 
differences. The Technical Subcommittees used certain principles as guidance in the 
resolution of technical differences. The principles were based on the intent to establish 
provisions consistent with the scope of a building code that adequately protects public 
health, safety, and welfare; provisions that do not increase construction costs 
unnecessarily; provisions that do not restrict the use of new materials, products or 
methods of construction; and provisions that do not give preferential treatment to 
particular types or classes of materials, products or methods of construction. The 
Working Draft was published in May 1997. 

In order to gain views of building code users, industries and all other interested parties, a 
public forum was held in August 1997 in Denver at which the Technical Subcommittees 
considered close to 3000 submitted public comments, used to determine the content of 
the First Draft which was published in November 1997. The ICC subsequently appointed 
five Hearing Subcommittees responsible for the same IBC chapters as the five Technical 
Subcommittees. These five subommittees held public hearings in April 1998 in 
Alexandria, VA, using ICC code development procedures except that successful 
Assembly votes replaced committee recommendations for text revisions in the Final 
Draft. Over 2000 code changes were processed. The Final Draft was published in July 
1998. 
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The five ICC subcommittees held public hearings for a second time in March 1999 in 
Costa Mesa, California, to consider proposed changes to the Final Draft. The changes 
were processed using ICC code development procedures; any Assembly action was also 
recorded. The Committee recommendations and Assembly actions were published by the 
ICC in the "1999 Report of the Public Hearing on the International Building CodelFinal 
Draft, ... , Held in Costa Mesa ,California, March 15-26, 1999." The Committee 
recommendations made at Costa Mesa and published in the above report were subject to 
challenges (or so-called Public Comment). The challenges submitted were published by 
the ICC in "1999 Final Action Agenda ... ," and considered at a Joint Annual Business 
Meeting of the' three model code groups in St. Louis in September 1999. At that meeting 
the challenged committee recommendations from Costa Mesa were either ratified or 
overturned by action of the memberships of the three model code groups. The outcome 
was published in the November-December issue of ICBO' s Building Standards 
magazine. Unchallenged recommendations stood automatically ratified. 

4.2 Seismic Design Provisions of 2000 IBe 

The seismic design provisions were treated separately from the rest of the mc in its 
development process. The seismic design provisions are not taken from the existing 
model codes. The Federal Emergency Management Agency set up a group called the 
Code Resource Development Committee (CRDC) under the auspices of the Building 
Seismic Safety Council (BSSC) and charged this group with the development of seismic 
design provisions of the 2000 mc, based on the 1997 NEHRP provisions. The seismic 
design provisions of the Working Draft were thus based on the 1997 NEHRP Provisions, 
but also included a number of features of the 1997 UBC that were not included in the 
1997 Provisions. Many changes have been made to the provisions of the Working Draft 
through the Public Forum and the two sets of public hearings. BSSC's Code Resource 
Support Committee (CRSC), a successor group to the CRDC, played an active role in this 
development by sponsoring changes of their own and by taking position on other 
submitted changes - positions that were carefully considered by the mc Structural 
Subcommittee at the Forum and at the hearings. The seismic design provisions of the 
First Edition of the mc are still based on the 1997 NEHRP Provisions, with a few of the 
features of the 1997 UBC also included. 
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5.0 ASCE 7-1998 

5.1 Overview of ASCE 7-1998 

Minimum Design Loads for Buildings and Other Structures used to be Standard A58, 
then Standard A58.! of the American National Standards Institute (ANSI). In 1985 the 
American Society of Civil Engineers (ASCE) assumed responsibility for the committee 
that develops and updates the above standard. The committee became ASCE Committee 
7 and the first edition of the former ANSI A58.1 standard published under the ASCE 
banner was ASCE 7-88. An update was published in 1993 (ASCE 7-93) and another in 
1995 (ASCE 7-95). The next update, ASCE 7-98 was published early in 2000. 

5.2 Seismic Provisions of ASCE 7-1998 

ASCE 7-88, published in 1990, had its seismic design provisions largely unchanged from 
those of ANSI A58.1-1982, which had been based on the 1979 edition of the Uniform 
Building Code. These grossly outdated provisions were replaced in ASCE 7-93 which 
adopted, with a few modifications, the 1991 edition of the NEHRP Provisions. In fact, 
the sole reason for the publication of ASCE 7-93 was to update the seismic provisions. 
Two years later, ASCE 7-95 updated to the 1994 NEHRP Provisions, again with a few 
modifications. 

The decision was made quite some time ago that the seismic design provisions of ASCE 
7 -98 would be based on the 1997 NEHRP Provisions. However, changes made to the 
1997 NEHRP Provisions for the IBC were considered by the ASCE 7 Committee. Some 
of these changes were adopted, sometimes with further modifications. Other changes 
were proposed and at times approved as part of the consensus process which includes 
public review and comments. ASCE 7-98 with its updated seismic design provisions was 
published in 2000. 
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6.0 2000 INTERNATIONAL RESIDENTIAL 
CODE 

6.1 Overview of 2000 IRe 

As mentioned in Section 4.1, at the end of 1994, the three existing model code groups 
together formed the International Code Council (ICC) with the express purpose of 
developing a single set of construction codes for the entire country. Included in this 
family of International Codes is the International Residential Code (IRC), the first 
edition of which is scheduled to be published in the spring of the year 2000. 

