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Dear Madam or Sir:

Proposed revisions to the subject criteria will be considered by the ICC-ES
Evaluation Committee at the hearing noted above. The revisions are being
proposed by staff to address the following considerations:

1. The criteria needs to be updated to the 2009 International Building Code®
(IBC) and 2009 International Residential Code® (IRC). In particular there
have been significant revisions to the IRC requirements for tapping screws.

2. Currently, AC118 requires all tapping screws to conform to ASTM C 1513,
ASTM C 954 or ASTM C 1002. It does not address how to qualify screws
that are alternates to these standards. The majority of screw products
recognized in current evaluation reports deviate from the standards in some
way, by having different dimensional and material requirements. Since many
of our applicants have an interest in receiving recognition for screws that are
alternates to those prescribed in the 2009 IBC and IRC, AC118 needs to be
modified to address these products.

3. Revisions to the ICC-ES Acceptance Criteria for Steel Deck Roof and Floor
Systems (AC43) are being proposed and will also be considered at the
hearing noted above. AC118 needs to be modified in line with the proposed
revisions to AC43, to address the requirements for screws intended for use
as steel deck diaphragm connectors.
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4. Clarification of the criteria is needed regarding the need for third-party
witnessing of qualification tests performed at the manufacturing location.

Substantial revisions to the criteria are being proposed. The major technical issues
are as follows:

1. Because the requirements of the 2009 IRC are less stringent than those of
the 2006 IRC, with regard to product specification and coating requirements,
we wish to retain the requirements related to the 2006 IRC for use by
applicants who wish to address the 2006 IRC and 2006 IBC in their
evaluation reports. To keep the revised edition of the criteria as clear as
possible, we intend to retain the current criteria on our website to address
requirements related to the 2006 I-Codes and the legacy codes. Therefore,
all references to the UBC and the 2006 IBC have been removed from the
attached criteria draft.

2. While the IRC is intended to be a prescriptive code, the requirements for
coatings on the screws are not prescriptive. The code states that “All
fasteners shall have rust inhibitive coating suitable for the installation in which
they are being used, or be manufactured from material not susceptible to
corrosion.” See IRC Sections R505.2.4, R603.2.4 and R804.2.4. Since
specific corrosion protection levels are not prescribed for specific uses, there
is not a complete basis for determining compliance with the code
requirement. As a result, it is proposed that the minimum requirements for
corrosion protection in AC118 be maintained in the revised criteria as a
minimum condition of acceptance. Specific levels of corrosion protection may
be reported when substantiated by test data. The proposed addition of
Section 6.8 will leave it to the design professional to determine what level of
corrosion protection is suitable for the intended use. Please comment.

3. Revisions to the criteria are proposed to clarify requirements for screws
based on intended end use and deviation from national standards. The end
uses included in the criteria draft are connection of steel deck panel side
seams, attachment of steel deck panels to supporting steel, and attachment
of suspended ceiling support wires to cold-formed steel framing. These uses
have already been recognized or are being evaluated currently. When
needed by applicants, revisions to address other end uses will be proposed.

4. Currently, Sections 3.1.3 and 3.1.4 of AC118 give prescriptive requirements
for the screw size, head style and head dimensions for screws used in
specific assemblies. These specific requirements are being removed for the
following reasons:

a. ICC-ES applicants have not sought recognition for the use of their
fasteners in code-prescribed assemblies. Therefore, this level of detail is
unnecessary and makes the criteria more difficult for both applicants and
staff to use.

b. Section 3.1.3.2 references standards that can be used for screw sizes
which are not covered in ASTM C 1513. However, the sizes of screws
prescribed for use in shear walls and diaphragms in AISI S213, which is
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referenced in 2009 IBC Section 2210.6, are included in ASTM C 1513.
Therefore, there is no need to address alternate sizes for prescriptive use.

c. The specific prescriptive requirements in the code are likely to change
over time. To avoid potential conflicts between the criteria and the codes,
deletion of these portions of the criteria will minimize the effort required to
keep the criteria consistent with the codes.

AC118 currently requires the manufacturer to submit qualification data, as
shown in Table 1. The manufacturer is required to perform all of the tests
required by ASTM C1513 or ASTM C 954, as applicable, to demonstrate that
their quality system verifies that the screws comply with the applicable
standard on an ongoing basis. The addition of Section 2.5 and a revision to
Section 3.1 are proposed to clarify this intent and also to clarify that third-
party witnessing of the testing conducted by the manufacturer is not required.

References to ASTM C 1002 have been removed. The screws in question
are not applicable for use in structural assemblies, such as shear walls
prescribed in AISI S213, and applicants have not sought recognition for
compliance with this standard for ordinary (nonstructural) installation of
gypsum board.

You are cordially invited to submit written comments on agenda items, or to attend
the Evaluation Committee hearing and present verbal comments. If you wish to
contribute to the hearing, please note the following:

1.

Written comments that are received by the Los Angeles business/regional
office by January 19, 2010, will be forwarded to the committee prior to the
hearing, and will be posted on the ICC-ES web site shortly after the comment
deadline.

Written comments received up to ten days before the meeting, and staff
memos responding to comments, will be posted to the web site on January
28, 2010.

ICC-ES is no longer providing printed copies at the meeting of proposed
acceptance criteria, staff memos or public comments. These documents will
be available on a limited number of CDs at the meeting, for uploading to
computers; and ICC-ES will make arrangements with the hotel business
center to have hard copies available for photocopying.

