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AWWA Standard

This document is an American Water Works Association (AWWA) standard. It is not a specification. AWWA standards
describe minimum requirements and do not contain all of the engineering and administrative information normally
contained in specifications. The AWWA standards usually contain options that must be evaluated by the user of the
standard. Until each optional feature is specified by the user, the product or service is not fully defined. AWWA pub-
lication of a standard does not constitute endorsement of any product or product type, nor does AWWA test, certify,
or approve any product. The use of AWWA standards is entirely voluntary. This standard does not supersede or take
precedence over or displace any applicable law, regulation, or code of any governmental authority. AWWA standards
are intended to represent a consensus of the water industry that the product described will provide satisfactory ser-
vice. When AWWA revises or withdraws this standard, an official notice of action will be placed on the first page of the
Official Notice section of Journal - American Water Works Association. The action becomes effective on the first day of
the month following the month of Journal - American Water Works Association publication of the official notice.

American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope . nd provisions.
An American National Standard is intended as a guide to aid the manufacturer, the consumar, an.' the_ eneral public.
The existence of an American National Standard does not in any respect preclude anye=~=. wether that person has
approved the standard or not, from manufacturing, marketing, purchasing, or using - rodc <ts, processes, or proce-
dures not conforming to the standard. American National Standards are subject to perioJic *eview, and users are cau-
tioned to obtain the latest editions. Producers of goods made in conformity :vith'an American National Standard are
encouraged to state on their own responsibility in advertising and promotiona.  ~terials or on tags or labels that the
goods are produced in conformity with particular American National Stand~:Us.

CAuTION NoOTICE: The American National Standards Institute (ANSI)<opi »vai ('=ce on the front cover of this standard
indicates completion of the ANSI approval process. This American Na.‘ona Standard may be revised or withdrawn at
any time. ANSI procedures require that action be taken to reaffirri, revisc. or withdraw this standard no later than five
years from the date of publication. Purchasers of American Nat nnal 5tandards may receive current information on
all standards by calling or writing the American National Standards nstitute, 25 West 43rd Street, Fourth Floor, New
York, NY 10036; 212.642.4900; or emailing info@ansi.org
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Foreword

This foreword is for information only and is not a part of ANSI'VAWWA C111/A21.11.

I. Introduction.

LA.  Background. Castiron pipe was originally made with flanged joints,
using lead gaskets. Improved joints of this type are still used for many aboveground
plant installations and other specialized applications.

The bell-and-spigot joint was developed in 1785 and extensively used until ti:=
1950s. This joint was assembled by caulking yarn or braided hemp into the Fascof ti=
annular bell cavity and then pouring molten lead into the remaining space inside the
bell. Upon solidification, the lead was compacted by caulking, thus effecting a water-
tight seal. Materials other than lead have also been used to confine yar. or hemp in the
base of the bell cavity.

The mechanical joint was developed for gas industry use in +h<¢ late 1920s but has
since been used extensively in the water industry. This }o nr has standardized dimen-
sions and uses the basic principle of the stuffing box and gland, with a rubber gasket
being compressed by the gland.

The roll-on joint was developed in 1937 and was used for approximately 20 years
before its manufacture was discontinued. Asseinbly of this joint involved a compressed
rubber gasket rolled under a restrictios. riryg, followed by caulked square braided jute.
The remainder of the joint was naclcd with a bituminous compound.

The push-on joint was deviored in 1956 and represented an important advance-
ment in the water distribu ion feld. This joint consists of a single rubber gasket placed
in a groove inside the Jocket at the bell end of the pipe. After lubricating the joint in
accordance with: the wzanufacturer’s instructions, the plain end of the pipe is pushed
through the izasi-et, compressing it and forming a pressure-tight seal. Assembly of the
push-on joint . simple and fast. Large bell holes are not required for this joint, and it
cen b assembled under wet-trench conditions or even underwater.

Soveral special joints are available. These joints include ball and socket for subma-
iine or stream crossings, plain-end coupled, threaded and coupled, and other variations
of restrained joints

I.LB.  History. American National Standards Committee A21 on Cast-Iron

Pipe and Fittings was organized in 1926 under the sponsorship of the American Gas

* American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.
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Association (AGA), the American Society for Testing and Materials (ASTM), the
American Water Works Association (AWWA), and the New England Water Works
Association (NEWWA). Between 1972 and 1984, the cosecretariats were AGA,
AWWA, and NEWWA, with AW WA serving as administrative secretariat. In 1984,
the committee became an AW WA committee titled AW WA Standards Committee
A21 on Ductile-Iron Pipe and Fittings.

The present scope of Committee A21 activity is to develop standards and manuals
that address ductile-iron pressure pipe for water supply service and ductile-iron and
gray-iron fittings for use with this pipe. These standards and manuals include design,
dimensions, materials, coatings, linings, joints, accessories, and methods of insp‘cticn
and testing.

The work of Committee A21 is conducted by subcommittees. The scane »f Sub-
committee 2, Joints for Pipe and Fittings, is to examine present A2l sta:darcs that
describe joints for ductile-iron pressure pipe and ductile-iron and gra;-iron fittings to
determine what is needed to bring them up to date. These examinatic:ss should include
related matters concerning joints for ductile-iron pressure i e-and ductile-iron and
gray-iron fittings.

ANSI/AW WA C111/A21.11 was initially approvad ¢ July 16, 1953. The standard
was subsequently reviewed, revised, and reissud in 1964, 1972, 1980, 1985, 1990,
1995, 2000, and 2007. This tenth edition was approved by the AW WA Board of Direc-
tors on Jan. 14, 2017.

During 1979, Committee A21.22achi d an agreement on a proposed new require-
ment for the marking of bolts and i re that was generally acceptable to the bolt manu-
facturing industry. The signit cance of this change and other considerations led to
approval of the 1980 revisiun.

The major chang-s in the 1980 edition were (1) inclusion of metric conversions;
(2) inclusion of reduced ductile-iron mechanical-joint pipe bell thicknesses that are
compatible with pipe barrel thicknesses; (3) inclusion of tee-head bolts with reduced
shank diaiaeters that are properly sized to accept rolled threads; (4) minimum elonga-
tion increcsed to 5 percent for ductile-iron glands; (5) deletion of the 2-in. and 2%2-in.
sizes, and (6) marking requirements for the tee-head bolts and nuts.

A’1984 addendum was issued to increase the thread length on %-in. x 3-in. and
Y-in. x 3Y5-in. tee-head bolts by % in. and to permit polygon-shaped bells on fittings.

'The major revisions in the 1985 edition included the addition of Sec. 11-1.3, Modi-
fications to Push-on and Mechanical Joints; revision of Sec. 11-2.5 defining the manu-

facturer as the party that produces joints according to this standard; and the addition
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