In April 1996, the ICC Board of Directors established an ICCINAHB (National 
Association of Home Builders) Task Force, and charged it with the examination of 
options related to the One and Two Family Dwelling Code (OTFDC) published by the 
American Council of Building Officials (CABO). This Task Force subsequently 
recommended to the ICC Board that the "ICC develop and maintain a stand-alone 
residential code that will cover the construction of detached one- and two- family 
dwellings and multiple single-family dwellings (i.e. townhouses) not more than 3 stories 
in height with separate means of egress. This code is to be called the International 
Residential Code (IRC)." 

An IRC Drafting Committee was formed by the ICC, consisting of representatives of 
BOCA, ICBO,SBCCI, ICC and NAHB. The intent of the code drafting committee was 
to develop a draft of a comprehensive residential code that is consistent with and 
inclusive of the scope and content of the existing model building codes and the 
International One and Two Family Dwelling Code (formerly the CABO One and Two 
Family Dwelling Code). 

The technical content of the 1998 International One and Two Family Dwelling Code, the 
other International Codes (including the International Building Code/First Draft) and the 
latest building codes promulgated by BOCA, ICBO and SBCCI formed the nucleus for 
the development of the new document. Other sources of relevant technical information 
were also considered. While there were great many similarities among the codes, careful 
consideration was given to identified differences. The code drafting committee used 
certain principles as guidance in the resolution of technical differences. The principles 
were based on the intent to establish provisions consistent with the scope of a residential 
code that adequately protects public health, safety and welfare; provisions that do not 
unnecessarily increase construction costs; provisions that do not restrict the use of new 
materials, products or methods of construction; and provisions that do not give 
preferential treatment to particular types or classes of materials, products or methods of 
construction. The First Draft was published in April 1998. 

In order to gain views of code users, industries and all other interested parties, a public 
forum was held in July 1998 in Kansas City, Missouri, at which the IRC Drafting 
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Committee considered a large number of public comments to determine the content of the 
Final Draft which was published in September 1998. 

The IRC Drafting Committee held public hearings for a second time in March 1999 in 
Costa Mesa, California, to consider proposed changes to the Final draft. The changes 
were processed using ICC code development procedures; any Assembly action was also 
recorded. The Committee recommendations and Assembly actions were published by the 
ICC in the "1999 Report of the Public Hearing ... Held in Costa Mesa, California, March 
15-21, 1999." The Committee recommendations made at Costa Mesa and published in 
the above report were subject to challenges (or so-called Public Comment). The 
challenges submitted were published by the ICC in "1999 Final Action Agenda ... ," and 
were considered at a Joint Annual Business Meeting of the three model code groups, held 
in St. Louis in September 1999. At that meeting the challenged committee 
recommendations from Costa Mesa were either ratified or overturned by action of the 
memberships of the three model code groups. Unchallenged recommendations 
automatically stood ratified. 

6.2 Seismic Design provisions of 2000 IRe 

The seismic design provisions of the 2000 IRC are significantly different from those of 
the 1998 International One and Two Family Dwelling Code. The provisions are heavily 
influenced by those of the 2000 IBC and the 1997 NEHRP Provisions. BSSC's Code 
Resource Support Committee, mentioned earlier under Section 4.2, provided cooperation 
to the IRC Drafting Committee in the development and refinement of the seismic 
provisions. One aim of such cooperation was to keep the IRC and the IBC seismic 
design provisions coordinated to the extent possible. 
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7.0 COMPARISON OF 2000 IBC TO 1997 
NEHRP 

Detailed chapter-by-chapter and side-by-side comparisons of the 1997 NEHRP 
Provisions and the seismic and material design provisions of the 2000 me are provided 
in Table 1. These are summarized below, and some overall conclusions are drawn based 
on the comparisons. 

7.1 Chapter 1: General Provisions 

The 1997 NEHRP Provisions has a purpose statement that is not included in the seismic 
design provisions of the me. This in itself does not make the me non-equivalent. The 
me makes a number of exceptions to the applicability of its seismic design provisions 
that are broader than the exceptions made by 1997 NEHRP. These exceptions make the 
me less stringent than the NEHRP Provisions. The me provisions concerning additions 
to existing buildings are also somewhat less restrictive than those of the 1997 NEHRP 
Provisions. The me is equivalent to or more restrictive than the NEHRP Provisions in 
all other areas covered by Chapter 1. 

7.2 Chapter 2: Glossary and Notations 

The glossary ofNEHRP Section 2.1 is spread between two me sections: 1602.1 and 
1613.1. Also, while notations are explained in the 1997 NEHRP Section 2.2, they are 
scattered throughout the me seismic design provisions, and are explained as they occur 
in the text. This chapter basically does not affect equivalency between the two 
documents. 

7.3 Chapter 3: Quality Assurance 

me is somewhat less restrictive in the area of special inspection because it provides 
some exceptions to special inspection requirements. me is less restrictive when it comes 
to special inspection requirements for structural masonry, because many structures are 
exempt from some or all of the inspection requirements. me is also less restrictive with 
regards to special inspection requirements for architectural components, because of 
exceptions that are allowed. Concerning reporting and compliance procedures, me is 
less stringent because it does not detail reporting responsibilities of the contractor. In 
other areas, the me is equivalent or more stringent. 