Written comments that miss the deadline noted in item (1), above, will only be
available at the meeting if you provide 35 copies, collated, stapled, and three-
hole punched, either at the meeting itself or to the Los Angeles
business/regional office by January 28, 2010.

If you plan to speak for more than 15 minutes, or offer a visual presentation
lasting longer, you should notify ICC-ES staff as far as possible in advance.
There will be a computer, projector, and screen available at the meeting for
anyone wishing to make a visual presentation, and presentations in most
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cases will need to be in PowerPoint format. Also, ICC-ES will need to be
provided with your presentation at least a half-hour before the start of the
relevant meeting session (morning or afternoon) on either a CD or a flash
card.

6. If you have any special needs related to a presentation, you should contact
ICC-ES staff well in advance of the meeting.

7. Any visual aids for viewing at committee meetings (charts, overhead
transparencies, slides, videos, electronic presentations, etc.) will be permitted
only if a copy is provided to ICC-ES, before the presentation, in a medium
that can be retained with other records of the meeting.

8. Any materials submitted for committee consideration are considered
nonconfidential and available for public discussion, as noted in Section 2.7 of
the ICC-ES Rules of Procedure for the Evaluation Committee.

9. Prior to the meeting, you should refrain from trying to communicate directly
with committee members about agenda items, either verbally or in writing.
Committee members reserve the right to refuse such communications.

Your cooperation with these guidelines is much appreciated, as is your interest in
the deliberations of the Evaluation Committee. If you have any questions, please
contact the undersigned at (800) 423-6587, extension 4315, or Russ Krivchuk,

Senior Engineer, at extension 3231. You may also reach us by e-mail at es@icc-

€s.org.
Yours very truly,
E e S D
ElySe G. Levy, S.E.
Senior Staff Engineer
EL/raf
Enclosures

cc: Evaluation Committee
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ICC EVALUATION SERVICE, INC.,
RULES OF PROCEDURE FOR THE EVALUATION COMMITTEE

1.0 PURPOSE

The purpose of the Evaluation Committee is to monitor the
work of ICC-ES, in issuing evaluation reports; to evaluate
and approve acceptance criteria on which evaluation reports
may be based; and to sponsor related changes in the
applicable codes.

2.0 MEETINGS

2.1 The Evaluation Committee shall schedule meetings
that are open to the public in discharging its duties under
Section 1, subject to Section 3.

2.2 All scheduled meetings shall be publicly announced.

2.3 Two-thirds (%/,) of the voting Evaluation Committee
members shall constitute a quorum. A majority vote of
members present is required on any action.

2.4 Inthe absence of the nonvoting chairman-moderator,
Evaluation Committee members present shall elect an
alternate chairman from the committee forthat meeting. The
alternate chairman shall be counted as a voting committee
member for purposes of maintaining a committee quorum
and to cast a tie-breaking vote of the committee.

2.5 Minutes of the meetings shall be kept.

2.6 An electronic audio record of meetings shall be made

by ICC-ES; no other audio, video, electronic or stenographic
recordings of the meetings will be permitted. Visual aids
(including, but not Ilimited to, charts, overhead
transparencies, slides, videos, or presentation software)
viewed at meetings shall be permitted only if the presenter
provides ICC-ES before presentation with a copy of the
visual aid in a medium which can be retained by ICC-ES
with its record of the meeting and which can also be
provided to interested parties requesting a copy. A copy of
the ICC-ES recording of the meeting and such visual aids,
if any, will be available to interested parties upon written
request made to ICC-ES together with a payment as
required by ICC-ES to cover costs of preparation and
duplication of the copy. These materials will be available
beginning five days after the conclusion of the meeting but
will no longer be available after one year from the
conclusion of the meeting.

2.7 Parties interested in the deliberations of the
committee should refrain from communicating, whether in
writing or verbally, with committee members regarding
agenda items. All written communications and submissions
regarding agenda items should be delivered to ICC-ES. All
such written communications and submissions shall be
considered nonconfidential and available for discussion in
open session of an Evaluation Committee meeting, and
shall be delivered at least ten days before the scheduled
Evaluation Committee meeting if they are to be forwarded to
the committee. Materials delivered to ICC-ES at least ten

days before the scheduled meeting will be posted on the
ICC-ES web site (www.icc-es.org) prior to the meeting. After
this time, parties wishing to submit materials for
consideration by the Evaluation Committee must deliver a
sufficient number of copies as directed by ICC-ES.
Consideration of materials not received by ICC-ES at least
ten days before the meeting is at the discretion of the
Evaluation Committee. Following the meeting, ICC-ES will
make all materials considered by the Evaluation Committee
available on the web site for a maximum period of one year
following the meeting. The committee reserves the right to
refuse recognition of communications which do not comply
with the provisions of this section.

3.0 CLOSED SESSIONS

Evaluation Committee meetings shall be open except that
the chairman may call for a closed session to seek advice of
counsel.

4.0 ACCEPTANCE CRITERIA

4.1 Acceptance criteria are established by the committee
to provide a basis for issuing ICC-ES evaluation reports on
products and systems under codes referenced in Section
2.0 of the Rules of Procedure for Evaluation Reports. They
also clarify conditions of acceptance for products and
systems specifically regulated by the codes.

Acceptance criteria may involve a product, material,
method of construction, or service. Consideration of any
acceptance criteria must be in conjunction with a current
and valid application for an ICC-ES evaluation report, an
existing ICC-ES evaluation report, or as otherwise
determined by the Evaluation Committee.

