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Appendix A

DIFFERENCES BETWEEN THE 1997 AND THE 2000 EDITIONS OF
THE NEHRP RECOMMENDED PROVISIONS

EDITORIAL AND ORGANIZATIONAL CHANGES

For the 2000 Provisions, an editorial change has been made to the format used to cite reference
documents.  In the past, reference documents generally were listed at the beginning of a chapter
and identified as Ref. X-1, Ref. X-2, etc., with the “X” being the chapter number.  The references 
then were cited in the chapter using the “Ref. X-1” format.  In the 2000 Provisions, the reference
documents continue to be listed at the beginning of a chapter with an indication of the edition to
be used but are presented with an abbreviated designation that is used to cite the reference in the
text of the chapter (e.g., ACI 318).

2000 CHAPTER 1, GENERAL PROVISIONS

In the 1997 Provisions, one-and two-story wood frame dwellings were exempted from the
seismic requirements if the design spectral response acceleration at short periods was less than
0.4g.  For the 2000 Provisions, these dwellings are exempted from all Provisions requirements if
they are in Seismic Design Categories A, B, or C.  They also are exempted from the remaining
requirements in the Provisions if they are designed and constructed in accordance with the
conventional light frame construction requirements in Sec. 12.5. 

In Sec.1.2.4, alterations that increase the seismic force in any existing structural element by more
then 5 percent or decrease the design strength of any existing structural element to resist seismic
forces by more than 5 percent are not permitted unless the entire seismic-force-resisting system is
determined to conform to the Provisions for a new structure.  All alterations are required to
conform to the Provisions for a new structure.  Excepted from these requirements are alterations
to existing structural elements or additions of new structural elements that are not required by the
Provisions but are initiated to increase the strength or stiffness of the seismic-force-resisting
system of an existing structure provided an engineering analysis meeting several specifically
stated requirements is submitted.

2000 CHAPTER 2, GLOSSARY AND NOTATIONS

Additions and deletions have been made to reflect changes made in the text of the Provisions.

2000 CHAPTER 3, QUALITY ASSURANCE

For the 2000 Provisions, several inspection-related changes have been made.  One is a
requirement for periodic inspection of shear walls with structural wood and the second requires



2000 Provisions, Appendix A

328

periodic special inspection of architectural components (glass).  The special inspection
requirements also have been modified to exempt nonbearing metal stud and gypsum board
partitions from periodic special inspection; however, interior and exterior veneers are now
covered with exceptions pertaining to lightweight partitions.

Sec. 3.6, Reporting and Compliance Procedures, also has been modified to more clearly state
who is to receive reports.

2000 CHAPTER 4, GROUND MOTION

The only substantive changes made for the 2000 Provisions relate to the exception in Sec. 4.1.2.1
indicating that, under certain conditions, no site-specific evaluation is required for structures
having a fundamental period of less than 0.5 second.  This is further clarified in exceptions
presented in the footnotes to Tables 4.1.2.4a and 4.1.2b.

2000 CHAPTER 5, STRUCTURAL DESIGN CRITERIA

For the 2000 Provisions, the requirements regulating the types of analysis that may be used in
determining design seismic forces and drifts have been reformatted so that they all appear in a
single table.  In addition, two new analysis methods – linear time history analysis and nonlinear
time history analysis – are introduced into the text of Chapter 5 and a third analysis method –
nonlinear static analysis (pushover analysis) – is introduced as an appendix.

The approximate period formulae used to obtain Ta has been revised to reflect the expanded data
base of the measured period of buildings obtained from strong ground motion recordings. 

Equation 5.2.1-3 for determining the equivalent lateral force base shear also has been revised to
change the equation’s dependence on SD1 to dependence on SDS.  This was done to maintain
consistency with parallel provisions in the 2000 International Building Code, 1997 Uniform
Building Code, and ASCE 7-98.  The requirements also were modified to clarify that the base
shear need not be limited by Eq. 5.2.1-3 when used to evaluate drift.  This was the intent when
Eq. 5.2.1-3 was originally introduced in the 1997 Provisions but was not properly specified.

A change has been made to clarify that collectors in certain irregular buildings need not be
designed for 125 percent of the forces otherwise required if other provisions require design of
these elements for the special load combinations of Sec. 5.2.7.1.

Another change clarifies that when calculating the redundancy coefficient, D, for structures of
light frame construction, the quantity 10/lw need not be taken as having a value greater than 1. 
This was the original intent of the requirement when it was introduced in the 1997 Provisions but
was not adequately presented in the text.
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2000 CHAPTER 6, ARCHITECTURAL, MECHANICAL, AND ELECTRICAL
COMPONENTS

For the 2000 Provisions, it was determined that additional conservatism was needed and a
number of the component modification factor values in Tables 6.2.2 and 6.3.2 have been
modified.

Simplified formulae are provided for use with the equivalent lateral force procedure of Sec. 5.4
and exceptions concerning mechanical and electrical components in Seismic Design Categories
D, E, and F are clarified.

The relationship between the component transfer of forces and the basic design of the structure
also has been clarified so that the design engineer must take into account the forces on the
structure generated by the components fixed to the structure.  

One of the most significant changes for the 2000 edition of the Provisions is the addition of a
new section on glass in glazed curtain walls, glazed storefronts, and glazed partitions.  The
Provisions text provides basic requirements concerning drift limits and the Commentary contains
a detailed study and review of research performed on racking tests. 

Commentary Sec. 6.1.6 has been revised to ensure that the user understands what is required
concerning chemical anchors.

2000 CHAPTER 7, FOUNDATION DESIGN REQUIREMENTS

Several changes to the sections on soil-structure interaction (SSI) have been made for the 2000
Provisions.  Recent studies dictated that these changes be made because they significantly affect
the period lengthening and foundation damping for a given structure and, hence, a change in base
shear.

Both Sec. 7.4 and 7.5 have been modified either to meet the requirements of ACI 318-99 or to
highlight exceptions to ACI 318-99.

The steel pile cap tensile force requirement has been adjusted with an exception, and width-
thickness ratios have been added to ensure that the formation of plastic hinges in the piles will
result without premature local buckling and fracture.

The Commentary has been expanded to provide additional guidance on the subject of seismic
earth pressures on retaining walls including the addition of more formulations for estimating the
seismic earth pressure for dry (nonsubmerged) backfills behind yielding and nonyielding
retaining walls.  The approach of designing yielding walls based on tolerable displacements also
is discussed and key references are provided.  Soil-structure interaction implications for seismic
earth pressures on nonyielding retaining walls also are discussed and references given for
detailed analysis methods.  Further, the effects of backfill submergence on seismic earth
pressures are discussed and key references cited.
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2000 CHAPTER 8, STEEL STRUCTURE DESIGN REQUIREMENTS

The most significant change for the 2000 Provisions is the reference to AISC Seismic including
Supplement No. 2.  Completion of the 2000 Provisions update was deliberately delayed so that
the results of the SAC Joint Venture program could be integrated via reference to this document. 
However, some modifications to AISC Seismic are included to, among other things, modify the
Charpy V-notch toughness at two temperatures in order to ensure adequate toughness over the
range of expected use and to reflect the SAC results indicating that, in reducing seismic hazards
in moment resisting steel frames, the shape and size of the weld access hole are critical to the
performance moment connections with direct welds of beam flanges to columns.  The access
hole configuration provided in the 2000 Provisions was developed to minimize strain
concentrations and has been successfully tested.  It is anticipated that this configuration will be
adopted into later editions of the AISC specifications.  