7.4 Chapter 4: Ground Motion 

As the detailed comparisons show, me Section 1615 entitled, "Earthquake Loads - Site 
Ground Motion," is entirely equivalent to this NEHRP chapter. 
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7.5 Chapter 5: Structural Design Criteria 

This chapter has enormous scope and in many ways forms the core of the 1997 NEHRP 
Provisions. The one item covered by the chapter on which the corresponding mc 
provision is less stringent has to do with the upper- and lower-bound values on 
diaphragm design forces (NEHRP Section 5.2.5.4, mc Section 1620.3.3). The mc is 
also slightly less stringent when it comes to drift computations (NEHRP Sections 5.2.8 
and 5.3.7). The mc allows strength design as well as allowable stress design (ASD), 
whereas the NEHRP allows strength design only (NEHRP Section 5.2.7, mc Section 
1605). This by itself does not make the mc less stringent, since ASD typically produces 
more conservative designs than strength design. It should also be noted that unlike in the 
Uniform Building Code, the effect of vertical earthquake ground motion is not regulated 
in ASD per the me. In every area not specifically mentioned above, the mc is 
equivalent, if not more stringent. 

7.6 Chapter 6: Architectural, Mechanical, and Electrical Components Design 
Requirements 

The mc does not contain the NEHRP provision concerning overturning effects of 
equipment fastened to access floors (NEHRP Section 6.2.7.1); this makes the mc less 
stringent in this limited area. The mc provides an exception to the partition bracing 
requirement of NEHRP Section 6.2.8, which makes the mc slightly less stringent. The 
mc is also slightly less stringent when it comes to permitting the use of an elevator after 
the seismic switch has triggered, in facilities where the loss of the use of an elevator is a 
life-safety issue. 

7.7 Chapter 7: Foundation Design Requirements 

mc is less stringent because it allows 25% reduction in overturning moment when 
foundation is proportioned using strength design load combinations of mc Section 
1605.2. This is not allowed by NEHRP. Requirements concerning foundation ties are 
less stringent in the mc than in the NEHRP Provisions (NEHRP Sections 7.4.3, 7.5.2) 
For uncased concrete piles in SDC C (NEHRP Section 7.4.4.1), the NEHRP Provisions 
contains a specific detailing requirement that, frankly speaking, is unrealistic. This 
requirement has been dropped from the mc, which makes it, in terms of strict 
technicality, slightly less stringent. For precast concrete piles, the mc has slightly more 
relaxed spacing requirement for the transverse reinforcement. The mc is also somewhat 
less stringent when it comes to uncased concrete piles in SDC D, E or F (NEHRP Section 
7.5.4.1). 

7.8 Chapter 8: Steel Structure Design Requirements 

The steel chapters of the 2000 mc and the 1997 NEHRP Provisions are equivalent, 
except when it comes to light-framed walls. Many of the mc requirements in this area 
are applicable to structures assigned to Seismic Design Categories D, E, and F only, 
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whereas under the NEHRP Provisions basically the same provisions are applicable across 
the board. 

7.9 Chapter 9: Concrete Structure Design Requirements 

The IBC has adopted a later edition ofthe reference standard, ACI 318, which generally 
makes it more stringent than NEHRP. There are two areas in which the IBC is less 
restrictive - deliberately and justifiably so. Unlike the NEHRP Provisions, the IBC does 
not require the use of reduced strength reduction factors with the strength design load 
combinations of Section 1605.2. Secondly, unlike the 1997 NEHRP Provisions, the IBC 
does not restrict splices in gravity columns to the middle half of the column height 
(NEHRP Section 9.1.1.15, IBC Section 1908.1.11). The IBC is also slightly less 
restrictive in that ordinary moment frames assigned to Seismic Design Category A do not 
have to conform with the additional detailing requirements ofNEHRP Sections 9.3.1.1.1 
and 9.3.1.1.2. 

7.10 Chapter 10: Composite Steel and Concrete Structure Design Requirements 

This chapter and the 2000 IBC Section 2213 are equivalent. 

7.11 Chapter 11: Masonry Structure Design Requirements 

The IBC is less stringent when it comes to minimum reinforcement requirements for 
masonry shear walls assigned to Seismic Design Category C and above. The 1997 
NEHRP Provisions prohibit the use of Type N mortar and masonry cement in the basic 
structural system, whereas the IBC prohibits the use of Type N mortar and masonry 
cement only in the lateral-force-resisting system, which makes the mc less stringent. 
The IBC is less stringent in minimum reinforcement requirements for masonry walls 
assigned to Seismic Design Category D, and in minimum reinforcement requirements for 
masonry walls using stack bond construction and assigned to Seismic Design Category 
D. The rectangular stress block used in design for flexure and axial loads is less stringent 
in the mc than in the 1997 NEHRP Provisions. mc is less stringent in its requirements 
concerning lateral ties in columns. Finally, dimensional limitations for wall frame beams 
are less stringent in the IBC than in the 1997 NEHRP Provisions. The mc is less 
stringent with respect to the nominal moment strength to cracking moment strength ratio 
and minimum reinforcement ratio for wall frame columns. Under masonry veneer 
design, the 1997 NEHRP Provisions requires that for structures in SDC E, corrugated 
sheet metal anchors shall not be used. This requirement is not in the mc, which makes it 
less restrictive. 