4.2 Procedure:

4.2.1 Proposed acceptance criteria shall be developed
by the ICC-ES staff and discussed in open session with the
Evaluation Committee during a scheduled meeting, except
as permitted in Section 5.0 of these rules.

4.2.2 Proposed acceptance criteriashall be available to
interested parties at least 30 days before discussion at the
committee meeting.

4.2.3 The committee shall be informed of all pertinent
written communications received by ICC-ES.

4.2.4 Attendees at Evaluation Committee meetings shall
have the opportunity to speak on acceptance criteria listed
on the meeting agenda, to provide information to committee
members.

4.3 Approval of acceptance criteria shall be as specified
in Section 2.3 of these rules.

4.4 Actions of the Evaluation Committee may be

Business/Regional Office ® 5360 Workman Mill Road, Whittier, California 90601 ® (562) 699-0543
www.icc—es.org Regional Office ® 900 Montclair Road, Suite A, Birmingham, Alabama 35213 ® (205) 599-9800
Regional Office ® 4051 West Flossmoor Road, Country Club Hills, Illinois 60478 ® (708) 799-2305
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appealedin accordance with the ICC-ES Rules of Procedure
for Appeal of Acceptance Criteria or the ICC-ES Rules of
Procedure for Appeals of Evaluation Committee Technical
Decisions.

5.0 COMMITTEE BALLOTING FOR ACCEPTANCE
CRITERIA

5.1 Acceptance criteria may be issued without a public
hearing following a 30-day public comment period and a
majority vote for approval by the Evaluation Committee
when, in the opinion of ICC-ES staff, one or more of the
following conditions have been met:

1. The subjectis nonstructural, does notinvolve life safety,
and is addressed in nationally recognized standards or
generally accepted industry standards.

2. The subject is a revision to an existing acceptance
criteria that requires a formal action by the Evaluation
Committee, and public comments raised were resolved by
staff with commenters fully informed.

3. Other acceptance criteria and/or the code provide
precedence for the revised criteria.

5.2 Negative votes must be based upon one or more of
the following, for the ballots to be considered valid and
require resolution:

a. Lack of clarity: There is insufficient explanation of the
scope of the acceptance criteria or insufficient
description of the intended use of the product or
system; or the acceptance criteria is so unclear as to be
unacceptable. (The areas where greater clarity is
required must be specifically identified.)

b. Insufficiency: The criteria is insufficient for proper
evaluation of the product or system. (The provisions of
the criteria that are in question must be specifically
identified.)

c. The subject of the acceptance criteria is not within the
scope of the applicable codes: A report issued by ICC-
ES is intended to provide a basis for approval under the
codes. If the subject of the acceptance criteria is not
regulated by the codes, there is no basis for issuing a
report, or a criteria. (Specifics must be provided
concerning the inapplicability of the code.)

d. The subject of the acceptance criteria needs to be
discussed in a public hearings. The committee member
requests additional input from other committee members,
staff or industry.

5.3 An Evaluation Committee member, in voting on an
acceptance criteria, may only cast the following ballots:

* Approved

« Approved with Comments

* Negative: Do Not Proceed

6.0 COMMITTEE COMMUNICATION

Direct communication between committee members, and
between committee members and an applicant or
concerned party, with regard to the processing of a
particular acceptance criteria or evaluation report shall take
place only in a public hearing of the Evaluation Committee.
Accordingly:

6.1 Committee members receiving an electronic ballot
should respond only to the sender (staff). Committee
members who wish to discuss a particular matter with other
committee members, before reaching a decision, should
ballot accordingly and bring the matter to the attention of
ICC-ES staff, so the issue can be placed on the agenda of
a future committee meeting.

6.2 Committee members who are contacted by an
applicant or concerned party on a particular matter that will
be brought to the committee will refrain from private
communication and will encourage the applicant or
concerned party to forward their concerns through the ICC-
ES staff in writing, and/or make their concerns known by
addressing the committee at a public hearing, so that their
concerns can receive the attention of all committee
members.m

Effective March 18, 2008
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PROPOSED REVISIONS TO THE ACCEPTANCE CRITERIA
FOR TAPPING SCREW FASTENERS

AC118

Proposed December 2009

Previously approved November 2009, May 2008, February 2008, October
2007, December 2006, June 2005, July 1996, June 2004

PREFACE

Evaluation reports issued by ICC Evaluation Service, Inc. (ICC-ES), are based upon performance features of the
International family of codes and other widely adopted code families, including the Uniform Codes, the BOCA
National Codes, and the SBCCI Standard Codes. Section 104.11 of the International Building Code® reads as
follows:

The provisions of this code are not intended to prevent the installation of any materials or to
prohibit any design or method of construction not specifically prescribed by this code,
provided that any such alternative has been approved. An alternative material, design or
method of construction shall be approved where the building official finds that the proposed
design is satisfactory and complies with the intent of the provisions of this code, and that the
material, method or work offered is, for the purpose intended, at least the equivalent of that
prescribed in this code in quality, strength, effectiveness, fire resistance, durability and safety.

Similar provisions are contained in the Uniform Codes, the National Codes, and the Standard Codes.

ICC-ES may consider alternate criteria, provided the report applicant submits valid data demonstrating that the
alternate criteria are at least equivalent to the criteria proposed in this document, and otherwise meet the
applicable performance requirements of the codes. Notwithstanding that a product, material, or type or method
of construction meets the requirements of the criteria proposed in this document, or that it can be demonstrated
that valid alternate criteria are equivalent to the criteria in this document and otherwise meet the applicable
performance requirements of the codes, ICC-ES retains the right to refuse to issue or renew an evaluation report,
if the product, material, or type or method of construction is such that either unusual care with its installation or
use must be exercised for satisfactory performance, or malfunctioning is apt to cause unreasonable property
damage or personal injury or sickness relative to the benefits to be achieved by the use of the product, material,
or type or method of construction.