2000 CHAPTER 9, CONCRETE STRUCTURE DESIGN REQUIREMENTS

The primary modifications for the 2000 Provisions reflect the changes made in the 1999 edition
of the ACI 318 reference document.

The seismic strength design load combination of the International Building Code (adopted from
ASCE 7-95) in which the gravity and earthquake effects are counteractive – the load combination
that governs the seismic design of reinforced concrete columns and shear walls – is essentially
identical to the corresponding design load combination of ACI 318.  Thus, there is no basis for
the use of N factors with this load combination and this requirement has been eliminated.

ACI 318-99 has revised its terminology for moment frames to be consistent with the Provisions;
therefore, the provisions describing types of moment frames have been eliminated and references
to these requirements have been deleted as well.  

A new section on anchoring to concrete is included to reflect work done by ACI on the design of
anchoring with cast-in-place headed bolts, J- and L- bolts headed studs, hooked bolts, and post-
installed mechanical anchors.  Although these requirements are not included in ACI-318-99
because the anchor prequalification standard, ACI 355.2, was not completed in time, the
inclusion of comprehensive anchoring design methods in the 2000 Provisions was deemed
important and it is anticipated that these requirements will eventually be included in ACI 318.

The requirements concerning foundations, gravity columns, and transverse reinforcement have
all been modified to comply with ACI 318-99.

Finally, there has been a major expansion of the requirements found in Sec.9.1.1.  Recent
advances in understanding of the seismic behavior of precast/prestressed concrete frame and wall
structures resulting from various research programs and the codification of test procedures have
made possible the elimination of 1997 Provisions appendix and the inclusion in the 2000
Provisions of precast/prestressed concrete requirements based entirely on amendments to ACI
318-99.  These are now sequentially listed to conform with Chapter 21 of ACI 318-99.  
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A new appendix to the Provisions and Commentary presenting requirements for untopped
diaphragms is included.  

2000 CHAPTER 10, STEEL AND CONCRETE STRUCTURE
DESIGN REQUIREMENTS

The only change for the 2000 Provisions is the updating of the reference list to reflect the most
current documents. 

2000 CHAPTER 11, MASONRY STRUCTURE DESIGN REQUIREMENTS

The 2000 Provisions reflects several editorial changes.  The scope section now requires that
masonry walls be designed as shear walls with one exception.  New requirements regarding
reinforcing bars are included: lab splices are detailed to reflect new research that eliminates the
confusion between splices found in masonry versus concrete, more rational and reliable design
requirements for large and small reinforcement diameters are presented, the requirement for 135
degree hooks have been eliminated in masonry construction, and the requirement for end bearing
splices has been eliminated since they are seldom used.  

The translation from stress design to strength design found in the 1997 Provisions for plain
(unreinforced) masonry members was not correct and modifications have been made.  In
addition, the 1997 Appendix to Chapter 11 has been eliminated to achieve parity with other
material chapters that base their design on strength versus stress design. 

A limitation on the width of the stress block in out-of-plane and in-plane bending has been
included.  Welded splices are specified to use ASTM A706 reinforcement to ensure the proper
chemistry in the weld (i.e., the amount of carbon, sulfur, phosphorus, and other elements must be
controlled).

The requirements for mechanical connections have been modified to reflect in fact that their
specified yield strength is usually higher than the 125 percent specified in the 1997 Provisions. 
Consequently, the 125 percent requirement has been eliminated and Type 1 or 2 mechanical
splices are required.

2000 CHAPTER 12, WOOD STRUCTURE DESIGN REQUIREMENTS

A major change for the 2000 Provisions is the elimination in Tables 12.4.3-2a and 12.4.3-2b of
the 10 percent reduction of design values imposed on shear walls in the 1997 Provisions.  This
essentially brings these values back to the levels found in the 1994 Provisions.  These tables also
feature changes regarding minimum penetration of nailing.  Earlier, thinner side panel members
required the same penetration as thicker members, but testing has shown that less penetration is
necessary for the conventional siding thickness used in construction.  The footnote regarding the
specific gravity adjustment factor also now requires that it not be greater than 1.0.  
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The definition of diaphragm has been changed to include sloping roofs; therefore, they now are
considered to be diaphragms rather than shear walls and the requirement for edge blocking is
eliminated.

A major reformatting of Sec. 12.3 and 12.4 clarifies the requirements for engineered wood
construction and diaphragms and shear walls.  Once this was completed, it permitted additional
changes to be incorporated to improve clarity.

Another major change is the inclusion of new requirements for perforated shear walls.  The
perforated shear wall design presented in the 2000 Provisions is a recently developed empirical
method that recognizes the strength and stiffness provided to framed walls by sheathing above
and below wall openings.  The Chapter 12 Commentary provides background on development
and verification.

2000 CHAPTER 13, SEISMICALLY ISOLATED STRUCTURES DESIGN
REQUIREMENTS

Sec. 13.2.3 has been revised for the 2000 Provisions to correct an oversight concerning the
importance factor, which is intended to reduce ductility demand for conventional structures but
does not apply in the case of seismically isolated structures that are designed to remain
“essentially elastic.”

Sec. 13.4.4.1 has been revised to reflect that Site Class E is now covered by the seismic maps and
appropriate changes are included in the Commentary as well.  Sec. 13.6.2.3 has been revised to
provide additional wording to clarify the intent of the Provisions.  Further, Sec.13.9.2.1 has been
revised to allow the prototype bearings used for testing to be used in the construction of the
structure if the registered design professional will permit their use; this may have a significant
impact on smaller projects where the number of test isolators represents a significant number of
the total to be used.

The most significant change is the replacement of the brief 1997 Appendix to Chapter 13 with an 
extensive appendix with a complete set of design provisions for structures with damping systems. 
Since this information contains design criteria, analysis methods, and testing recommendations
that have limited history of use, considerable information on this evolving technology is included
to guide the building professional.

2000 CHAPTER 14, NONBUILDING STRUCTURE DESIGN REQUIREMENTS

Since Chapter 14 is intended to provide a bridge from the basic seismic design methodologies
contained in the Provisions to nonbuilding structure design practices, the reference documents
have been updated.

Given the evolving nature of Chapter 14, the 2000 Provisions requirements for tanks and vessels
have been moved from the Appendix to Chapter 14 into the chapter itself as a result of changes
in voluntary standards and other research.
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Sections on electrical transmission, substation, and distribution structures that were included in
the 1997 Provisions text have been moved to the appendix since these lifelines systems generally
do not fall under the jurisdiction of the code official.  Other sections on telecommunication
towers and buried structures also have been moved to the appendix because additional time is
needed by the respective industries to evaluate the requirements presented.  The Commentary
sections on buried structures, pipe racks, earth retaining structures, and steel storage racks have
been expanded as has the Provisions section on steel storage racks.