7.12 Chapter 12: Wood Structure Design Requirements 

The NEHRP Provisions does not allow conventional construction of light frame 
structures of Seismic Use Group II in Seismic Design Category E. mc does allow 
conventional construction for such structures, and is therefore somewhat less restrictive. 
The NEHRP Provisions does not allow conventional construction of light frame 
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structures that are classified as irregular under the provisions of the wood chapter and are 
assigned to SDC C. IBC does allow conventional construction for such structures, and is 
therefore somewhat less restrictive. The wall anchorage requirements for conventional 
light frame construction are somewhat less stringent in the IBC for structures assigned to 
Seismic Design Categories C, D, and E. Provisions concerning detailing for openings in 
diaphragms are somewhat more stringent in the NEHRP Provisions than in the IBC. 

7.13 Chapter 13: Seismically Isolated Structures Design Requirements 

The 2000 IBC Section 1623 is equivalent to this 1997 NEHRP Chapter, except for one 
minor item. The IBC is slightly less stringent in its requirements concerning sequences 
and cycles for required tests of isolation systems. 

7.14 Chapter 14: Nonbuilding Structure Design Requirements 

The 2000 IBC Section 1622 is equivalent to this 1997 NEHRP Chapter, except for one 
item. The IBC is slightly less stringent in that it introduces one exception to the NEHRP 
design requirements for nonbuilding structures similar to buildings. 

7.15 Conclusions Regarding IBC 

The provisions with respect to which the 2000 IBC and the 1997 NEHRP Provisions are 
judged not equivalent are as follows: 

• Exceptions to the applicability of the seismic design provisions of the IBC 
• Provisions concerning additions to existing buildings 
• Exceptions to special inspection requirements in general 
• Exemptions from special inspection requirements for structural masonry 
• Exceptions to special inspection requirements for architectural components 
• Reporting responsibilities of the contractor 
• Upper- and lower-bound values on diaphragm design forces 
• Inclusion of torsional effects in drift computations 
• Specific modeling requirements to be followed in drift computations by the 

static procedure 
• Overturning effects of equipment fastened to access floors 
• Partition bracing requirements 
• Permitting use of elevator after seismic switch has triggered, in facilities 

where loss of use of elevator affects life-safety. 
• Reduction in overturning moment when foundation is proportioned using 

strength design load combinations 
• Detailing requirement for uncased concrete piles 
• Transverse reinforcement spacing requirement for precast concrete piles 
• Foundation tie requirements 
• Special pile requirements, SDC D, E, and F 
• Uncased concrete pile reinforcement, SDC D, E, and F 
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• Applicability of provisions concerning light-framed metal walls 
• Requirement concerning use of reduced strength reduction factors in strength 

design of concrete 
• Requirement concerning splice location in gravity columns of concrete 
• Detailing requirements for ordinary moment frames of concrete in SDCA 
• Minimum reinforcement requirements for masonry walls in SDC C and above 
• Restrictions on Type N mortar and masonry cement 
• Minimum reinforcement requirements for masonry walls in SDC D and 

above. 
• Minimum reinforcement requirements for masonry walls using stack-bond 

construction in SDC D and above 
• Rectangular stress block used in masonry design for flexure and axial loads 
• Requirements concerning lateral ties in masony columns 
• Dimensional limitations for masonry wall frame beams 
• Nominal moment strength to cracking moment strength ratio and minimum 

reinforcement ratio for masonry wall frame columns 
• Use of corrugated sheet metal anchors for masonry veneers in SDC E 
• Use of conventional construction for SUG II structures in SDC E 
• Use of conventional construction for irregular structures in SDC C 
• Wall anchorage requirements for conventional light frame construction for 

structures assigned to SDC C and above 
• Requirements concerning detailing for openings in diaphragms 
• Requirements concerning sequences and cycles for required tests of isolation 

systems 
• Exception to design requirements for nonbuilding structures similar to 

buildings 

The most significant differences between the seismic provisions of the 2000 IBC and the 
1997 NEHRP Provisions are: 

1. The NEHRP Provisions exempts detached one- and two- family dwellings located 
where SDS ~ OAg from seismic design requirements. The IBC exempts detached 
one- and two- family dwellings in Seismic Design Categories A, B, and C (i.e., 
where SDS ~ 0.50g and SDl ~ 0.20g) from seismic design requirements. 

2. In the NEHRP Provisions, structures located where Sl ~ 0.04g and Ss ~ 0.15g 
need to comply only with the requirements for SDC A structures. In the IBC, this 
relaxation is extended to structures located where SDS ~ 0.167g and SDl ::; 0.067g. 
Since SDS = (2/3) Fa Ss and SDI = (2/3) Fv Sl, the IBC exception may be rewritten 
as Ss ~ 0.25glFa and Sl ~ O.lglFv. At sites where Fa < 1.67 and Fv < 2.5 (stiffer 
soil sites and moderate- to high- seismicity areas), this would make the IBC less 
stringent. 
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3. IBC makes a number of exceptions to special inspection requirements in general, 
special inspection requirements for masonry and special inspection requirements 
for architectural components. 