Acceptance criteria are developed for use solely by ICC-ES for purposes of issuing ICC-ES evaluation reports.



PROPOSED REVISIONS TO THE
ACCEPTANCE CRITERIA FOR TAPPING SCREW FASTENERS

1.0 INTRODUCTION

1.1 Purpose: The purpose of this acceptance criteria is to establish requirements for tapping screw fasteners to be
recognized in an ICC Evaluation Service, Inc. (ICC-ES), evaluation report under the 2006 2009 International Building Code®

(IBC), and the 2006 2009 International Residential Code® (IRC);-and-the-1997 Uniform Building-Code ™ (UBC).

1.2 Scope: This criteria provides a basis for:

1.2.1 Evaluating the material, dimensional, and performance properties of self-drilling, self-piercing, thread-cutting, and

thread-forming tapping screws, for the end uses shown in Table 2.

1.2.2 Determining the allewable-[design} available shear and tension strength values for tapping screws used in cold-

formed sheet steel-to-steel connections as described in Section E4 of AISI-NASS100 or-Section2248-{item-3}-of the UBC.

1.2.3 Determining available bearing (shear), pullout and pullover strengths of screw connections in accordance with

Section E4 of AISI-S100.

1.3 Codes and Reference Standards:
1.3.1 20606 2009 International Building Code® (IBC), International Code Council.
1.3.2 2006 2009 International Residential Code® (IRC), International Code Council.
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1.3.8 ASTM C 954-0-04, Standard Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in Thickness, ASTM

International.

1.3.10 ASTM C 1513-0-44, Standard Specifications for Tapping Screws for Cold-formed Steel Framing Connections,

ASTM International.

1.3.12 AISI—NAS;-2004 S100-2007 North American Specification for Design of Cold-formed Steel Structural Members,

2007 edition ireluding-2004-Supplement, American Iron and Steel Institute.

1.3.13 AISI FS-4-02 S904-08, Standard Test Method for Determining the Tensile and Shear Strength of Screws, Part VI,

AISI Manual, 200-28, Cold-Formed Steel Design, American Iron and Steel Institute.

1.3.14 AISI FS-5-02 S905-08, Test Methods for Mechanically Fastened Cold-Formed Steel Connections, Part VI, AISI

Manual, 20028, Cold-Formed Steel Design, American Iron and Steel Institute.
1.4 Definitions:
1.4.1 Allowable Strength: Allowable strength is the nominal strength divided by the safety factor.
1.4.2 Available Strength: Available strength is the design strength or allowable strength, as appropriate.

1.4.3 Connection: A connection is a combination of structural elements and joints used to transmit forces between two

or more members.

1.4.4 Design Strength: Design strength is the nominal strength resistance—fastor multiplied by the neminal-strength

resistance factor.

1.4.6 Nominal Strength: Nominal strength is the strength of the screw or connection, without the resistance factor or

safety factor applied, to resist the load effects determined in accordance with the code.

147 Tapping Screws: Tapping screws are externally threaded fasteners with the ability to “tap” their own internal

mating threads when installed through steel material. Tapping screws are high-strength, one-piece, one-side-installation

fasteners. (Reference Section 3.2.12 of ASTM C 1513.)
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1.4.8 Self-drilling Tapping Screws: Self-drilling tapping screws are externally threaded fasteners with the ability to drill
their own hole and form or cut their own internal mating threads, into which they are driven without breaking during assembly.

(Reference Section 3.2.9 of ASTM C 1513.)

149 Self-piercing Tapping Screws: Self-piercing tapping screws are externally threaded fasteners with the ability to
self-pierce metallic material 33 mils (0.84 mm), or less,, form a sleeve by extruding metallic material and “tap” their own mating
threads when driven. Self-piercing screws have a sharp-point with a point angle not more than 30 degrees. (Reference Section

3.2.10 of ASTM C 1513.)

1.4.10 Thread-cutting Tapping Screws: Thread-cutting tapping screws are for application in materials where disruptive
internal stresses are undesirable or where excessive driving torques are encountered with thread-forming screws. (Reference

Section 1.3.2 of ASME B18.6.4.)

1.4.11 Thread-forming Tapping Screws: Thread-forming tapping screws are for application in materials where large
internal stresses are permissible, or desirable, to increase resistance to loosening. (Reference Section 1.3.1 of ASME

B18.6.4.)

1.4.12 Type: A family of screws with a consistent size, thread design, head style, point style, raw material and

mechanical property specifications. Screws within the family may vary in length and coating specification.

2.0 BASIC INFORMATION

2.1 General: The following information shall be submitted and-shall-be-included-in-the-submitted-testreports:

2.1.1 Screws:

2.1.1.1 A description of the intended end use of the screws and the scope of recognition sought.

2.1.1.2 Type-and dDescription of screw fasteners.

2.1.1.3  Screw fastener specifications standard, such as ASTM C 954, -ASTM-C1002; or ASTM C 1513, orSAEJ?S;
as applicable. Any deviations from the applicable specification er standard shall be noted, along with the intended end use of

the fastener.

2.1.1.4 Drawings and details noting dimensions, including tolerances for each screw size, configuration, and head and

point type, and noting material specifications including raw _material, case and core hardness, and type and thickness of

protective coatings.
2.1.1.5 Head markings used on each screw fastener, when practical.