The importance factors and Seismic Use Group classifications in Chapter 14 have been revised to
be consistent with Provisions Sec. 1.3; consequently, there are similar changes in the
Commentary where the four examples in Table 14.2.1.2 have been modified to clarify the use of
these factors.

CHANGES IN SECTION NUMBERS BETWEEN THE
1997 AND 2000 EDITIONS PROVISIONS

Chapter 1, GENERAL PROVISIONS

1.1  PURPOSE
1.2  SCOPE AND APPLICATION
1.2.1  Scope
1.2.2 Additions
1.2.3  Change of Use
1.2.4  Alterations
1.2.5  Alternate Materials and Alternate Means and Methods of Construction
1.3  SEISMIC USE GROUPS
1.3.1 Seismic Use Group III
1.3.2 Seismic Use Group II
1.3.3 Seismic Use Group I
1.3.4  Multiple Use
1.3.5 Seismic Use Group III Structure Access Protection
1.4  OCCUPANCY IMPORTANCE FACTOR

Chapter 2, GLOSSARY AND NOTATIONS

2.1  GLOSSARY
2.2  NOTATIONS

Chapter 3 , QUALITY ASSURANCE

3.1  SCOPE
3.2  QUALITY ASSURANCE
3.2.1  Details of Quality Assurance Plan
3.2.2  Contractor Responsibility
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3.3  SPECIAL INSPECTION
3.3.1  Piers, Piles, Caissons
3.3.2  Reinforcing Steel
3.3.3  Structural Concrete
3.3.4  Prestressed Concrete
3.3.5  Structural Masonry
3.3.6  Structural Steel
3.3.7  Structural Wood
3.3.8  Cold–Formed Steel Framing
3.3.9  Architectural Components
3.3.10  Mechanical and Electrical Components
3.3.11  Seismic Isolation System
3.4  TESTING
3.4.1  Reinforcing and Prestressing Steel
3.4.2  Structural Concrete
3.4.3  Structural Masonry
3.4.4  Structural Steel
3.4.5  Mechanical and Electrical Equipment
3.4.6  Seismically Isolated Structures
3.5  STRUCTURAL OBSERVATIONS
3.6  REPORTING AND COMPLIANCE PROCEDURES

Chapter 4, GROUND MOTION

4.1  PROCEDURES FOR DETERMINING MAXIMUM CONSIDERED EARTHQUAKE
AND DESIGN EARTHQUAKE GROUND MOTION ACCELERATIONS AND RESPONSE
SPECTRA
4.1.1  Maximum Considered Earthquake Ground Motions
4.1.2  General Procedure for Determining Maximum Considered Earthquake and Design Spectral
Response Accelerations
4.1.3  Site-Specific Procedure for Determining Ground Motion Accelerations
4.2  SEISMIC DESIGN CATEGORY
4.2.1  Determination of Seismic Design Category
4.2.2  Site Limitation for Seismic Design Categories E and F

Chapter 5, STRUCTURAL DESIGN CRITERIA

5.1  REFERENCE DOCUMENT
ASCE 7

5.2  DESIGN BASIS
5.2.1  General
5.2.2  Basic Seismic-Force-Resisting Systems
5.2.3  Structure Configuration
5.2.4  Redundancy
5.2.5  Analysis Procedures
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5.2.6  Design and Detailing Requirements, and Structural Component Load Effects
5.2.7   Combination of Load Effects
5.2.8   Deflection and Drift Limits
5.3  INDEX FORCE ANALYSIS PROCEDURE
5.3 4  EQUIVALENT LATERAL FORCE PROCEDURE64
5.3.1  General
5.4.1 5.3.2  Seismic Base Shear
5.4.2 5.3.3  Period Determination
5.4.3 5.3.4  Vertical Distribution of Seismic Forces
5.4.4 5.3.5  Horizontal Shear Distribution
5.4.5 5.3.6  Overturning
5.4.6 5.3.7  Drift Determination and P-Delta Effects
5.5 5.4  MODAL ANALYSIS PROCEDURE
5.4.1  General
5.5.1 5.4.2  Modeling
5.5.2 5.4.3  Modes
5.5.3 5.4.4  Modal Properties
5.5.4 5.4.5  Modal Base Shear
5.5.5 5.4.6  Modal Forces, Deflections, and Drifts
5.5.6 5.4.7  Modal Story Shears and Moments
5.5.7 5.4.8  Design Values  
5.5.8 5.4.9  Horizontal Shear Distribution  
5.5.9 5.4.10  Foundation Overturning  
5.5.10 5.4.11  P-Delta Effects
5.6  LINEAR RESPONSE HISTORY ANALYSIS PROCEDURE
5.6.1  Modeling
5.6.2  Ground Motion
5.6.3  Response Parameters
5.7  NONLINEAR RESPONSE HISTORY ANALYSIS PROCEDURE
5.7.1  Modeling
5.7.2  Ground Motion and Other Loading
5.7.3  Response Parameters
5.7.4  Design Review
5.8 5.4  SOIL-STRUCTURE INTERACTION EFFECTS  
5.8 5.4.1  General  
5.8 5.4.2  Equivalent Lateral Force Procedure  
5.8 5.4.3  Modal Analysis Procedure

Appendix to Chapter 5, NONLINEAR STATIC ANALYSIS

Chapter 6, ARCHITECTURAL, MECHANICAL, AND ELECTRICAL COMPONENTS
DESIGN REQUIREMENTS  

6.1  GENERAL  
6.1.1  References and Standards  
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ASME A17.1
ASTM C635
ASME/BPV
ASTM C636
ANSI/ASME B31.1
ANSI/ASME B31.3
ANSI/ASME B31.4
ANSI/ASME B31.5
ANSI/ASME B31.9
ANSI/ASME B31.11
ANSI/ASME B31.8
NFPA 13
IEEE 344
ASHRAE SRD
CISCA Recs for Zones 0-2
CISCA Recs for Zones 3-4
SMACNA HVAC
SMACNA Rectangular
SMACNA Restraint
AAMA 501.4

6.1.2  Component Force Transfer
6.1.3  Seismic Forces  
6.1.4  Seismic Relative Displacements  
6.1.5  Component Importance Factor
6.1.6  Component Anchorage  
6.1.7  Construction Documents  
6.2  ARCHITECTURAL COMPONENT DESIGN  
6.2.1  General  
6.2.2  Architectural Component Forces and Displacements  
6.2.3  Architectural Component Deformation  
6.2.4  Exterior Nonstructural Wall Elements and Connections  
6.2.5  Out-of-Plane Bending  
6.2.6  Suspended Ceilings  
6.2.7 Access Floors  
6.2.8  Partitions  
6.2.9  Steel Storage Racks  
6.2.10  Glass in Glazed Curtain Walls, Glazed Storefronts, and Glazed Partitions
6.3  MECHANICAL AND ELECTRICAL COMPONENT DESIGN  
6.3.1  General  
6.3.2  Mechanical and Electrical Component Forces and Displacements  
6.3.3  Mechanical and Electrical Component Period  
6.3.4  Mechanical and Electrical Component Attachments  
6.3.5  Component Supports  
6.3.6  Component Certification  
6.3.7  Utility and Service Lines at Structure Interfaces  
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6.3.8  Site-Specific Considerations  
6.3.9  Storage Tanks  
6.3.10  HVAC Ductwork  
6.3.11  Piping Systems  
6.3.12  Boilers and Pressure Vessels  
6.3.13  Mechanical Equipment Attachments, and Supports   
6.3.14  Electrical Equipment Attachments, and Supports
6.3.15  Alternative Seismic Qualification Methods
6.3.16  Elevator Design Requirements

