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Approval of an American National Standard requires verification by ANSI
that the requirements for due process, consensus, and other criteria for
approval have been met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of
Standards Review, substantial agreement has been reached by directly
and materially affected interests. Substantial agreement means much more
than a simple majority, but not necessarily unanimity. Consensus requires
that all views and objections be considered, and that a concerted effort be
made toward their resolution.

The use of American National Standards is completely voluntary; their
existence does not in any respect preclude anyone, whether he has
approved the standards or not, from manufacturing, marketing, purchas-
ing, or using products, processes, or procedures not conforming to the
standards.

The American National Standards Institute does not develop standards
and will in no circumstances give an interpretation of any American
National Standard. Moreover, no person shall have the right or authority to
issue an interpretation of an American National Standard in the name of
the American National Standards Institute. Requests for interpretation
should be addressed to the sponsor whose name appears on the title
page of this standard.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National
Standards Institute require that action be taken periodically to reaffirm,
revise, or withdraw this standard. Purchasers of American National
Standards may receive current information on all standards by calling or
writing the American National Standards Institute.

This standard was developed by the National Association of Architectural
Metal Manufacturers (NAAMM) to provide guidance on the specification
and use of pipe railing systems. This standard contains advisory
information only and is published as a public service by NAAMM. NAAMM
disclaims all liability of any kind for the use, application, or adaptation of
material published in this standard.

Current information on all NAAMM Standards is available by calling or
writing the National Association of Architectural Metal Manufacturers or
by going to www. naamm. org.

Copyright © 1977, 1985, 1995, 2001, 2012
National Association of Architectural Metal Manufacturers

800 Roosevelt Road
Building C, Suite 312
Glen Ellyn, IL 60137
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This Fourth Edition of the Pipe Railing Systems
Manual has been prepared by NAAMM to provide
engineers, architects, and specification writers, as
well as other concerned members of the construction
team, with information on pipe railing systems, which
includes:

—— up-to-date data on the materials appropriate
for use in pipe railing systems,

—— guidance in their structural design
under current regulations,

—— graphic representations of some
commonly used construction details,

—— information and suggestions on
installation and anchorage, and

—— specification guidelines.

Metric equivalents are included as an aid to
the Manual’s user. The system of metric measure-
ment used follows IEEE/ASTM Sl 10-1997, “Standard
for Use of the International System of Units (Sl): (The
Modern Metric System)”. Values are presented in
both inch-pound and Sl units. The values stated in
inch-pounds are to be regarded as the standard.

The information provided represents recommenda-
tions from manufacturers of pipe railing systems
and/or suppliers of component parts. The Manual
was developed by technical representatives from
these companies. The terminology used reflects
agreement with the Glossary and ASTM E 1481,
Terminology of Railing Systems and Rails for
Buildings.

The task of designing a simple hand rail becomes
less simple with the proliferation of governmental reg-
ulations, such as OSHA and ADA. It can be further
complicated by revisions to the model codes, the
development of new international codes, as well as
changes to ASCE, ANSI, ASTM and other standards.
The designer is faced with the continuing task of
interpreting these documents and applying them to
specific applications. Having determined which regu-
lations and code requirements are applicable to his
specific site, the designer must then determine the
sizes and dimensions of the railing system that will
meet the specified loads for the required service con-
ditions. NAAMM, recognizing that the simple design
may not be so simple, is determined to provide as
much assistance to this process as possible short of
actually designing the railing systems.

Prior to the development and publication of the “Pipe
Railing Systems Manual” by NAAMM, information
about the design of railing systems was limited to lit-
erature developed by manufacturers of these sys-
tems and the suppliers of components. The three pre-
vious editions of this manual have been accepted
widely as authoritative additions to this literature.
NAAMM’s primary objective is to encourage efficient
designs that comply with recognized standards of
performance for all architectural metal work. The pub-
lication of the Fourth Edition represents NAAMM's
continued efforts toward that goal.
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Note: When ordering ASTM A 513, it is necessary
to stipulate mechanical properties desired.

37088_AMP_521-01_RD_0  10/28/12  6:51 PM  Page 3



4

37088_AMP_521-01_RD_0  10/28/12  6:52 PM  Page 4



5

37088_AMP_521-01_RD_0  10/28/12  6:53 PM  Page 5



6

37088_AMP_521-01_RD_0  10/28/12  6:54 PM  Page 6



7

37088_AMP_521-01_RD_0  10/28/12  6:54 PM  Page 7



8

37088_AMP_521-01_RD_0  10/28/12  6:54 PM  Page 8



9

37088_AMP_521-01_RD_0  10/28/12  6:58 PM  Page 9



10

37088_AMP_521-01_RD_0  10/28/12  6:55 PM  Page 10



11

37088_AMP_521-01_RD_0  10/28/12  6:55 PM  Page 11



12

37088_AMP_521-01_RD_0  10/28/12  6:55 PM  Page 12



13

The three model codes previously published by
BOCAI, ICBO, and SBCCI are being replaced by
the International Building Code (IBC) published by
the International Code Council (ICC).