2.1.1.6 Installation instructions, including description of the recommended tool, and of the recommended tool

operation, such as speed and torque, during installation.

2.1.1.7 Drilling capacity recommended by the manufacturer.
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screw, including minimum and maximum thickness and mechanical properties.

2.2 Packaging and Identification: The method of packaging and identifying the screw fasteners shall be reported. The
identifying information on each box or package of fasteners shall include the screw brand name and model number, nominal
screw size (number, fraction or decimal equivalent), nominal screw length (fraction or decimal equivalent), point type, the
evaluation report holder's name, the ASTM designation (when applicable), and the ICC-ES evaluation report number. Each

screw fastener head marking or manufacturer’s logo shall be reported.

2.3 Testing Laboratories: Testing laboratories shall comply with Section 2.0 of the ICC-ES Acceptance Criteria for Test

Reports (AC85) and Section 4.2 of the ICC-ES Rules of Procedure for Evaluation Reports.

2.4 Test Reports: Test reports prepared by third-party testing laboratories shall comply with AC85 and the report

requirements in the applicable test standard. Test reports shall include a description of the cold-formed steel used in tested

connections, including material specification, measured yield strength, measured tensile strength and uncoated steel

thickness.

2.5 Manufacturer Location Qualification Tests: The qualification tests performed at the manufacturing location shall be

representative of the manufacturer’'s ongoing quality control procedures and shall be documented in accordance with the

manufacturer’s quality documentation. Third-party witnessing is not required.

2.6 Product Sampling:
2.6.1 Sampling of the screw fasteners for tests under this criteria shall comply with Section 3.2 of AC85.

2.6.2 Where the tested fasteners are prototypes, the fasteners shall be representative of later production, and shall be
proven to be identical, within specified tolerance limits, to production fasteners by confirming dimensions, material, and

performance requirements set forth in the applicable specification or standard.
3.0 TEST AND PERFORMANCE REQUIREMENTS

3.1 Mechanical Performance and Physical Property Requirements for Tapping Screws Based on End-use
Applications: Different sections of the code require tapping screws to comply with different standards, such as ASTM C 954;
or ASTM-C1002; ASTM C 1513, er-SAE-J78; depending upon the end use of the screws. Thepurpose-of-this-section{Section

- See Table 2 for test and

performance requirements based on the intended end use of the screws. Reports of third-party testing and documentation of

manufacturer testing shall be submitted to establish compliance with Table 2 Seetions3-4+4-through-3-4-4, as applicable.

Sample size for testing in-accordance-with-the-applicable-tapping-serew-standard shall comply with Table 1. Sample size for
tests conducted by the manufacturer is established under the manufacturer's quality program.-Serew-type-atiributes-that-need
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decimal-equivalent)—point-type—material,—and-protectivefinish- Screws shall have sufficient length to penetrate through the

supporting steel a minimum of three threads, or as recommended by the manufacturer. The manufacturer shall submit a

matrix of applicable support steel thickness combined with applicable connected material thicknesses for each length of screw.

The matrix shall also address the applicable material strengths for the connected materials and the supporting steel.
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3.2 ASTM C 1513 Generic Screws:

3.2.1 Dimensions and Case Depth: The screw manufacturer's specifications for dimensions and case depth shall

comply with Section 6 of ASTM C 1513, except drill point design may deviate from the standard. For each screw type, the

testing laboratory shall compare the dimensional measurements of the screws and the case depth to the manufacturer’s

specifications.

3.2.2 Raw Material: The screw manufacturer’s raw material specification shall comply with Section 5 of ASTM C 1513.

For each type of screw, the testing laboratory shall confirm that the screws submitted for testing have been produced from

material that complies with the manufacturer’'s specifications. This verification may be based on mill certificates provided by

the manufacturer.

3.2.3 Mechanical Properties: For each type of screw, data shall be submitted verifying that the hardness, ductility and

torsional strength of the finished screws comply with Section 8 of ASTM C 1513.

3.2.4 Performance Requirements: Data shall be submitted verifying compliance with the drill drive requirements of

Section 8 of ASTM C 1513, See Section 3.5 for drill capacity requirements.

3.2.5 Finish: See Section 3.6 for corrosion protection requirements.

3.3 ASTM C 954 Generic Screws:

3.3.1 Dimensions and Case Depth: The dimensions in the screw manufacturer's specifications shall comply with

Section 5.2 of ASTM C 954, and the specified case depth shall comply with Section 5.1.1 of ASTM C 954. The testing
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laboratory shall compare the dimensional measurements and the case depth of the screws to the manufacturer's

specifications.

3.3.2 Raw Material: The screw manufacturer’s raw material specifications shall comply with Section 4 of ASTM C 954.

The testing laboratory shall confirm that the screws submitted for testing have been produced from material that complies with

the manufacturer’s specifications. This verification may be based on mill certificates provided by the manufacturer.

3.3.3 Mechanical Properties: For each type of screw, data shall be submitted verifying that the ductility of the finished

screws complies with Section 5 of ASTM C 954.

3.3.4 Performance Requirements: For each type of screw, data shall be submitted verifying compliance with the

performance requirements of Section 6 of ASTM C 954.

3.3.5 Finish: See Section 3.6 for corrosion protection requirements.

3.4 Screws with Proprietary Specifications:

3.4.1 Dimensions and Case Depth: The testing laboratory shall compare the dimensional measurements and the case

depth of the screws to the manufacturer’s specifications.