Chapter 7, FOUNDATION DESIGN REQUIREMENTS   

7.1  GENERAL   
7.2  STRENGTH OF COMPONENTS AND FOUNDATIONS   
7.2.1  Structural Materials   
7.2.2  Soil Capacities   
7.3  SEISMIC DESIGN CATEGORIES A AND B   
7.4  SEISMIC DESIGN CATEGORY C   
7.4.1  Investigation   
7.4.2  Pole-Type Structures   
7.4.3  Foundation Ties   
7.4.4  Special Pile Requirements   
7.5  SEISMIC DESIGN CATEGORIES D, E, AND F   
7.5.1  Investigation   
7.5.2  Foundation Ties   
7.5.3  Liquefaction Potential and Soil Strength Loss   
7.5.4  Special Pile and Grade Beam Requirements   

Chapter 8, STEEL STRUCTURE DESIGN REQUIREMENTS   

8.1  REFERENCE DOCUMENTS   
AISC LRFD
AISC ASD
AISC Seismic
AISI
ANSI/ASCE 8-90
SJI
ASCE 19

8.2  SEISMIC REQUIREMENTS FOR STEEL STRUCTURES   
8.3  SEISMIC DESIGN CATEGORIES A, B, AND C   
8.4  SEISMIC DESIGN CATEGORIES D, E, AND F   
8.4.1  Modifications to AISC Seismic
8.5  COLD-FORMED STEEL SEISMIC REQUIREMENTS   
8.5.1  Modifications to AISI Ref. 8.4   
8.5.2  Modifications to ANSI/ASCE 8-90 Ref. 8.5   
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8.6  LIGHT-FRAMED WALLS   
8.6.1  Boundary Members   
8.6.2  Connections   
8.6.3  Braced Bay Members   
8.6.4  Diagonal Braces   
8.6.5  Shear Walls
8.7  SEISMIC REQUIREMENTS FOR STEEL DECK DIAPHRAGMS   
8.8  STEEL CABLES   

Chapter 9, CONCRETE STRUCTURE DESIGN REQUIREMENTS   

9.1  REFERENCE DOCUMENTS    
ACI 318
ACI ITG/T1.1
ASME B1.1
ASME B18.2.1
ASME B18.2.6.9
ATC 24

9.1.1  Modifications to ACI 318 Ref. 9-1
9.2  ANCHORING TO CONCRETE
9.2.1  Scope
9.2.2  Notations and Definitions
9.2.3  General Requirements
9.2.4  General Requirements for Strength of Structural Anchors
9.2.5  Design Requirements for Tensile Loading
9.2.6  Design Requirements for Shear Loading
9.2.7  Interaction of Tensile and Shear Forces
9.2.8  Required Edge Distances, Spacings, and Thicknesses to Preclude Splitting Failure
9.2.9  Installation of Anchors
9.2  BOLTS AND HEADED STUD ANCHORS IN CONCRETE   
9.2.1  Load Factor Multipliers   
9.2.2  Strength of Anchors   
9.2.3  Strength Based on Tests   
9.2.4  Strength Based on Calculations   
9.3  CLASSIFICATION OF SEISMIC-FORCE-RESISTING SYSTEMS   
9.3.1  Classification of Moment Frames   
9.3.2  Classification of Shear Walls
9.3  CLASSIFICATION OF SHEAR WALLS
9.3.1  Ordinary Plain Concrete Shear Walls
9.3.2  Detailed Plain Concrete Shear Walls
9.4  SEISMIC DESIGN CATEGORY A   
9.5  SEISMIC DESIGN CATEGORY B   
9.5.1  Ordinary Moment Frames   
9.6  SEISMIC DESIGN CATEGORY C   
9.6.1  Seismic-Force-Resisting Systems
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9.6.2  Discontinuous Members   
9.6.3  Plain Concrete
9.6.4  Anchor Bolts in the Tops of Columns
9.7  SEISMIC DESIGN CATEGORIES D, E, OR F   
9.7.1  Seismic-Force-Resisting Systems   
9.7.2  Frame Members Not Proportioned to Resist Forces Induced by Earthquake Motions   
9.7.3  Plain Concrete   

Appendix to Chapter  9, REINFORCED CONCRETE DIAPHRAGMS CONSTRUCTED
USING UNTOPPED PRECAST CONCRETE ELEMENTS REINFORCED CONCRETE
STRUCTURAL SYSTEMS COMPOSED FROM INTERCONNECTED PRECAST
ELEMENTS   

Chapter 10, STEEL AND CONCRETE STRUCTURE DESIGN REQUIREMENTS   

10.1  REFERENCE DOCUMENTS   
ACI 318
AISC/LRFD
AISC Seismic
AISI

10.2  REQUIREMENTS

Chapter  11, MASONRY STRUCTURE DESIGN REQUIREMENTS   

11.1  GENERAL   
11.1.1  Scope   
11.1.2  Reference Documents   

ACI 318
ACI 530
ACI 530.1

11.1.3  Definitions   
11.1.4  Notations   
11.2  CONSTRUCTION REQUIREMENTS   
11.2.1  General   
11.2.2  Quality Assurance   
11.3  GENERAL REQUIREMENTS   
11.3.1  Scope   
11.3.2  Empirical Masonry Design   
11.3.3  Plain (Unreinforced) Masonry Design   
11.3.4  Reinforced Masonry Design   
11.3.5  Seismic Design Category A   
11.3.6  Seismic Design Category B   
11.3.7  Seismic Design Category C   
11.3.8  Seismic Design Category D   
11.3.9  Seismic Design Categories E and F   
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11.3.10  Properties of Materials   
11.3.11  Section Properties   
11.3.12  Headed and Bent-Bar Anchor Bolts
11.4  DETAILS OF REINFORCEMENT   
11.4.1  General   
11.4.2  Size of Reinforcement   
11.4.3  Placement Limits for Reinforcement   
11.4.4  Cover for Reinforcement   
11.4.5  Development of Reinforcement   
11.5  STRENGTH AND DEFORMATION REQUIREMENTS   
11.5.1  General   
11.5.2  Required Strength   
11.5.3  Design Strength   
11.5.4  Deformation Requirements   
11.6  FLEXURE AND AXIAL LOADS   
11.6.1  Scope   
11.6.2  Design Requirements of Reinforced Masonry Members   
11.6.3  Design of Plain (Unreinforced) Masonry Members   
11.7  SHEAR   
11.7.1  Scope   
11.7.2  Shear Strength   
11.7.3  Design of Reinforced Masonry Members   
11.7.4  Design of Plain (Unreinforced) Masonry Members   
11.8  SPECIAL REQUIREMENTS FOR BEAMS   
11.9  SPECIAL REQUIREMENTS FOR COLUMNS   
11.10  SPECIAL REQUIREMENTS FOR WALLS   
11.11  SPECIAL REQUIREMENTS FOR SHEAR WALLS   
11.10 11.1  Ordinary Plain Masonry Shear Walls   
11.10 11.2  Detailed Plain Masonry Shear Walls   
11.10 11.3  Ordinary Reinforced Masonry Shear Walls   
11.10 11.4  Intermediate Reinforced Masonry Shear Walls   
11.10 11.5  Special Reinforced Masonry Shear Walls   
11.10 11.6  Flanged Shear Walls   
11.10 11.7  Coupled Shear Walls   
11.11 12  SPECIAL MOMENT FRAMES OF MASONRY   
11.11 12.1  Calculation of Required Strength   
11.11 12.2  Flexural Yielding   
11.11 12.3  Reinforcement   
11.11 12.4  Wall Frame Beams   
11.11 12.5  Wall Frame Columns   
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Appendix to Chapter 11, ALTERNATIVE PROVISIONS FOR THE DESIGN
OF MASONRY STRUCTURES   

