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DISCLAIMER

The information presented in this publication has been prepared in accordance with
recognized engineering principles but is for general information only. While it is believed to be
accurate, this information should not be used or relied upon for any general or specific application
without a review and verification of its accuracy and applicability by a Registered/Licensed
Professional Engineer, Designer or Architect. Neither the Steel Deck Institute nor the author of
any information contained in this publication makes any representation or warranty, expressed
or implied, respecting any of the information contained in this publication, including, but not
limited to, the accuracy, completeness, or suitability of such information for any particular
purpose or use and the Steel Deck Institute and each such author expressly disclaims any and all
warranties, expressed or implied, regarding the information contained in this publication. By
making this information available, neither the Steel Deck Institute nor any author of any
information contained in this publication is rendering any professional services, and the Steel
Deck Institute and/or any author of any information contained in this publication assumes no
duty or responsibility with respect to any person making use of the information contained in this
publication. In addition, neither the Steel Deck Institute, any of its Members or Associate
Members nor the author of any information contained in this publication shall be liable for any
claim, demand, injury, damage, loss, expense, cost or liability of any kind whatsoever which,
directly or indirectly, in any way or manner arises out of or is connected with the use of the
information contained in this publication, whether or not such claim, demand, loss, expense, or
liability results directly or indirectly from any action or omission of the Steel Deck Institute, any
of its Members or Associate Members or the author of any material contained in this publication.
Any party using the information contained in this publication assumes all risk and liability arising
from such use.

Since hazards may be associated with the handling, installation, or use of steel products,
prudent construction practices should always be followed. The Steel Deck Institute recommends
that parties involved in the handling, installation or use of steel construction products review all
applicable manufacturers’ material safety data sheets, applicable rules and regulations of the
Occupational Safety and Health Administration and other government agencies having
jurisdiction over such handling, installation or use, and other relevant construction practice
publications.

First Printing, December 2024

Copyright © 2024 By Steel Deck Institute
P.O. Box 70
Florence, South Carolina 29503

This Standard or any part thereof must not be reproduced in any form without the written permission of
the Steel Deck Institute
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PREFACE

(This Preface is not part of the ANSI/SDI AISI $912-2024, Test Standard for Determining the Strength
of a Roof Panel-to-Purlin-to-Anchorage Device Connection, but is included for informational purposes
only.)

This Standard is a revision of ANSI/ AISI S912-2017.

This Standard has been developed as a consensus document for the design of cold-formed
steel members and structures. The intention is to provide criteria for routine use and not to
provide specific criteria for infrequently encountered problems, which occur in the full range of
structural design. The Symbols and Appendices to this Standard are an integral part of the
Standard. A non-mandatory Commentary has been prepared to provide background for the
Standard provisions and the user is encouraged to consult it. Additionally, non-mandatory User
Notes may be interspersed throughout the Standard to provide concise and practical guidance in
the application of the provisions. The user is cautioned that professional judgment must be
exercised when data or recommendations in the Standard are applied, as described more fully in
the disclaimer notice preceding this Preface.
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ANS/SDI AISI $912-2024
TEST STANDARD FOR DETERMINING THE STRENGTH OF
A ROOF PANEL-TO-PURLIN-TO-ANCHORAGE DEVICE CONNECTION

1. Scope

1.1 The purpose of this test Standard is to obtain lower bound strength values for the roof
panel-to-purlin-to-anchorage device connections in through-fastened and standing seam,
multi-span, multi-purlin line roof systems, with or without intermediate braces. The test is
not intended to determine the ultimate strength of the connections.

1.2 This Standard applies to an assembly consisting of through-fastened or standing seam
panels, purlins of C- or Z-sections, and anchorage devices.

1.3 The Standard is only for gravity-loading cases and only for a series of purlins with
flanges facing in the same direction. It applies only to the anchorage configurations described
in Section 16.4.1 of ANSI/SDI AISI S100.

1.4 All tests are conducted using roof panels, clips, fasteners, insulation, thermal blocks,
discrete braces, and purlins as used in the actual roof system except as noted in Section 1.5.

1.5 Tests conducted with insulation are applicable to identical systems with thinner or no
insulation.

Commentary:

Due to the many different types and methods of construction of steel roof systems, it is not practical
to develop a generic method to predict the strength of the roof panel-to-purlin-to-anchorage device
connections. The interaction of the three components near an anchorage location is a complex
phenomenon and highly indeterminate, Figure 1 illustrates some of these connections.

