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Summary of Standards for Ductile Iron Pipe
and Ductile Iron Fittings

Most of the Standards covering
pipe and fittings manufactured by Ameri-
can Cast Iron Pipe Company have been
prepared by the American Water Works
Association Standards Committee A21.
Applicable Standards, other than those de-
veloped by the A21 Committee, generally
cover specialties or refer to ANSI Standards.

In order to take advantage of modern
metallurgical science, better testing meth-
ods, improved production control, materi-
als with better physical properties, and im-
provements in manufacturing methods, the
A21 Committee has a continuing program
for keeping its Standards revised to include
the latest proven developments.

Development of Standards
The AWWA Standards Committee

A21 on Ductile and Gray Iron Pipe and Fit-
tings was organized in 1926 under the pro-
cedures of the American Engineering Stan-
dards Committee. It was reorganized under
American Standards Association Procedures
in 1955, and in 1984 it became a member
of the AWWA Committee structure.

The Committee is responsible for the
development of standards and manuals for
ductile iron pressure pipe for water and
other liquids and for fittings used with
such pipe. The Committee's membership
is comprised of representatives from con-
sumer groups, producer groups and general
interest groups.

A standard, manual or revision is
developed by a subcommittee assigned
to that task. The subcommittee prepares
and submits the document to the Standards
Committee for approval. After approval it
is then submitted to the AWWA Standards
Council for approval. After all approvals
have been received, including a public re-
view by both AWWA and ANSI, the stan-
dard, manual or revision is published and
made available to the public.

Specification History

A brief review of the older specifica-
tions in chronological order may help de-
fine their usefulness, as well as help in the
appreciation of the improved modern stan-
dards.

American Gas Association..............

American Iron and Steel Institute..........
American National Standards Institute.
American Petroleum Institute................
American Society of Civil Engineers............

American Water Works Association...............
Ductile Iron Pipe Research Association.....
Ductile Iron Society........ccccveveeriieineeniieens

New England Water Works Association..
NSF International...........ccccoeeeeeeeciiiinnen.
Underwriters Laboratories................

Abbreviations of Organizations

The following is a list of the organizations referred to in this Section and other
Sections of this Manual by abbreviation.

American Association of State Highway and Transportation Officials............ccccecueneee. AASHTO
Alloy Casting Institute........cccoeieeeiiinienieenen.

American Society of Mechanical Engineers.....
American Society for Testing and Materials.....

Factory Mutual System..........cccccveiiiniiiiinnnens
International Organization for Standardization
United States Military...........ccoeveieiiiiiiiiiens

Water Environment Federation.............cc..........
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The basis for design in almost all speci-
fications to date is the Barlow formula, or
“Hoop Stress” formula. It embodies the
basic principle for design of a thin cylinder
for internal pressure. The formula may be
stated as:

(_pd
2S
in which t is the thickness of the pipe in
inches; p is the internal pressure in pounds
per square inch (psi); d is the outside diam-
eter in inches; and S is the allowable work-
ing stress of the metal in pounds per square
inch.

In the development of the design
of cast iron pipe, this formula has been
modified in several ways by prominent
water works engineers such as Allen Ha-
zen, Thomas H. Wiggin, James T. Fanning,
Dexter Brackett, I. J. Fairchild and James P.
Kirkwood. Mr. Kirkwood, as chief engineer
for the Brooklyn Water Works, developed
a design for cast iron pipe which was a
variant of the Barlow formula. Kirkwood's
calculations took into consideration cast-
ing imperfection, corrosion, strength of the
metal and other factors affecting the life of
the pipe. In the late 1880s, a formula by
Dexter Brackett, distribution engineer for
the City of Boston, was adopted by the
New England Water Works Association as
their standard. The formula is as follows:

t=(p+phr+0.25

3,300

in which t is the thickness of the pipe wall
in inches; p is the static pressure in psi; p1
is the pressure allowed for water hammer
in psi; ris the internal radius of the pipe in
inches; 3,300 is equal to one-fifth the ten-
sile strength of cast iron, taken as 16,500
psi; and 0.25 is an allowance for corrosion
and foundry tolerance in inches. Brackett
accordingly used a safety factor of 5 in his
formula.

Although the 1902 NEWWA specifi-
cations did not provide a formula for pipe
thicknesses, the Brackett formula was used
in determining the thicknesses recommended.

The AWWA in 1908 adopted a stan-
dard covering bell and spigot pipe produced

in 12-foot laying lengths by the pit casting
method. Prior to 1908, at least two unof-
ficial documents dealing with pipe design
were acknowledged by AWWA. The first of
these used thicknesses for pipe determined
by averaging the thicknesses used in a large
number of American cities. The second dealt
with actual design of pipe based on Brack-
ett's method with variations.