Chapter 12, WOOD STRUCTURE DESIGN REQUIREMENTS   

12.1  GENERAL   
12.1.1  Scope   
12.1.2  Reference Documents   

ASCE 16
APA Y510T
APA N375B
APA E315H
CABO Code
NFoPA T903
PS20
ANSI/AITC A190.1
ASTM D5055-95A
PS 1
PS 2
ANSI 05.1
ANSI A208.1
AWPA C1, 2, 2, 3, 9, 28

12.1.3  Notations   
12.2  DESIGN METHODS   
12.2.1  Engineered Wood Design   
12.2.2  Conventional Light-Frame Construction   
12.3  GENERAL DESIGN REQUIREMENTS FOR ENGINEERED WOOD CONSTRUCTION 
12.3.1  General   
12.3.2  Shear Resistance Based on Principles of Mechanics Framing Requirements   
12.3.3  Deformation Compatibility Requirements   
12.3.4  Framing Requirements
12.3.5  Sheathing Requirements
12.3.6  Wood Members Resisting Horizontal Seismic Forces Contributed by Masonry and
Concrete
12.3.4  Design Limitations   
12.4  DIAPHRAGMS AND SHEAR WALLS   
12.4.1  Diaphragms and Shear Wall Aspect Ratios
12.4.2  Shear Walls
12.4.3  Perforated Shear Walls
12.4.2  Shear Resistance Based on Principles of Mechanics   
12.4.3  Sheathing Requirements   
12.5  CONVENTIONAL LIGHT-FRAME CONSTRUCTION   
12.5.1   Scope   
12.5.2  Braced Walls   
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12.5.3  Detailing Requirements   
12.6  SEISMIC DESIGN CATEGORY A   
12.7  SEISMIC DESIGN CATEGORIES B, C, AND D   
12.7.1  Conventional Light-Frame Construction   
12.7.2  Engineered Construction   
12.8  SEISMIC DESIGN CATEGORIES E AND F   
12.8.1  Limitations   

Chapter 13, SEISMICALLY ISOLATED STRUCTURES DESIGN 
REQUIREMENTS   

13.1  GENERAL   
13.2  CRITERIA SELECTION   
13.2.1  Basis for Design   
13.2.2  Stability of the Isolation System   
13.2.3  Seismic Use Group   
13.2.4  Configuration Requirements   
13.2.5  Selection of Lateral Response Procedure   
13.3  EQUIVALENT LATERAL FORCE PROCEDURE   
13.3.1  General   
13.3.2  Deformation Characteristics of the Isolation System   
13.3.3  Minimum Lateral Displacements   
13.3.4  Minimum Lateral Forces   
13.3.5 Vertical Distribution of Force   
13.3.6  Drift Limits   
13.4  DYNAMIC LATERAL RESPONSE PROCEDURE   
13.4.1  General   
13.4.2  Isolation System and Structural Elements Below the Isolation System   
13.4.3  Structural Elements Above the Isolation System   
13.4.4  Ground Motion   
13.4.5  Mathematical Model   
13.4.6  Description of Analysis Procedures   
13.4.7 Design Lateral Force   
13.5  LATERAL LOAD ON ELEMENTS OF STRUCTURES AND NONSTRUCTURAL
COMPONENTS SUPPORTED BY BUILDINGS   
13.5.1  General   
13.5.2  Forces and Displacements   
13.6  DETAILED SYSTEM REQUIREMENTS   
13.6.1  General   
13.6.2  Isolation System   
13.6.3  Structural System   
13.7  FOUNDATIONS   
13.8  DESIGN AND CONSTRUCTION REVIEW   
13.8.1  General   
13.8.2  Isolation System   
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13.9  REQUIRED TESTS OF THE ISOLATION SYSTEM   
13.9.1  General   
13.9.2  Prototype Tests   
13.9.3  Determination of Force-Deflection Characteristics   
13.9.4  Test Specimen Adequacy   
13.9.5  Design Properties of the Isolation System   

Appendix to Chapter 13, STRUCTURES WITH DAMPING SYSTEMS PASSIVE ENERGY
DISSIPATION   

Chapter 14, NONBUILDING STRUCTURE DESIGN REQUIREMENTS   

14.1  GENERAL   
14.1.1  Scope   
14.2  REFERENCES
14.3  INDUSTRY DESIGN STANDARDS AND RECOMMENDED PRACTICE
14.4  14.1.2  Nonbuilding Structures Supported by Other Structures   
14.4.1 14.1.3  Architectural, Mechanical, and Electrical Components   
14.1.4  Loads   
14.1.5  Fundamental Period   
14.1.6  Drift Limitations   
14.1.7  Materials Requirements   
14.5 14.2  STRUCTURAL DESIGN REQUIREMENTS   
14.5.1 14.2.1  Design Basis   
14.5.2 14.2.2  Rigid Nonbuilding Structures   
14.5.3  Loads
14.5.4  Fundamental Period
14.5.5  Drift Limitations
14.5.6  Materials Requirements
14.5.7  14.2.3  Deflection Limits and Structure Separation   
14.5.8  Site-Specific Response Spectra
14.6 14.3  NONBUILDING STRUCTURES SIMILAR TO BUILDINGS   
14.6 14.3.1  General   
14.6 14.3.2  Pipe Racks   
14.6 14.3.3  Steel Storage Racks   
14.6 14.3.4  Electrical Power Generating Facilities   
14.6 14.3.5  Structural Towers for Tanks and Vessels   
14.6 14.3.6  Piers and Wharves   
14.7 14.4  NONBUILDING STRUCTURES NOT SIMILAR TO BUILDINGS   
14.7 14.4.1  General   
14.7 14.4.2  Earth Retaining Structures   
14.7 14.4.3  Tanks and Vessels   
14.4.4  Electrical Transmission, Substation, and Distribution Structures   
14.4.5  Telecommunication Towers   
14.7.4 14.4.6  Stacks and Chimneys   
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14.7.5 14.4.7  Amusement Structures   
14.7.6 14.4.8  Special Hydraulic Structures   
14.7.7  Secondary Containment Systems
14.4.9  Buried Structures   
14.4.10  Inverted Pendulums   
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Raymond W. McNealy, McNealy Bumberry, Des Peres, Missouri