The test method provides designers with a means of establishing a lower bound on the strength of
the roof panel-to-purlin-to-anchorage device connections. An appropriate strength reduction factor
or safety factor should be applied to test results for design use.
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Figure 1 - Purlin Support Connections
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Referenced Documents

The following documents or portions thereof are referenced within this standard and shall be
considered as part of the requirements of this document:

a. ASTM International (ASTM), West Conshohocken, PA:

A370-24, Standard Test Methods and Definitions for Mechanical Testing of Steel Products
E6-23a, Standard Terminology Relating to Methods of Mechanical Testing
IEEE/ ASTM SI10-16, American National Standard for Metric Practice
b. Steel Deck Institute, P.O. Box 70, Florence, South Carolina 29503:
ANSI/SDI AISI S$100-2024, North American Specification for the Design of Cold-Formed Steel
Structural Members

ANSI SDI AISI S908-2017(R2024), Test Standard for Determining the Nominal Flexural
Strength Reduction Factor of Purlins Supporting a Standing Seam Roof System

. Terminology

Where the following terms appear in this Standard, they shall have the meaning as defined
herein. Terms not defined in Section 3 of this Standard, ANSI/SDI AISI S100 or ASTM E6
shall have the ordinary accepted meaning for the context for which they are intended.

Anchorage System. A series of components which carry forces in the roof sheathing to the
primary structural system of the building.
Failure. A state at which the specimen will accept no further loading.

Field Erection Drawings. Drawings issued by a metal roof manufacturer to field erectors
showing parts and assembly procedure(s).

Fixed Clip. A hold-down clip which does not allow the roof panel to move independently of
the roof substructure.

Insulation. Glass fiber blanket or rigid board.

Lateral. A direction normal to the span of the purlins in the plane of the roof sheathing.
Thermal Block. Strips of rigid insulation located directly over the purlin between clips.
Pan-Type Standing Seam Roof. A U-shaped panel which has vertical sides.

Rib-Type Standing Seam Roof. A panel which has ribs with sloping sides and forms a
trapezoidal shaped void at the sidelap.

Sliding Clip. A hold down clip which allows the roof panel to move independently of the roof
substructure.

Standing Seam Roof System. A roof system in which the sidelaps between the roof panels are
arranged in a vertical position above the roof line. The roof panel system is secured to the
purlins by means of concealed hold-down clips that are attached to the purlins with
mechanical fasteners.

Test Engineer. An engineer or designated representative responsible for supervising the test
assembly, collection of test data, and preparation of the test report.
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Through Fastened Roof System. A roof system in which the sidelaps between the roof panels

are arranged in a vertical position above the roof line. The roof panel system is secured to
the purlins by means of self-drilling or self-tapping fasteners through the panels and into

the purlins.

4. Units of Symbols and Terms

Any compatible system of measurement units is permitted to be used in this Standard, except
where explicitly stated otherwise. The unit systems considered in this Standard shall include
U.S. customary units (force in kips and length in inches) and SI units (force in Newtons and

length in millimeters) in accordance with IEEE/ ASTM SI10.

5. Measurement Precision

5.1 Differential air pressure shall be recorded to a precision of £ 0.1 psf (5 Pa).

User Note:

The capacity (range) of the pressure-measuring device should be appropriate to the expected
maximum tested value. The use of a measuring device with a calibrated capacity greatly exceeding
the anticipated value is inappropriate. A target ratio of the measuring device capacity to maximum
tested pressure of no greater than three is recommended.

5.2 Deflections shall be recorded to a precision of 0.01 in. (0.25 mm).

6. Test Setup

6.1 A test setup shall be capable of supporting simulated gravity loading. Loading shall be

applied by differential pressure or by using weight.

6.1.1 Differential Pressure Loading Procedure

A rectangular vacuum box shall be constructed of any material with enough strength
and rigidity to provide the desired pressure differential without collapse. See Figure 2
for a typical test chamber. Other chamber orientations are permitted.

The width of the chamber shall be determined by the maximum panel length. Allowance
shall be made in the interior chamber dimensions to accommodate structural supports
for the secondary members and enough clearance on all sides to prevent interference of
the chamber wall with the test specimen as it deflects.

Sections 7.4 to 7.9 of AISI S908 shall be followed.
6.1.2 Weight Loading Procedure

Uniformly distributed weights placed in increments shall be used. Placement of the
weights shall be such that bridging does not occur. The weights are permitted to be small
steel plates, concrete or masonry bricks, or larger plates or rods whose bending stiffness
is less than 20 percent of the bending stiffness of the sheathing.