3.4.2 Raw Material: The testing laboratory shall confirm that the screws submitted for testing have been produced from

raw_material that complies with the screw manufacturer’s specifications. This verification may be based on mill certificates

provided by the manufacturer.

3.4.3 Mechanical Properties: The testing laboratory shall verify that the screws comply with the screw manufacturer’s

specifications for mechanical properties.

3.5 Dirilling Capacity: For each type of screw, data shall be submitted verifying that the screws are capable of drilling

through the applicable materials in the maximum thickness recommended by the screw manufacturer.

3.6 Corrosion Protection: The screws shall have a corrosion-resistance treatment. The minimum and maximum screw

size of each type shall be tested with each type of corrosion-resistance treatment. Testing shall be in accordance with ASTM

B 117 for a minimum 12-hour test period. Screws shall not show products of corrosion from the coating (white corrosion) after

three hours, and shall not show corrosion from the base metal (red rust) at the end of the test period.

When the evaluation report describes the coating type and thickness as complying with a national standard, data shall be

submitted verifying that the applicable properties, such as coating thickness, hydrogen embrittlement and corrosion resistance,

comply with the requirements of the coating standard when tested in accordance with the coating standard.

3.7 Tapping Screw Available Strength:
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3-7-2—Shearand-Fension-Strength-of Tapping-Serews: The nominal shear and tension strengths of eEach type and
size-{diameter)-of tapping screw shall be tested determined by testing in accordance with Sections 4.1 and 4.2 of this criteria.

The available shear and tension strengths of the screw shall be determined in accordance with Sections E4.3.3 and E4.4.3,

respectively, of AlSI S100.

3.8 Calculated Available Strength Values of Tapping Screw Connections: Calculated connection strengths may be

reported based on the following:

3.8.1 Shear: Available shear strength of the connection shall be the least of the following:

1. Shear limited by tilting and bearing of the screw, in accordance with Section E4.3.1 of AISI S100.

2. _Shear limited by end distance, in accordance with Section E4.3.2 of Appendix A of AISI S100.

3. Shear strength of the screw, determined in accordance with Section 3.7 of this criteria.

3.8.2 Tension: Available tension strength of the connection shall be the least of the following:

1. Pull-out capacity, in accordance with Section E4.4.1 of AISI S100.

2. Pull-over capacity, in accordance with Section E4.4.2 of AISI S100.

3. _Tension strength of the screw, determined in accordance with Section 3.7 of this criteria.
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3.9-3—Coennection—Strength-—Analysis—IBC: Available strength of a partieular tested screw connection shall be the

lesser of the following:
3932 1. Available strength values of the tapping screw determined in accordance with Section 3:2.2-4 3.7 of this

criteria.

3932 2. The allowable[design} available strengths of the partieular connection based on the tested values in

conjunction with the safety factor, Q, and resistance factor, ¢ ®, from Section F1 of AISI-NASS100.

As a condition of acceptance, the failure of the connection shall not be due to the failure of the screws.
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3.9.2 Screws Used in Steel-to-steel Framing Connections: Framing connections shall be tested in shear and tension

in accordance with Sections 4.1 and 4.3.

3.9.3 Screws Used to Attach Sheathing Materials to Cold-formed steel framing: Screwed connections of sheathing

materials to cold-formed steel shall be tested for shear capacity, pull-out capacity and for pull-over capacity in accordance with

Sections 4.1 and 4.3.

3.9.4 Screws Used to Connect Steel Deck Panels to Steel Supports: The nominal shear strength, Qy, and flexibility,

Sy, of the connection shall be determined through testing in accordance with Section 4.1 and 4.3. Multiple test series are

required to address the range of applicable conditions shown in the matrix required in accordance with Section 3.1. In lieu of

testing every applicable connection, a test plan describing the connections that will be tested may be submitted to ICC-ES for

review and approval, prior to testing.

Available diaphragm strengths and diaphragm flexibilities must be determined in accordance with the ICC-ES Acceptance

Criteria for Steel Deck Roof and Floor Systems (AC43).

3.9.5 Screws Used as Stitch Connectors of Steel Panels of Steel Deck Diaphragms: The nominal shear strength,

Qs and the flexibility, Ss, shall be determined through testing in accordance with Section 4.1 and 4.3. Multiple test series are

required to address the range of applicable conditions shown in the matrix required in accordance with Section 3.1. In lieu of

testing every applicable connection, a test plan describing the connections that will be tested may be submitted to ICC-ES for

review and approval, prior to testing.

Available diaphragm strengths and diaphragm flexibilities must be determined in accordance with the ICC-ES Acceptance

Criteria for Steel Deck Roof and Floor Systems (AC43).

3.9.6 Eye Lag Screws Used to Attach Suspended Ceiling Support Wire to Cold-formed Steel Joists: Eve lag

screws installed in cold-formed steel framing shall be tested for pullout capacity in accordance with Sections 4.1 and 4.3.

Multiple test series are required to address the applicable installation orientations (e.g., perpendicular to the joist flange; at 45

degrees to the joist flange, with the load applied parallel to the member; at 45 degrees to the joist flange, with the load applied

towards the joist web; at 45 degrees to the joist flange, with the load applied away from the joist web),

4.0 TEST METHODS

4.1 General: As a minimum, a series of three identical tests shall be performed for each combination of variables that

affect the performance of the eonnector screw or connection, as applicable, provided deviation of any individual test result

from the average value does not exceed +15 percent. If such a deviation from the average value exceeds +15 percent, more
tests of the same kind shall be conducted until the deviation of any individual test result from the average value obtained from
all the tests does not exceed +15 percent, or until at least three additional tests have been conducted. No test result shall be

eliminated unless a rationale for its exclusion can be given. The average value of all tests made shall be regarded as the

11
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nominal strength, Ry, for the series of the tests. The nominal strength, R, and the coefficient of variation, Vp, of the test results

shall be determined by statistical analysis.