4. The horizontal spacing of vertical reinforcement for masonry walls in SDC C and 
above has been relaxed from 4 ft in the NEHRP Provisions to 10 ft in the IBC. 

The differences that probably come next in terms of significance are: 

5. The IBC allows a 25 percent reduction in overturning moment when a foundation 
is proportioned using strength design load combinations of IBC Section 1605.2. 

6. The upper-bound and lower-bound diaphragm design forces are both lower in the 
IBC than in the NEHRP Provisions. 

7. The IBC allows conventional construction for wood framed Seismic Use Group II 
structures in SDC E, the NEHRP Provisions does not. 

8. The IBC allows conventional construction for irregular wood framed structures in 
SDC C; the NEHRP Provisions does not. 

The other differences are relatively less significant. 
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8.0 COMPARISON OF ASCE 7-98 TO 
1997NEHRP 

Detailed chapter-by-chapter and side-by-side comparisons of the 1997 NEHRP 
Provisions and the seismic and material design provisions of ASCE 7-98 are provided in 
Table 2. These are summarized below, and some overall conclusions are drawn based on 
the comparisons. 

8.1 Chapter 1: General Provisions 

The ASCE 7-98 standard makes a number of exceptions to the applicability of its seismic 
design provisions that are broader than the exceptions made by 1997 NEHRP. These 
exceptions make ASCE 7 less stringent than the NEHRP Provisions. The 1997 NEHRP 
provision concerning building alterations has no counterpart in ASCE 7, which makes 
equivalency not possible to judge. ASCE 7-98 is equivalent to or more restrictive than 
the NEHRP Provisions in all other areas covered by Chapter 1. 

8.2 Chapter 2: Glossary and Notations 

The 1997 NEHRP Sections 2.1 and 2.2 are essentially identical to Sections 9.2.1 and 
9.2.2, respectively, of ASCE 7-98. Thus, NEHRP Chapter 2 and ASCE 7-98 Section 9.2 
are equivalent. 

8.3 Chapter 3: Quality Assurance 

As the detailed comparisons show, the 1997 NEHRP Chapter 3 and Section A.9.3 of 
ASCE 7-98 are essentially equivalent. 

8.4 Chapter 4: Ground Motion 

As the detailed comparisons show, ASCE 7-98 Sections 9.4.1 and 9.4.2 are entirely 
equivalent to this NEHRP chapter. 

8.5 Chapter 5: Structural Design Criteria 

The detailed comparisons show that this 1997 NEHRP Chapter and Section 9.5 of ASCE 
7-98 are equivalent, except in two minor areas: 

(1) ASCE 7-98 does not include the NEHRP requirement that in Seismic Design 
Category B, floor and roof diaphragms be designed to resist a minimum force equal to 
O.2SDS times the weight of the diaphragm and other elements of the structure attached to 
it, plus the portion of the seismic shear force at that level, V x, required to be transferred 
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to the components of the vertical seismic-force-resisting system because of offsets or 
changes in stiffness of the vertical components above and below the diaphragm. 

(2) The ASCE-7 minimum design base shear of 0.044 SDsI is lower than the 1997 
NEHRP minimum design base shear of 0.1 SD1I at locations where SDS < 2.273SD1 . 

8.6 Chapter 6: Architectural, Mechanical, and Electrical Components Design 
Requirements 

The 1997 NEHRP Chapter 6 is equivalent to Section 9.6 of ASCE 7-98, except as 
indicated below. The NEHRP Provisions requires that: (1) where HV AC ductwork runs 
between structures that could displace relative to one another and for isolated structures 
where the HV AC ductwork crosses the isolation interface, (2) when piping systems are 
attached to structures that could displace relative to one another and for isolated 
structures, including foundations, where the piping system crosses the isolation interface, 
(3) when conduit, cable trays, or similar electrical distribution components are attached to 
structures that could displace relative to one another and for isolated structures where the 
conduit or cable trays cross the isolation interface, all such items must be designed to 
accommodate the seismic relative displacements specified in 1997 NEHRP section 6.1.4. 
No such requirement exists in ASCE 7-98. 

8.7 Chapter 7: Foundation Design Requirements 

ASCE 7-98 has no special requirements for foundations of structures assigned to Seismic 
Design Category A, whereas NEHRP 1997 has some. This is the only foundation-related 
aspect in which ASCE 7-98 is somewhat less stringent than NEHRP. 

8.8 Chapter 8: Steel Structure Design Requirements 

The steel chapters ofNEHRP 1997 and ASCE 7-98 are equivalent. 

8.9 Chapter 9: Concrete Structure Design Requirements 

ASCE 7-98 has adopted a later edition of the reference standard, ACI 318, which 
generally makes it more stringent than NEHRP. Unlike the 1997 NEHRP Provisions, 
ASCE 7-98 does not restrict splices in gravity columns to the middle half of the column 
height (ASCE 7-98 Section A.9.9.1.10). ASCE 7-98 is also slightly less restrictive in that 
ordinary moment frames assigned to Seismic Design Category A do not have to conform 
with the additional detailing requirements of NEHRP Sections 9.3.1.1.1 and 9.3.1.1.2. 
Finally, the horizontal spacing of vertical reinforcement in a Detailed Plain Concrete 
Shear Wall has been increased from a maximum of 4 ft to a maximum of 10ft. This is 
obviously less restrictive. 