Tom Schlafly, American Institute of Steel Construction, Chicago, Illinois
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Jim W. Sealy, Jim W. Sealy/Architect/Consultant, Dallas, Texas

Charles A. Spitz, Architect/Planner/Code Consultant, Wall, New Jersey

Scott Stedman, Professional Engineers, Arroyo Grande, California

Ed Sutton, Construction, National Association of Home Builders, Washington, D.C. (since June
1997)

Corresponding Members

John V. Loscheider, Loscheider Engineering Company, Renton, Washington 

Richard J. Phillips, Hillman, Biddison and Loevenguth, Los Angeles, California

William A. Stewart, Stewart-Schaberg Architects, Clayton, Missouri

James R. Thomas, Delich, Roth and Goodwillie, P.A., Kansas City, Missouri

Technical Subcommittee 11, COMPOSITE STEEL AND CONCRETE STRUCTURES

Chair

Roberto T. Leon, School of Civil and Environmental Engineering, Georgia Institute of
Technology, Atlanta

Members

Gregory Deierlein, School of Civil and Environmental Engineering, Cornell University, Ithaca,
New York

Subhash C. Goel, University of Michigan, Ann Arbor

Lawrence G. Griffis, Walter P. Moore and Associates, Houston, Texas

Jerome F. Hajjar, University of Minnesota, Minneapolis

Neil M. Hawkins, University of Illinois, Urbana

Kevin LeSmith, Skilling Ward Magnusson Barkshire, Inc., Seattle, Washington

Clarkson W. Pinkham, S. B. Barnes Associates, Los Angeles, California

Bahram M. Sharooz, University of Cincinnati, Ohio

Corresponding Members

Scott A. Civjan, University of Massachusetts, Amherst

Nestor R. Inwankiw, Technology and Research, American Institute of Steel Construction,
Chicago, Illinois

James O. Malley, Degenkolb Engineers, San Francisco, California

Ivan M. Viest, Hellertown, Pennsylvania
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James K. Wight, University of Michigan, Ann Arbor

Technical Subcommittee 12, BASE ISOLATION AND ENERGY DISSIPATION

Chair

Charles Kircher, Charles Kircher and Associates, Consulting Engineers, Palo Alto, California

Members

Ian Aiken, Seismic Isolation Engineering, Inc., Oakland, California

Michael Constantinou, Department of Civil Engineering, State University of New York, Buffalo

Robert D. Hanson, Federal Emergency Management Agency, Pasadena, California

Douglas Hochbach, Hochbach-Lewin, Inc., Palo Alto, California

Andrew W. Taylor, KPFF Consulting Engineers, Seattle, Washington

Andrew Whittaker, Earthquake Engineering Research Center, University of California,
Richmond

Corresponding Members

Finley A. Charney, Schnabel Engineering Associates, Denver Colorado 

Husein Hasan, Tennessee Valley Authority, Knoxville, Tennessee

Ronald L. Mayes, Dynamic Isolation Systems, Lafayette, California

Tsu T. Soong, State University of New York, Buffalo

Technical Subcommittee 13, NONBUILDING STRUCTURES

Chair

Harold Sprague, Black and Veatch Special Projects Corporation, Overland Park, Kansas

Members

Victor Azzi, Rack Manufacturers Institute, Rye, New Hampshire

Clayton L. Clem, Structural and Foundation Engineering Department, Tennessee Valley
Authority, Chattanooga, Tennessee

Ralph T. Eberts, Black and Veatch, Los Angeles, California

John D. Gillengerten, Office of Statewide Health Planning and Development, Sacramento,
California

Frank J. Hsiu, Chevron Research and Technology Company, Richmond, California

Leon Kempner, Jr., Bonneville Power Administration, Portland, Oregon
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Nicholas A. Legatos, Vice President, Preload Inc., Hauppage, New York

Stephen W. Meier, Engineering and Technology, Tank Industry Consultants, Inc., Indianapolis,
Indiana

Corresponding Members

Mark Anderson, Consulting Engineer, Anchorage, Alaska 

Douglas G. Honegger, Consultant, Arroyo Grande, California

Praveen K. Malhotra, Factory Mutual Research, Norwood, Massachusetts

Dennis Niehoff, Bechtel Savannah River, Inc., Grovetown, Georgia

Michael R. Simac, Earth Improvement Technologies, Cramerton, North Carolina

BSSC SIMPLIFIED PROCEDURES TASK GROUP

Chair

Glenn Bell, Simpson Gumpertz & Heger, Inc., Arlington, Massachusetts

Members

Gary Y.K. Chock, Martin and Chock, Inc., Honolulu, Hawaii

William T. Holmes, Rutherford & Chekene, Oakland, California

Edwin T. Huston, Smith and Huston, Inc., Seattle, Washington

Paul A. Murray, Structural Design Group, Inc., Nashville, Tennessee

Richard J. Phillips, Hillman Biddison and Loevenguth, Los Angeles, California

Douglas, M. Smits, City of Charleston, South Carolina

Corresponding Members

Ramon Gilsanz, Gilsanz Murray Steficek, LLP, New York, New York

Robert I. Johnson, R.I. Johnson & Associates Consulting Engineers, Wheaton, Illinois

Jacob M. Kramer, Sargent & Lundy, LLP, Chicago, Illinois

Philip Line, American Forest and Paper Association, Washington, D.C.

Robert McCluer, Codes, Building Officials and Code Administrators International, Country Club
Hills, Illinois

Guy J.P. Nordenson, Nordenson & Associates, LLP, New York, New York

Michael G. Oliva, College of Engineering, University of Wisconsin, Madison

Cetin Soydemir, Haley and Aldrich, Inc., Boston, Massachusetts

Philip C. Terry, Burns & McDowell, Kansas City, Missouri
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John C. Theiss, St. Albans, Missouri

BSSC ANCHORAGE TASK GROUP

Chair

Daniel Shapiro, SOHA Engineers, San Francisco, California

Members

Robert E. Bachman, Consulting Structural Engineer, Westlake Village, California

David E. Bonneville, Degenkolb Engineers, San Francisco, California

J. Gregg Borchelt, Brick Industry Association, Reston, Virginia

W. Gene Corley, Construction Technology Laboratories, Skokie, Illinois

J. Daniel Dolan, Virginia Polytechnic and State University, Blacksburg, Virginia

John D. Gillengerten, Office of Statewide Health Planning and Development, Sacramento
,California

James R. Harris, J. R. Harris & Company, Denver, Colorado

Philip J. Iverson, Precast/Prestressed Concrete Institute, Chicago, Illinois

Richard E. Klingner, University of Texas, Austin

Stephen W. Meier, Tank Industry Consultants, Inc., Indianapolis, Indiana

A. Fattah Shaikh, University of Wisconsin, Milwaukee

Douglas M. Smits, City of Charleston, South Carolina

James R. Tauby, Mason Industries, Hauppage, New York

Jason J. Thompson, National Concrete Masonry Association, Herndon, Virginia

David L. Wismer, City of Philadelphia, Pennsylvania

Richard Wollmershauser, Technical Services, Hilti, Inc., Tulsa, Oklahoma

Roger Becker, Computerized Structural Design, Inc., Milwaukee, Wisconsin

William T. Holmes, Rutherford and Chekene, Oakland, California
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REPRESENTATIVES OF BSSC MEMBER ORGANIZATIONS 

AND THEIR ALTERNATES

AFL-CIO Building and Construction Trades Department

Representative Pete Stafford, Center to Protect Workers’ Rights, Washington, D.C.