Sections 7.4 to 7.9 of AISI S908 shall be followed.
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6.2 The height of the test chamber shall be enough to permit assembly of the specimen and
to ensure adequate clearance at the maximum deflection of the specimen. The test setup is
permitted to be flat or sloped as required to determine the strength value in the up-slope or
down-slope direction.
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Figure 2 - Test Chamber

7. Test Specimen

7.1 Test purlins shall be supported at each end by a steel beam. The beams shall be simply
supported and all but one of the beams shall be sufficiently free to translate laterally to relieve
any longitudinal catenary forces in the assembly. Purlins shall be connected to the supporting
beams as shown in the field erection drawings.

7.2 Panel-supporting clips, fasteners, and panels shall be installed as required by the field
erection drawings.

7.3 The means of providing purlin restraint shall be as required for use in actual field
application, and shall be installed as shown in the field erection drawings.

7.4 For tests including intermediate discrete point braces, the braces used in the test shall
be installed in such a manner so as not to impede the vertical deflection of the specimen.
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7.5 For standing seam roof systems, a 1 in. x 1 in. (25 mm x 25 mm) continuous angle with
a maximum thickness of 1/8 in. (3 mm) or a member of compatible stiffness shall be attached
to the underside at each end of the panels to prevent separation of the panels at the ends of
the seam. Fasteners shall be placed on both sides of each major rib.

7.6 Panel joints shall not be taped and no tape shall be used to restrict panel movement.

7.7 The length, width, number of purlins, and number of spans shall be at the discretion of
the test engineer.

8. Test Procedure

8.1 A test series shall be conducted for each roof panel-to-purlin-to-anchorage device
system. All purlin flanges shall face in the same direction. The anchorage system shall be
located along an external purlin line and is permitted to consist of any of the anchorage
combinations specified in Section 16.4.1 of ANSI/SDI AISI S100.

8.2 A test series shall consist of no fewer than three tests for each anchorage system.

8.3 The physical properties of all components shall be measured and recorded prior to
testing. The yield stress of the panel, purlin and anchorage device materials used in the tests
shall be determined in accordance with ASTM A370. Coupons shall not be taken from areas
where cold-working stresses could affect the results.

8.4 To simulate gravity loading, differential pressure or weights shall be applied to the
system to produce simulated gravity-loading moments in the system.

8.5 An initial load equal to 5 psf (0.25 kPa) shall be applied and removed to set the zero
readings before actual system loading begins.

8.6 It shall not be required to load the system to failure. If it is loaded to failure, the mode of
failure shall be noted. If the test must be stopped due to a flexural failure of the panel or purlin,
or web crippling of the purlin, the result is permitted to be included in the test program.

8.7 Horizontal deflection near the top of each anchorage device shall be measured. Vertical
deflection measurements shall be taken at the mid-span of at least two purlins in each span.
The deck deflection in the horizontal direction shall be measured at the seam joint nearest the
center of each span of the test assembly.

8.8 Deflections and loads shall be recorded at loading intervals equal to a maximum of 10
percent of the anticipated maximum load.

9. Data Evaluation

9.1 The lower bound strength of each roof panel-to-purlin-to-anchorage device connection
used in the test shall be determined by calculating the anchorage force, Pp, at that location
using the provisions in Section 16.4.1 of ANSI/SDI AISI S100. The lesser of load corresponding
to a measured deflection of 1/2 in. (13 mm) at the top of the anchorage device and the
maximum applied load in the test shall be used for this calculation.

9.2 The nominal strength [resistance] of the panel-to-purlin-to-anchorage device
connections shall be taken as the mean of the calculated anchorage forces minus one standard
deviation.
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9.3 The lower bound available strength [factored resistance] shall be determined using a
resistance factor, ¢, of 0.9 or safety factor, Q, of 1.67.

10. Test Report

10.1 The report shall include the name of the individual who performed the test and a brief
description of the system being tested.

10.2 The documentation shall include all test details with a drawing that shows the test
assembly and indicates the components and their locations, as well as the locations of all
instrumentation. A written description of the test setup detailing the basic concept, loadings,
measurements, and assembly shall be included.

10.3 Thereport shall include a drawing that shows the measured geometry of all components
and nominal material specifications. Test results defining the actual mechanical properties —
material thickness, yield stress, tensile strength, and percent elongation —shall be included.

10.4 The report shall include the test designation, loading increments, all measured
deflections, maximum applied load or failure load and the corresponding failure mode if
failure occurred, and a description of the condition of each assembly at the end of each test.

10.5 The report shall include calculations used to determine the lower bound strength for
each test and the nominal strength [resistance] of the roof panel-to-purlin-to-anchorage device
connection tested, and a description summarizing the test program results that includes
specimen type, span, and the supporting calculations.
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