8.10 Chapter 10: Composite Steel and Concrete Structure Design Requirements 

There is no counterpart of 1997 NEHRP Chapter 10 in ASCE 7-98. Equivalency cannot 
be judged. 
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8.11 Chapter 11: Masonry Structure Design Requirements 

ASCE 7-98 is less stringent when it comes to minimum reinforcement requirements for 
masonry shear walls assigned to Seismic Design Category C and above. The 1997 
NEHRP Provisions prohibits the use of Type N mortar and masonry cement in the basic 
structural system, whereas ASCE 7-98 prohibits the use of Type N mortar and masonry 
cement only in the lateral-force-resisting system, which makes ASCE 7-98 less stringent. 
The IBC is less stringent in minimum reinforcement requirements for masonry walls 
assigned to Seismic Design Category D, and in minimum reinforcement requirements for 
masonry walls 'using stack bond construction and assigned to Seismic Design Category 
D. The NEHRP requirement (Section 11.3.7.1) that structural clay load-bearing wall tile 
shall not be used as part of the basic structural system is not included in ASCE 7-98, 
making it less stringent. NEHRP 1997 Section 11.3.10.4 imposes minimum and 
maximum limits on the compressive strength of masonry, which are not included in 
ASCE 7-98, making it less stringent. NEHRP 1997 Section 11.3.10.6 restricts specified 
yield strength of reinforcement to no more than 60,000 psi. This restriction is not 
included in ASCE 7-98, making it less restrictive. Restrictions concerning size of 
reinforcement are more relaxed in ASCE 7-98 than in NEHRP. ASCE 7-98 allows the 
bundling of bars; the NEHRP Provisions does not. The details of standard hooks are less 
stringent in ASCE 7-98 than in NEHRP. The 1997 NEHRP restrictions concerning lap 
splices are not part of ASCE 7-98, making it less stringent. Column reinforcement 
provisions are less stringent in ASCE 7-98 than in the NEHRP Provisions. The nominal 
flexural strength of a wall for out-of-plane bending is required in the 1997 NEHRP 
provisions to be at least 1.3 times the cracking moment strength of the wall. This 
restriction is not in ASCE 7-98, making it less stringent. Finally, ASCE 7-98 permits 
prestressed masonry construction in all Seismic Design Categories. This is not allowed 
in the 1997 NEHRP Provisions, thereby making ASCE 7-98 less restrictive. 

8.12 Chapter 12: Wood Structure Design Requirements 

The wood chapter of ASCE 7-98 contains areas where equivalency with NEHRP 1997 is 
difficult to judge. In other areas where equivalency can be assessed, the two chapters 
have been found to be equivalent. 

8.13 Chapter 13: Seismically Isolated Structures Design Requirements 

The ASCE 7-98 Section 9.13 is equivalent to this 1997 NEHRP Chapter, except for a few 
minor items. The IBC is slightly less stringent in its requirements concerning sequences 
and cycles for required tests of isolation systems. Also, the maximum and minimum 
vertical loads under which stability needs to be checked, and the maximum and minimum 
vertical loads under which vertical-load-carrying isolator units must be tested, are 
somewhat less restrictive in ASCE 7-98 than in the NEHRP Provisions. 
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8.14 Chapter 14: Nonbuilding Structure Design Requirements 

The ASCE 7-98 Section 9.14 is equivalent to this 1997 NEHRP Chapter, except for one 
item. 'The mc is slightly less stringent in that it introduces one exception to the NEHRP 
design requirements for nonbuilding structures similar to buildings. 

8.15 Conclusions Regarding ASCE 7-98 

The provisions with respect to which ASCE 7 -98 and the 1997 NEHRP Provisions are 
judged not equivalent are as follows: 

• Exceptions to the applicability of the seismic design provisions of the mc 
• Minimum design force for floor and roof diaphragms in Seismic Design 

Category B 
• Minimum design base shear for long-period buildings 
• Requirement that HV AC ductwork, piping systems, conduit, cable trays or 

similar electrical distribution components attached to structures that could 
displace relative to one another, and for isolated structures where such items 
cross the isolation interface, be designed to accommodate specified seismic, 
relative displacements. 

• Special requirements for foundations of structures assigned to Seismic design 
Category A. 

• Requirement concerning splice location in gravity columns of concrete 
• Detailing requirements for ordinary moment frames of concrete in SDCA 
• Horizontal spacing of vertical reinforcement in a detailed plain concrete shear 

wall 
• Minimum reinforcement requirements for masonry walls in SDC C and above 
• Restrictions on Type N mortar and masonry cement 
• Minimum reinforcement requirements for masonry walls in SDC D and 

above. 
• Minimum reinforcement requirements for masonry walls using stack-bond 

construction in SDC D and above 
• Restriction on structural clay load-bearing wall tile as part of the basic 

structural system 
• Minimum and maximum limits on the compressive strength of masonry 
• Restriction on specified yield strength of reinforcement in masonry 

construction 
• Restrictions concerning size of reinforcement in masonry construction 
• Bundling of bars in masonry construction 
• Details of standard hooks in masonry construction 
• Lap splices of reinforcing bars in masonry construction 
• Masonry column reinforcement provisions 
• Minimum ratio of nominal flexural strength to cracking strength of masonry 

wall in out-of-plane bending 
• Prestressed masonry construction 
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• Requirements concerning sequences and cycles for required tests of isolation 
systems 