American Concrete Institute

Representative Shuaib H. Ahmed, American Concrete Institute, Farmington Hills, Michigan

Alternate Daniel W. Falconer, American Concrete Institute, Farmington Hills, Michigan

American Consulting Engineers Council

Representative Roy G. Johnston, Brandow and Johnston Associates, Los Angeles, California

Alternate Edward Bajer, American Consulting Engineers Council, Washington, D.C.

American Forest and Paper Association

Representative David P. Tyree, American Forest and Paper Association, Colorado Springs,
Colorado

Alternate Bradford K. Douglas, American Forest and Paper Association, Washington,
D.C.

American Institute of Architects

Representative Charles A. Spitz, Architect/Planner/Code Consultant, Wall, New Jersey

Alternate Gabor Lorant, Lorant Group, Inc., Phoenix, Arizona

American Institute of Steel Construction

Representative Charles J. Carter, American Institute of Steel Construction, Chicago, Illinois

Alternate Nestor R. Iwankiw, American Institute of Steel Construction, Chicago, Illinois
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American Insurance Services Group, Inc. 

Representative John A. Mineo, American Insurance Services Group, Inc., New York, New
York

Alternate James G. Borchardt, Bituminous Insurance Company, Rock Island, Illinois

American Iron and Steel Institute

Representative Harry W. Martin, American Iron and Steel Institute, Auburn, California

American Society of Civil Engineers

Representative James A. Rossberg, American Society of Civil Engineers, Reston, Virginia

Alternate Douglas E. Honegger, Consultant, Arroyo Grande, California

American Society of Civil Engineers – Kansas City Chapter

Representative F. Alan Wiley, Black and Veatch, Overland Park, Kansas

Alternate Thomas Heausler, Heausler Structural Engineers, Foster City, California

American Society of Heating, Refrigeration, and Air-Conditioning Engineers

Representative William Staehlin, Office of State Health Planning and Development,
Sacramento, California

Alternate Bruce D. Hunn, American Society of Heating, Refrigeration, and Air-
Conditioning Engineers

American Society of Mechanical Engineers

Representative Ronald W. Haupt, Pressure Piping Engineering Associates, Inc., Foster City,
California

American Welding Society

Representative Hardy H. Campbell III, American Welding Society, Miami, Florida 

Alternate William R. Oates, American Welding Society, Miami, Florida
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APA - The Engineered Wood Association

Representative Thomas D. Skaggs, APA - The Engineered Wood Association, Tacoma,
Washington

Alternate Edward L. Keith, APA - The Engineered Wood Association, Tacoma,
Washington

Applied Technology Council

Representative Christopher Rojahn, Applied Technology Council, Redwood City, California

Alternate Charles Thornton, Thornton-Tomasetti Group, Inc., New York, New York

Associated General Contractors of America

Representative John “Jack” Prosek, Turner Construction Company, Oakland, California

Alternate Dirk Haire, Associated General Contractors of America, Alexandria, Virginia

Association of Engineering Geologists

Representative Ellis Krinitzsky, U.S. Army Corps of Engineers, Vicksburg, Mississippi

Alternate Patrick J. Barosh, Patrick J. Barosh and Associates, Bristol, Rhode Island

Association of Major City Building Officials

Representative Andrew A. Adelman, City of Los Angeles, California

Alternate Walter R. Krukow, City of Los Angeles, California

Brick Industry Association

Representative J. Gregg Borchelt, Brick Industry Association, Reston, Virginia

Alternate Charles Clark, Jr., Brick Industry Association, Reston, Virginia

Building Officials and Code Administrators International

Representative David L .Wismer, City of Philadelphia, Pennsylvania

Alternate Paul K. Heilstedt, Building Officials and Code Administrators International,
Country Club Hills, Illinois
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Building Owners and Managers Association International

Representative Michael Jawer, Building Owners and Managers Association International,
Washington, D.C.

California Geotechnical Engineers Association

Representative Alan Kropp, Alan Kropp and Associates, Berkeley, California

Alternate John A. Baker, Kleinfelder, Inc., Sacramento, California

California Seismic Safety Commission

Representative Fred Turner, Seismic Safety Commission, Sacramento, California

Canadian National Committee on Earthquake Engineering

Representative R.H. Devall, Canadian National Committee on Earthquake Engineering,
Vancouver, British Columbia, Canada

Alternate Cathleen Taraschuk, National Research Council of Canada, Ottawa, Ontario,
Canada

Concrete Masonry Association of California and Nevada

Representative Vilas Mujumdar, Concrete Masonry Association of California and Nevada,
Citrus Heights, California

Alternate Daniel Shapiro, SOHA Engineers, San Francisco, California

Concrete Reinforcing Steel Institute

Representative David P. Gustafson, Concrete Reinforcing Steel Institute, Schaumburg,
Illinois

Alternate Anthony Felder, Concrete Reinforcing Steel Institute, Schaumburg, Illinois

California Division of the State Architect

Representative Dennis Bellet, Division of State Architect, Sacramento, California

Alternate Richard T. Conrad, Division of State Architect, Sacramento, California
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Earthquake Engineering Research Institute

Representative Joseph Nicoletti, URS Consultants, San Francisco, California

Alternate F. Robert Preece, San Francisco, California

General Services Administration (9PCT)

Representative Bela I. Palfalvi, General Services Administration 9PCT, San Francisco,
California

Alternate Catherine K. Lee, General Services Administration 9 PCT, San Francisco,
California

Hawaii State Earthquake Advisory Board

Representative Gary Y. K. Chock, Martin and Chock, Inc., Honolulu, Hawaii

Alternate Paul Okubo, Hawaii State Earthquake Advisory Board, Honolulu, Hawaii

 

Institute for Business and Home Safety

Representative Jeffrey Sciaudone, Institute for Business and Home Safety, Tampa Florida

Interagency Committee on Seismic Safety in Construction

Representative H. S. Lew, National Institute of Standards and Technology, Gaithersburg,
Maryland

Alternate Shyam Sunder, National Institute of Standards and Technology, Gaithersburg,
Maryland

International Conference of Building Officials

Representative Paul Armstrong, International Conference of Building Officials, Whittier,
California

Alternate Alan Carr, International Conference of Building Officials, Bellevue,
Washington

International Masonry Institute

Representative Diane Throop, International Masonry Institute, Ann Arbor, Michigan

Alternate Richard Filloramo, International Masonry Institute, Glastonbury, Connecticut 
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Masonry Institute of America

Representative John Chrysler, Masonry Institute of America, Los Angeles, California

Metal Building Manufacturers Association

Representative W. Lee Shoemaker, Metal Building Manufacturers Association, Cleveland,
Ohio

Alternate Joe N. Nunnery, VP Buildings, Memphis, Tennessee

Mid-America Earthquake Center

Representative Daniel P. Abrams, Mid-America Earthquake Center, University of Illinois,
Urbana

Alternate James E. Beavers, Mid-America Earthquake Center, University of Illinois,
Urbana

National Association of Home Builders

Representative Ed Sutton, National Association of Home Builders, Washington, D.C.