4.2 Fastener Testing: Tension and shear testing of screws shall comply with FS-4AISI S904. Steel plates or shapes used

in the tests shall comply with FS-4AIS| S904. Reporting shall comply with Section 45 of FS-4AISI S904.

4.3 Connection Testing:

4.3.1 Tension{pull-overandpull-out)}and-sheartTest specimen setup and dimensions and load application shall comply
with FS—B5AISI S905. Steel plates or shapes used in the tests shall comply with FS—5AISI S905, and be representative of

connected steel material that is to be recognized in the evaluation report. Reporting shall comply with Section 4811 of FS—

5AISI S905.

4.3.1.1 Shear (Bearing) Tests: Selection of shear test setup shall be based on intended end use. For framing

connections, the standard specimen described in Section 8.2.2. of AISI S905 shall be used. For connections of sheathing to

steel, the standard test setup shall be modified to accommodate the sheathing material thickness. For connections of steel

deck panels to supporting steel, the standard setup may be used, in accordance with Section 8.2.2.3 of AISI S905. For

connections of steel deck panel side seams, an applicable alternative setup shall be used, in accordance with Sections 8.2.3

and 8.2.4 of AISI S905. When applicable, connection flexibility shall be determined in accordance with Section 8.2.5 of AISI

S905.

4.3.1.2 Tension Tests (Pull-over and Pull-out): Tension test setup shall be in accordance with Section 8.3.1 of AlSI

S905. For pull out testing of eye lag screws, the test setup shall comply with Section 8.3.2.3 of AISI S905.

4.3.2 If the tensile strength of the steelHrom-which-the-tested steel structural members forming the tested connection are

formed is greater than the specified minimum value, and/or the steel thickness of the tested members is more than 5% greater

than the minimum specified thickness, the test results shall be calibrated to the specified minimum tensile strength and

minimum specified thickness of the steel which the manufacturer intends to use, by the following adjustment factor, Rs:

Rs _ ll;(specified) « t(tspecified) <10
u(tested) (tested)
where:
Rs = Adjustment factor.
Fuspeciied) = Specified tensile strength of the steel, psi (Pa).
Futesedy = Measured tensile strength of the steel, psi (Pa).
tspeciiey = Specified steel thickness, inch (mm).

12
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{(tested) = Measured steel thickness, inch (mm).

5.0 QUALITY CONTROL

5.1 Quality documentation complying with the ICC-ES Acceptance Criteria for Quality Documentation (AC10) shall be

submitted.
5.2 Third-party follow-up inspections are not required under this acceptance criteria.

5.3 For generic screws, oGngoing quality control tests shall be conducted in accordance with the standards upon which

the screws have been qualified and shall meet the conditions of acceptance noted in the appropriate section of the standard

as it relates to the type of fastener. For screws with proprietary mechanical property and/or performance specifications,

ongoing quality control tests shall verify that the screws comply with each of the manufacturer’s specifications. Sampling size

for quality control tests shall be consistent with accepted procedures for quality control sampling.
6.0 EVALUATION REPORT RECOGNITION

6.1 The following statement shall appear in the Conditions of Use section in the product evaluation report “Fasteners are
must be installed in accordance with the manufacturer’s published installation instructions and this report. In the event of a

conflict between this report and the manufacturer’s published installation instructions, this report governs.”

6.2 For generic screws intended for use in _engineered connections, tFhe evaluation report shall note the allewable

{design} available shear and tension strength values for the tapping screws used-in—cold-formed-—sheetsteel-to-steel

connections-determined-in-accordance-with-Section-3-2.2-of this—criteria for use in designing the connections in accordance

with AISI S100. The evaluation report shall include a statement that the available connection strength shall be in accordance

with Section E4 of AISI S100.

6.3 The evaluation report shall note that the allowable lead strength values (ASD) for screws or for screw connections are

not permitted to be increased for short-duration loads, such as wind or earthquake loads.

6.4 For connections qualified in accordance with Section 3.49, the evaluation report shall include the nominal or available

tension strength, shear strength and shear stiffness of the connections, as applicable. fellewing:
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6.5 The evaluation report shall include a description of the screw fasteners, including the screw series, model, size,

threads per inch (tpi), point number or type, head type, head diameter, minor and major shank diameter, overall length, thread

length, and drill point length.

6.6 The evaluation report shall note that screw fasteners are limited to dry, interior applications unless coatings or other
corrosion-resistant materials are used to provide specific higher levels of corrosion resistance. The coating, material or
required corrosion resistance shall be noted on the construction documents.

6.7 The evaluation report shall include a condition of use stating that the rust-inhibitive (corrosion-resistant) coating shall

be suitable for the intended use, as determined by the registered design professional.