• Requirements concerning maximum and minimum vertical loads under which: 
(1) stability needs to be checked, and (2) vertical-load-carrying isolator units 
must be tested 

• Exception to design requirements for nonbuilding structures similar to 
buildings 

The most significant differences between the seismic provisions of the ASCE 7-98 and 
the 1997 NEHRP Provisions are: 

9. The NEHRP Provisions exempts detached one- and two- family dwellings located 
where SDS ~ O.4g from seismic design requirements. ASCE 7-98 exempts 
detached one- and two- family dwellings in Seismic Design Categories A, B, and 
C (i.e., where SDS ~ O.SOg and SD1 ~ O.20g) from seismic design requirements. 

10. ASCE 7-98 permits prestressed masonry construction in all Seismic design 
categories. This type of construction is not allowed by the 1997 NEHRP 
Provisions. 

11. The horizontal spacing of vertical reinforcement for masonry walls in SDC C and 
above has been relaxed from 4 ft in the NEHRP Provisions to 10ft in the me. 
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9.0 COMPARISON OF 2000 IRe TO 
1997NEHRP 

Detailed chapter-by-chapter and side-by-side comparisons of the seismic design 
provisions of the 2000 IRC and the 1997 NEHRP Provisions are provided in Table 3. 
The relevant portions of the following chapters of the IRC only are considered: Chapter 3 
- Building Planning, Chapter 4 - Foundations, Chapter 5 - Floors, Chapter 6 - Wall 
Construction, Chapter 7 - Wall Covering, Chapter 8 - Roof-Ceiling Construction, 
Chapter 10 - Chimneys and Fireplaces. The other chapters do not contain material 
relevant to a seismic comparison. The totally different formats of the two documents 
(2000 IRC and 1997 NEHRP) make a side-by-side comparison rather difficult and 
challenging. The comparisons are summarized below. Some overall conclusions are 
drawn based on the comparisons. 

9.1 IRC Chapter 3: Building Planning 

The IRC makes an exception to the applicability of its seismic design provisions that is 
broader than the corresponding exception made by 1997 NEHRP. This exception makes 
the IRC less stringent than the NEHRP Provisions. The IBC Seismic Design Category D 
is split in the IRC into two Seismic Design Categories: DJ and D2. That in itself has no 
impact on the equivalency of the two documents. IRC permits wood framed buildings up 
to three stories above grade in SDC DJ and up to 2 stories above grade in SDC D2• 

NEHRP restricts conventional wood frame construction to 1 story above grade in SDC D. 
Thus the IRC is less restrictive in this regard. Every comparison, other than the restriction 
mentioned above, shows the IRC to be equivalent to the NEHRP Provisions or to be more 
stringent, with the sole exception of reclassification of SDC E buildings (IRC Section 
R301.2.2.2), as noted in Table 2. 

9.2 IRC Chapter 4: Foundations 

The detailed comparisons of Table 2 show that the foundation-related provisions of the 
IRC are more detailed than those of the 1997 NEHRP Provisions and are also generally 
more stringent. 

9.3 IRC Chapter 5: Floors 

The 1997 NEHRP Provisions does not regulate the items for which the IRC has specific 
provisions. This makes the IRC more stringent. 

9.4 IRC Chapter 6: Wall Construction 

The comparisons for wood-framed walls show the IRC to be equivalent to or more 
stringent than NEHRP, with one significant and one relatively minor exception. The 
required lengths of braced panels per IRC Section R602.1O.4 are less than those 
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prescribed in NEHRP Table 12.5.2-1 for SDC C and above. The wall anchorage 
requirements are slightly less stringent in the IRC; however, this is unlikely to result in 
any effective difference in performance. 

The comparisons for light-framed walls of steel are complicated by the fact that the bases 
are not always the same. The IRC provisions are prescriptive, whereas the NEHRP 
provisions, while also prescriptive, are more performance-oriented. In these cases, it is 
difficult to establish equivalency without running comparative numerical examples or 
designs. The NEHRP Provisions allows wood structural-use panels only for shear wall 
and diaphragm sheathing. The IRC allows gypsum wall boards and OSB in addition to 
plywood. Thus the IRC is less stringent in this respect. 

The comparisons for masonry walls are complicated by the fact that the IRC has taken 
requirements out of the empirical design chapter of the referenced masonry standard, and 
made them generally applicable. Thus if the item concerned is a restriction, such as a 
minimum thickness requirement, this makes the IRC more stringent. However, if it is an 
allowance, such as permissible compressive stresses, this makes the IRC less stringent. In 
cases where an empirical design provision has been modified in the process of adoption 
into the IRC, equivalency becomes difficult to establish. In one respect, however, the IRC 
is definitely less stringent. The spacing of vertical reinforcement in masonry shear walls 
in SDC C and above has been relaxed from a maximum of 4 ft on center in the NEHRP 
Provisions to a maximum of lOft on center in the IRC. 

There are no NEHRP provisions for insulating concrete form (ICF) walls. This is an item 
regulated by the IRe. Thus, the IRC is more stringent in this regard. 