National Concrete Masonry Association

Representative Jason J. Thompson, National Concrete Masonry Association, Herndon,
Virginia

Alternate Robert Zobel, National Concrete Masonry Association, Herndon, Virginia

National Conference of States on Building Codes and Standards

Representative Richard T. Conrad, Division of State Architect, Sacramento, California

Alternate Robert C. Wible, National Conference of States on Building Codes and
Standards, Herndon, Virginia

National Council of Structural Engineers Associations

Representative Howard Simpson, Simpson, Gumpertz and Heger, Arlington, Massachusetts

Alternate W. Gene Corley, Construction Technology Laboratories, Skokie, Illinois
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National Elevator Industry, Inc.

Representative George A. Kappenhagen, Schindler Elevator Company, Morristown, New
Jersey

National Fire Sprinkler Association

Representative Russell P. Fleming, National Fire Sprinkler Association, Patterson, New York

Alternate Victoria Valentine, National Fire Sprinkler Association, Patterson, New York

National Institute of Building Sciences

Representative Henry L. Green, State of Michigan Department of Consumer and Industry
Services, Okemos, Michigan

Alternate Gerald H. Jones, Kansas City, Missouri

National Ready Mixed Concrete Association

Representative George Muste, National Ready Mixed Concrete Association, Silver Spring,
Maryland

Alternate Colin L. Lobo, National Ready Mixed Concrete Association, Silver Spring,
Maryland

Portland Cement Association

Representative Joseph J. Messersmith, Jr., Portland Cement Association, Rockville, Virginia

Alternate S. K. Ghosh, S. K. Ghosh Associates, Inc., Skokie, Illinois

Precast/Prestressed Concrete Institute

Representative Philip J. Iverson, Precast/Prestressed Concrete Institute, Chicago, Illinois

Alternate David A, Sheppard, Consulting Structural Engineer, Sonora, California

Rack Manufacturers Institute

Representative Victor Azzi, Rack Manufacturers Institute, Rye, New Hampshire

Alternate John Nofsinger, Rack Manufacturers Institute, Charlotte, North Carolina
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Southern Building Code Congress International

Representative John Battles, Souther Building Code Congress International, Birmingham,
Alabama

Alternate T. Eric Stafford, Southern Building Code Congress International,
Birmingham, Alabama

Steel Deck Institute, Inc.

Representative Steven A. Roehrig, Steel Deck Institute, Fox River Grove, Illinois

Alternate Donald W. Ball, Consolidated Systems, Inc., Columbia, South Carolina

Structural Engineers Association of California

Representative Bob Hendershot, Structural Engineers Association of California, San Diego,
California

Alternate Dough Hochbach, Hochbach-Lewin, Inc., Palo Alto, California

Structural Engineers Association of Central California

Representative H. Kit Miyamoto, Structural Engineers Association of Central California, Fair
Oaks, California

Alternate Tom H. Hale, Office of Statewide Health Planning and Development,
Sacramento, California

Structural Engineers Association of Colorado

Representative James R. Harris, J. R. Harris and Company, Denver, Colorado

Alternate Robert B. Hunnes, JVA, Inc., Boulder, Colorado

Structural Engineers Association of Illinois

Representative W. Gene Corley, Construction Technology Laboratories, Skokie, Illinois

Structural Engineers Association of Northern California

Representative James O. Malley, Degenkolb Engineers, San Francisco, California

Alternate Edwin G. Zacher, H. J. Brunnier Associates, San Francisco, California
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Structural Engineers Association of Oregon

Representative Joseph P. Gehlen, Kramer Gehlen Associates, Vancouver, Washington

Alternate Grant L. Davis, SE Consulting, Cornelius, Oregon

Structural Engineers Association of San Diego

Representative H. John Khadivi, Precision Structural Engineering, San Diego, California

Structural Engineers Association of Southern California

Representative Brian L. Cochran, Brian L. Cochran Associates, Inc. Los Angeles, California

Alternate Saiful Islam, Saiful/Bouquet, Inc., Pasadena, California

Structural Engineers Association of Texas

Representative Joseph Kallaby, OSI, Houston, Texas

Alternate Michael D. Engelhardt, University of Texas – Austin

Structural Engineers Association of Utah

Representative A. Parry Brown, Reaveley Engineers and Associates, Salt Lake City, Utah

Alternate David L. Pierson, ARW Engineers, Ogden, Utah

Structural Engineers Association of Washington

Representative James Carpenter, Structural Engineers Association of Washington,
Southworth, Washington

Alternate Michael Valley, Skilling Ward Magnusson Barkshire, Seattle, Washington

The Masonry Society

Representative Arturo E. Schultz, University of Minnesota, Minneapolis

Western States Clay Products Association

Representative Jeff I. Elder, Western State Clay Products Association, West Jordan, Utah
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Western States Structural Engineers Association

Representative Greg Shea, Moffat, Nichol and Bonney, Inc., Portland, Oregon

Alternate William T. Rafferty, Structural Design North, Spokane, Washington

Wire Reinforcement Institute, Inc.

Representative Roy H. Reiterman, Wire Reinforcement Institute, Findlay, Ohio

Alternate Robert C. Richardson, Consultant, Sun Lakes, Arizona
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REPRESENTATIVES OF BSSC AFFILIATE MEMBERS 

AND THEIR ALTERNATES

Bay Area Structural, Inc.

Representative David Benaroya Helfant, Bay Area Structural, Inc., Oakland, California

Building Technology, Incorporated

Representative David B. Hattis, Building Technology, Inc., Silver Spring, Maryland

Eagle Point Software

Representative Ed Graham, Eagle Point Software, Dubuque, Iowa

Alternate Joe Deppe, Eagle Point Software, Dubuque, Iowa

H & H Group, Inc.

Representative Les. L. Hegyi, H&H Group, Inc., McLean, Virginia

LaPay Consulting, Inc.

Representative William S. LaPay, LaPay Consulting, Inc., Export, Pennsylvania

Northroad Builders

Representative Paul O. Johnson, Northroad Builders, Brisbane, California

Alternate Clara A. Johnson, Northroad Builders, Brisbane, California

Southern California Gas Company

Representative Don Dockray, Southern California Gas Company, Los Angeles, California

Square D Company

Representative Philip J. Caldwell, Square D Company, Seneca, South Carolina

Alternate Jeffrey Gatscher, Square D Company, Nashville, Tennessee
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Steel Joist Institute

Representative R. Donald Murphy, Steel Joist Institute, Myrtle Beach, South Carolina

Vibration Mountings and Controls

Representative John P. Giuliano, Vibration Mountings and Controls, Bloomingdale, New
Jersey

Alternate Rajendra Prasad, Vibration Mountings and Controls, Bloomingdale, New
Jersey