While a model code has no legal standing, it is
usually adopted in whole or in part by state and
local government agencies so that its requirements
become legally binding on designers and builders.

ASTM E 1481 Terminology of Railing Systems and
Rails for Buildings

American Society of Civil Engineers:
ASCE 7 Minimum Design Loads for Buildings and
Other Structures

American National Standards Institute:
ANSI A 117.1 Guidelines for Accessible and Usable
Buildings and Facilities
ANSI A 1264.1 Safety Requirements for Workplace
Floor and Wall Openings, Stairs, and Railing Systems
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G. American National Standards Institute (ANSI)
1. ANSI A117.1-1998 Guidelines for Accessible and Usable Buildings and

Facilities
2. ANSI A1264.1-1995 Safety Requirements for Workplace Floor and Wall

Openings, Stairs and Railing Systems
3. ANSI Z97.1-1984 Glazing Materials Used in Buildings,

(Reaffirmed 1994) Safety Performance Specifications

H. American Society of Civil Engineers (ASCE)
1. ASCE 7-98 Minimum Design Loads for Buildings and Other

Structures
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I. American Society for Testing and Materials (ASTM) Standards
1. A 36/A 36M-00a Specification for Carbon Structural Steel
2. A 47-99(A 47M-99) Specification for Ferritic Malleable Iron Castings
3. A 48-94ae1 Specification for Gray Iron Castings
4. A 53/A 53M-00 Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and

Seamless
5. A 123/A 123M-93(1998) Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products
6. A 269-00 Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General

Service
7. A 312/A 312M-00c Specification for Seamless and Welded Austenitic Stainless Steel Pipe
8. A 473-99 Specification for Stainless and Heat-Resisting Steel Forgings
9. A 500-99 Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing

in Rounds and Shapes
10. A 501-99 Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing
11. A 513-00 Specification for Electric-Resistance-Welded Carbon and Alloy Steel Mechanical

Tubing
12. A 554-98e1 Specification for Welded Stainless Steel Mechanical Tubing
13. A 666-00 Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip,

Plate, and Flat Bar
14. A 743/A 743M-98ae1 Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel,

Corrosion-Resistant, for General Application
15. A 1011/A 1011M-00 Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural,

High-Strength Low-Alloy, and High-Strength Low-Alloy with Improved Formability
16. B 26/B 26M-99 Specification for Aluminum-Alloy Sand Castings
17. B 43-98 Specification for Seamless Red Brass Pipe, Standard Sizes
18. B 62-93 Specification for Composition Bronze or Ounce Metal Castings
19. B 209-00 (B 209M-00) Specification for Aluminum and Aluminum-Alloy Sheet and Plate
20. B 210-00 (B 210M-00) Specification for Aluminum and Aluminum-Alloy Drawn Seamless

Tubes
21. B 221-00 (B 221M-00) Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wires, Profiles, and Tubes
22. B 241/B 241M-00 Specification for Aluminum and Aluminum-Alloy Seamless Pipe and

Seamless Extruded Tube
23. B 247-00 (B 247M-00) Specification for Aluminum and Aluminum-Alloy Die Forgings, Hand

Forgings, and Rolled Ring Forgings
24. B 429-00 Specification for Aluminum-Alloy Extruded Structural Pipe and Tube
25. B 455-96 Specification for Copper-Zinc-Lead Alloy (Leaded Brass) Extruded Shapes
26. B 483/B 483M-00 Specification for Aluminum and Aluminum-Alloy Drawn Tubes for General

Purpose Applications
27. B 584-00 Specification for Copper Alloy Sand Casting for General Applications
28. C 1107-99 Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
29. E 894-88 (Reapproved 1998) Test Method for Anchorage of Permanent Metal Railing Systems

and Rails for Buildings
30. E 935-00e1 Test Methods for Performance of Permanent Metal Railing Systems and Rails for

Buildings
31. E 985-00e1 Specification for Permanent Metal Railing Systems and Rails for Buildings
32. E 1481-00a Standard Terminology of Railing Systems and Rails for Buildings
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P. Steel Tube Institute of North America (STI)
1. HSS Dimensions & Section Properties
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The desired ASTM standard number, e.g. A 53/A 53M Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated Welded and
Seamless, shall be inserted.
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The desired ASTM standard number, e.g. ASTM A 1011/
A 1011M Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, and High-Strength
Low-Alloy with Improved Formability, Commercial Steel
(CS Type B), shall be inserted.

The desired ASTM standard number, e.g. ASTM A 666
Annealed or Cold-Worked Austenitic Stainless Steel Sheet,
Strip, Plate, and Flat Bar, shall be inserted.
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meeting ASTM B 429
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