9.5 IRC Chapter 7: Wall Covering 

The stone and masonry veneer provisions are equivalent between the 2000 IRC and the 
1997 NEHRP provisions. 

9.6 IRC Chapter 8: Roof-Ceiling Construction 

There are no prescriptive NEHRP provisions for items regulated by this chapter of the 
IRe. The prescriptive IRC requirements are based on the engineered construction 
requirements of NEHRP Chapter 12, and are expected to be equivalent. 

9.7 IRC Chapter 9: Chimneys and Fireplaces 

There are no NEHRP provisions governing seismic design of chimneys and fireplaces. 
Thus, the IRC is more restrictive. 

9.8 Conclusions regarding IRC 

The provisions with respect to which the 2000 mc and the 1997 NEHRP Provisions are 
judged not equivalent are as follows: 
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• Exceptions to the applicability of the seismic design provisions of the IRC 
• Alternative determination of seismic design category 
• Height limitations for wood framed buildings in SDC DJ and D2 
• Required length of braced wall panels in wood framed construction 
• Wall anchorage requirement in wood framed construction 
• Sheathing of diaphragms and shear walls in steel wall framed construction 
• Allowable compressive stress requirements in masonry design 
• Minimum reinforcement requirements for masonry shear walls in SDC C and 

above 

The most significant differences between the seismic provisions of the 2000 IRC and the 
1997 NEHRP Provisions are: 

1. The NEHRP Provisions exempts detached one- and two- family dwellings located 
where SDS :::; OAOg from seismic design requirements. The IRC exempts one- and 
two- family dwellings in Seismic Design Categories A, B, and C (i.e., where SDS 
:::; 0.50g and SDI :::; 0.20g) from seismic design requirements. 

2. The IRC permits wood framed buildings up to three stories above grade in SDC 
DJ and up to 2 stories above grade in SDC D2. NEHRP restricts conventional 
wood frame construction to one story above grade in SDC D. 

3. The horizontal spacing of vertical reinforcement for masonry walls in SDC C and 
above has been relaxed from 4 ft in the NEHRP Provisions to 10ft in the IRC. 

4. The required length of braced wall panels in wood framed construction is 
somewhat less under the IRC than under the NEHRP Provisions. 

5. The sheathing of shear walls and diaphragms in light-framed steel wall 
construction is restricted to wood structural-use panels in the NEHRP Provisions; 
the IRC also allows gypsum wall board and OSB sheathing. 

6. The IRC allows SDC E buildings to be reclassified as being SDC D2 if certain 
conditions are met. Whether this is rally allowed by NEHRP is questionable. 
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10. CONCLUSIONS 

In this report, the 1997 NEHRP Provisions are compared to the seismic and material 
design provisions of the International Building Code (IEC) 2000 edition, ASCE 7-98 
Minimum Design Loads for Buildings and Other Structures, and the International 
Residential Code for One- and Two-Family Dwellings 2000 edition. 

The seismic and material design provisions of the 2000 IEC are based on the 1997 
NEHRP Provisions. The documents are thus definitely equivalent in intent. However, 
changes have been made with input from the Code Resource Development Committee 
and the Code Resource Support Committee of the Building Seismic Safety Council and 
from the public. Detailed chapter-by-chapter side-by-side comparisons of the 1997 
NEHRP Provisions and the seismic and material design provisions of the 2000 IEC are 
provided in this report. On the basis of these comparisons, the 2000 IEC is found to be 
equivalent in design values with the 1997 NEHRP Provisions with some exceptions. The 
exceptions are detailed in Section 7.0 of this report. 

The seismic provisions of ASCE 7-98 are based on the 1997 NEHRP Provisions. The two 
documents are thus definitely equivalent in intent. However, changes made to the 1997 
NEHRP Provisions for the IEC were considered by the ASCE 7 Committee. Some of 
these changes were adopted, sometimes with further modifications. Other changes were 
proposed and at times approved as part of the consensus process which includes public 
review and comments. Detailed chapter-by-chapter side-by-side comparisons of the 1997 
NEHRP Provisions and the seismic and material design provisions of ASCE 7-98 are 
provided in this report. On the basis of these comparisons, ASCE 7-98 is found to be 
equivalent in design values with the 1997 NEHRP Provisions with some exceptions. The 
exceptions are detailed in Section 8.0 of this report. 

The seismic design provisions of the 2000 IRC are significantly different from those of 
the 1998 International One and Two Family Dwelling Code (formerly the CABO One 
and Two Family Dwelling Code) which in many senses may be regarded as the source 
document. The provisions are heavily influenced by those of the 2000 IEC and the 1997 
NEHRP Provisions. BSSC's Code Resource Support Committee provided guidance to 
the IRC Drafting Committee in the development and refinement of the seismic 
provisions. One aim of such collaboration was to keep the IRC and the IEC seismic 
design provisions coordinated to the extent possible. The IRC seismic provisions and the 
1997 NEHRP Provisions are thus definitely equivalent in intent. Detailed chapter-by
chapter side-by-side comparisons of the 1997 NEHRP Provisions and the seismic and 
material design provisions of the 2000 IRC are provided in this report. On the basis of 
these comparisons, the 2000 IRC is found to be equivalent in design values with the 1997 
NEHRP Provisions with some exceptions. The exceptions are detailed in Section 9.0 of 
this report. 
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