6.8 For each screw, the evaluation report shall describe the applicable thicknesses, materials and material strengths of the

connected elements. m

TABLE 1—SAMPLE SIZE FOR THIRD-PARTY AND MANUFACTURING LOCATION QUALIFICATION TESTS SRECIHEDIN-SCREW
STANBARDS REFERENCEDIN-SECHON3-OF RS- CRIFERIA

THIRD- PARTY QUALIFICATION TEST MANUFACTURING LOCATION
CHARACTERISTIC SAMPLE SIZE QUALIFICATION TEST SAMPLE SIZE
Progeé;e.atmg_Test, Section 6.2.1.1 of ASTM ) Per ASTM C 954 Section 9
Assembly Tension, CS;ggzlion 6.2.1.2 of ASTM 5 Per ASTM C 954 Section 9
Case Depth 5 Per ASTM C 1513 Section 10
Raw Material Chemistry2 - -
Corrosion Resistance (salt-spray testing) 5 Per ASTM C 1513 Section 10
Drill Capacity - Per ASTM C 1513 Section 10
Drill Drive - Per ASTM C 1513 Section 10
Drill Holo Sizo_Section 5.4 of SAE J78 - Por ASTMC 1513 Soct 5
Ductility 5 Per ASTM C 1513 Section 10
Hardness 5° Per ASTM C 1513 Section 10
I Embrit] - Por ASTMC 1513 Soch ;
Plating/Coating Thickness® - Per ASTM C 1513 Section 10
Spin out (Section 6.1 of ASTM C 954) - Per ASTM C 954 Section 9
Torsional Strength 5 Per ASTM C 1513 Section 10
Dimensional Checks® 5 -
Fastener Strength See Section 4.1 -
Connections See Section 4.1 -

"This table relates to the sample sizes for tests required to verify compliance with the applicable sections of ASTM C 954,-6-4002 and C 1513.
Requirements for the purpose of quality control are in Section 5.3.

2A certified copy of the raw material’s chemical or product analysis, which is traceable to the lot of test specimens, shall be furnished.
*Hardness ranges listed in Section 5.1.2 of ASTM C 954 are not for the final product. This test is not required for screws to be recognized for
ASTM C 954 applications.

*If the plating/coating thickness test is performed as a qualification test in addition to the salt-spray test, the manufacturing location test that is
used may be either the salt-spray test or the plating/coating thickness test.

®The average of five measurements of same dimension should be evaluated for conformance with manufacturer's drawing dimensions and
tolerances.

14



PROPOSED REVISIONS TO THE ACCEPTANCE CRITERIA FOR TAPPING SCREW FASTENERS

TABLE 2_TESTING AND PERFORMANCE REQUIREMENTS BASED ON INTENDED END USE OF TA

PPI

NG SCRE

ASTM C 1513

PROPRIETARY

ASTMC954 | SPECIFICATIONS

End Use

Dimensions — See Section 3.2.1
Case depth — See Section 3.2.1

Raw material — See Section 3.2.2

Hardness — See Section 3.2.3
Ductility — See _Section 3.2.3

Torsion — See Section 3.2.3

Drill Drive — See Section 3.2.4

Raw materials — See Section 3.4.2

Raw material — See Section 3.3.2
Performance — See Section 3.3.4

Dimensions — See Section 3.3.1
Ductility — See Section 3.3.3

Dimensions — See Section 3.4.1

Case depth — See Section 3.3.1

Mechanical properties
See Section 3.4.3

DRILLING CAPACITY — SEE SECTION 3.5

CORROSION RESISTANCE — SEE SECTION 3.6

SCREW STRENGTH — SEE SECTION 3.7

CONNECTION STRENGTH CALCULATED

SEE SECTION 3.8

CONNECTION STRENGTH TESTED

SEE SECTION 3.9

CONNECTION STIFFNESS — SEE SECTION 3.9

Prescriptive Use Under the 2009 IBC':

Prescriptive framing connections in
AISI S230 referenced in IBC Section
2210.7

<

<
<
<

<
X<

<

<

Prescriptive shear wall assemblies and

diaphragms described in AISI S213,
referenced in IBC Section 2210.6:

Shear walls with sheet steel
sheathing

<

<
<
<

<
X<

<

<

<

Shear walls with wood structural
panel sheathing

<

<
<
<

<
<

<

<

<

Shear walls with gypsum board
panel sheathing

I><
<
<
<
<

<

Shear walls with fiberboard panel
sheathing

<

<
<
<

1<
1<
1<

<

<

Diaphragms with wood structural
panel sheathing

<

<

<

<

Prescriptive Use Under the 2009 IRC":

Steel-to-steel Framing Connections

Structural sheathing to framing

X< [IX

X |1
X I
X |1

IX [IX

X< [IX

X |1

X [IX

Gypsum board to framing

1<
1<
1<
1<
1<

X [IX [IX

Steel-to-steel framing
connections

Generic Screws

<

<
<
<

<
<
<

<

<

<
(@]

engineered in
accordance with AISI

$100

Proprietary
Screws

<
<
<
<

<
<

<

<

<
(@]

X
Pull out

Engineered connections of wood
structural panels to steel framing

<
<
X<

<
<

<

<

<
o

<

Engineered connections of gypsum
board to steel framing

<
<
<
<

<

<
(e}

I><

. Generic Screws
Connections of Steel

<
<
<

I><
<

<

<

<
<

=
o IX
)
=

<

Deck panels to steel
supports

Proprietary
Screws

<
<
<

<

<
<

=
o X
©
=

o
1=

out

<

Connections of steel
deck panel side seams

Generic Screws

<
<
<

1<
1<
1<

<

<
<

>
=2 1
Q
=

<

Proprietary
Screws

<
<
<

<

<
<

=
@ IX<
O
=

<

Specialty screws for attaching building
materials to steel:

Evye lag screws used to connect ceiling
wire to cold-formed steel framing

X

X

X

<
<

<

<
<

X
Pull out

"Refer to applicable code for prescribed screw sizes, head styles and head dimensions.

X = Required O = Optional
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