A MAJOR CHANGE TO AISC’S 2005 SEISMIC
PROVISIONS FOR STRUCTURAL STEEL BUILD-
INGS, INCLUDING SUPPLEMENT NUMBER 1

sions, exceptions to the 2005 specification and ad-
ditional criteria are specified.)

Part I: Structural Steel Buildings

The first four sections of Part | establish the
provisions’ relationship with the 2005 specifica-
tion, as well as with the applicable building code
and other applicable national standards such as
ASCE and ASTM, among others.

Section 1—Scope: Section 1 defines the
scope of the 2005 provisions: they apply to build-
ings classified by the applicable building code as
seismic design category D or more severe. In seis-
mic design categories A, B, and C, which are less
severe, the system must satisfy one of two condi-
tions: a seismic response modification coefficient,
R of 3, must be used and elements must be de-
signed to satisfy the 2005 specification only; or a
higher R value must be used and the system must
be designed to meet all of the requirements of the
2005 provisions. The second requirement is to
ensure that large R-values are not being used for
a structure without meeting the ductile detailing
requirements of the 2005 provisions.

Sections 2-4—Applicable Codes and Stan-
dards: Section 2 lists referenced standards beyond
those given in the 2005 specification. Sections
3 and 4 direct the user to the applicable build-

ing code for determining the required strength,
where the applicable building code is defined as
the “building code under which the structure is
designed.”

Section 5—Construction Documents: The
newly developed Section 5 outlines information
required in the construction documents prepared
by the engineers, fabricators, and erectors. De-
sign drawings and specifications must identify
all elements of the seismic load resisting system
(SLRS), demand critical welds, protected zones,
connection configuration, welding requirements,
etc. Shop drawings and erection drawings must
include similar information to verify that the fab-
ricator and erector understand the design intent.

Section 6—Material Properties and Char-
acteristics: Section 6 considers acceptable mate-
rial properties and characteristics for structural
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ally develop bearing during a design-level
seismic event. Standard holes are required
at bolted joints; short-slotted holes are ac-
ceptable when the axis is perpendicular to
the direction of load. Oversized holes also
may be used if they are in only one ply
of the slip-critical joint. Bolts and welds
are not allowed to share load at the same
joint.

Welded connections must be made
with filler metals that have a minimum
CVN toughness of 20 ft-lbs at 0 °F. This
is a relaxation from the previously adopt-
ed temperature of -20 °F. Demand critical
welds still require filler metal with a mini-
mum CVN toughness of 20 ft-1bs at -20 °F.
An additional requirement of 40 ft-lbs at
70°F CVN toughness is placed on de-
mand critical complete-joint-penetration
groove welds in various systems (for ex-
ample: welds of beam flanges to columns,
column splice joints, and welds of beam
webs to column flanges). Specific detailing
requirements for continuity plates are also
provided in this section.

Section 8—Local and Global Insta-
bilities: Requirements for local and global
instabilities, as well as other general mem-
ber requirements, are considered in Sec-
tion 8. The limiting width-to-thickness
ratios of flanges and webs for members in
the SLRS are provided. These ratios are
more restrictive than the compact sec-
tion ratios given in the 2005 specification
because of the expected inelastic demand
during seismic behavior. The remaining
portion of this section emphasizes col-
umn design. Splices for columns that are
not part of the SLRS now have special
design requirements since research indi-
cates these columns may have significant
flexure and shear demand during a severe
seismic event.

Sections 9 through 17 provide design
requirements for each of the codified
structural steel building systems:

Section 9—Special Moment Frames
(SMFs): SMFs are considered highly duc-
tile and therefore have the highest R fac-
tor of the steel buildings systems discussed
here. The proposed use of a particular
moment-resisting joint must have a dem-
onstrated capability of accommodating an
interstory drift of 0.04 radians. This is ac-
complished by one of the following:
=» Using a connection prequalified for use

in a SMF in accordance with Prequali-

fied Connections for Special and Inter-
mediate Moment Frames for Seismic Ap-

MODERN STEEL CONSTRUCTION APRIL 2006






strength in the web of the steel plate shear
wall.

Similar to plate girder behavior, tension
field action develops as the relatively thin
web buckles during lateral loading. Limi-
tations on configuration, width-thickness
ratios, and other design parameters are
provided to be consistent with the suc-
cessful test results.

Section 18—Quality Assurance:
Section 18, the final section of Part I, ad-
dresses a comprehensive quality assurance
plan that is required to demonstrate that
the structural design intent is accom-
plished during construction. Newly devel-
oped Appendix Q discusses requirements
related to quality assurances and quality
control to be provided by the contractor.
Inspection requirements, both visual and
non-destructive evaluation (NDE) inspec-
tions, for welds are presented in tabular
form. A similar table for bolted connec-
tions is also provided.

Part Il: Composite Structural Steel
and Reinforced Concrete Buildings
Part Il of the Seismic Provisions consid-
ers the design of composite systems of
structural steel and reinforced concrete.
This part contains individual sections

governing design requirements for beams
composite with concrete slabs, composite
columns, and the design of connections
between concrete and steel elements. (A
cross-reference with ACI 318 is an impor-
tant new feature.)

Composite connections have been de-
signed using the basic principles of me-
chanics, existing standards for steel and
concrete construction, test data, and engi-
neering judgment. The connection section
is intended to standardize and improve
design practices by establishing basic be-
havioral assumptions for developing design
models that satisfy equilibrium of internal
forces in the seismic design connection.

The remaining sections of Part Il ad-
dress the design of various composite
structural system types. These sections
parallel those found in Part | and gener-
ally have R factors and system applica-
tion limitations similar to the comparable
structural steel systems. In addition to the
composite SMF, IMF, and OMF system re-
quirements, there is a composite partially
restrained moment frame (C-PRMF) sys-
tem having connection details similar to
those shown in Figure 2.

Similar to Part I, there are two concen-

trically braced composite systems and one
eccentrically braced composite system ad-
dressed in Part I1. Part Il also identifies
three composite systems that use wall el-
ements as the primary component in the
SLRS. Two types of composite walls, one
special and one ordinary, parallel the rein-
forced concrete wall specifications of ACI
318; however, structural steel elements are
used in the boundary elements (as shown
in Figure 3). Finally, a composite steel
plate shear wall system is also codified.

More information may be found in the
paper “The 2005 AISC Seismic Provisions
for Structural Steel Buildings,” published in
the 2005 North American Steel Construc-
tion Conference Proceedings, available
for AISC members to download free at
www.aisc.org.

The 2005 Seismic Provisions for Struc-
tural Steel Buildings, Including Supplement
Number 1 is available to download free
from AISC’s web site at www.aisc.org.
It is also available in print at www.aisc.
org/bookstore. This document has been
adopted by reference in the 2006 Interna-
tional Building Code