The 1908 AWWA standards employed
a system of class designations applied to
specific wall thicknesses in diameters 4"
through 84" inclusive for a range of hy-
draulic heads. The most common of these
classes were A, B, C and D for 100-, 200-,
300- and 400-feet hydraulic head, respec-
tively. The design was based on a variation
of the Brackett formula by J. T. Fanning and
included a variation in the outside diameter
for the different classes of pipe. The basic
design of pipe with a different outside di-
ameter for each class was followed in mod-
ern specifications until the 1961 revisions.
The general acceptance by the water works
industry of the standardized mechanical
joint necessitated a standard outside diam-
eter for cast iron pipe.

AWWA revised their standards in
1939 to incorporate a new method of de-
signing cast iron pressure pipe. This new
method was published as ANSI A21.1. The
A21.1 method of determining the required
thickness of cast iron pipe takes into con-
sideration trench load and internal pressure
in combination. Trench load consists of the
earth load on the pipe plus any superload
resulting from traffic over the trench; inter-
nal pressure consists of the design work-
ing pressure plus an additional allowance
for surge pressure. Laying conditions and
strength of the iron in the pipe are also fac-
tors involved in the design. Additions for
casting tolerance and a corrosion allowance
are included in the design thickness.

Actually, the first standard covering
centrifugally cast pipe was issued by the
United States Government in 1927, and
was known as the Federal Specification No.
537. In July 1931, the specification was re-
vised to include pipe cast centrifugally in
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sand-lined molds, pipe cast centrifugally in
metal molds, and pit cast pipe. This specifi-
cation has been modified several times and
now is basically the same as ANSI/AWWA
Standards.

Development of ductile iron in the
1950s initiated research into design of
ductile iron pipe to take advantage of the
superior strength, toughness, impact resis-
tance and corrosion resistance of this new
metal. The A21 Committee issued the ANSI
A21.50 (AWWA H3-65) and ANSI A21.51
(AWWA C151) Standards for ductile iron
pipe in 1965. The work of Prof. M. G. Span-
gler and others at lowa State University on
flexible conduit is the basis for principles
that have been applied extensively by the
designers of flexible underground pipe. The
design principles and procedures for ductile
iron pipe that were included in the ANSI

Standard A21.50 (AWWA C150) were
verified by actual trench tests at AMERI-
CAN and by tests conducted by various
researchers.

Continued research on ductile iron pipe
reflects through these updated standards
the advancements in metallurgical technol-
ogy and manufacturing skills. Furthermore,
the quality of AMERICAN's products and
conformance to appropriate specifications
are assured by the British Standards Insti-
tute's certification that AMERICAN's qual-
ity system complies with ISO 9001 Quality
Management System Standard.

AMERICAN also subscribes to NSF's
listing program for products under ANSI/
NSF Standard 61—Drinking Water Sys-
tem Components—Health Effects. Check
AMERICAN for current listing of our prod-
ucts.

Tests were conducted at AMERICAN on an installation of five 36" Special
Class 51 AMERICAN Ductile Iron Fastite® Joint pipe. Trench is shown with
pipe backfilled to spring line and ready for placement of 8' earth cover
over the pipe, in a wide trench condition. The ends of the trench were
provided with thrust blocking so that the pipeline could be hydrostatically
pressurized for testing. Instrumentation consisted of vertical and horizontal
deflection gauges, soil pressure gauges, SR-4 electric strain gauges and

a hydrostatic pressure gauge. The results of this testing confirmed the
applicability of flexible pipe design to ductile iron pipe and became the
basis for the first national standard for ductile iron pipe, ANSI A21.50

— 1965 (AWWA H3-65), “American Standard for the Thickness Design

of Ductile Iron Pipe.” Inset — Vertical deflection gauge which measured
vertical deflection of the pipe, as well as the amount of embedment of the

pipe into the trench bottom.
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Standards Applicable to
AMERICAN Pipe and Fittings

Throughout this Manual, Standards may be referred to as listed below or
by only the ANSI, AWWA, ASTM, NSF, ASME, etc. numbering.

Ductile Iron Pipe for Water and Other Liquids:
4" through 64" ANSI/AWWA C150/A21.50
ANSI/AWWA C151/A21.51

Ductile Iron Gravity Sewer Pipe:
4" through 64" ASTM A746

Ductile Iron Culvert Pipe:
14" through 64" ASTM A716

Ductile and Gray Iron Fittings for Water and Other Liquids:
4" through 48" ANSI/AWWA C110/A21.10

Ductile Iron Compact Fittings:
4" through 64 ANSI/AWWA C153/A21.53

Flanﬁed Pipe:
" through 64" ANSI/AWWA C115/A21.15

Coatings and Linings:
Asphaltic ANSI/AWWA C110/A21.10
ANSI/AWWA C115/A21.15
ANSI/AWWA C151/A21.51
ANSI/AWWA C153/A21.53

ASTM A716
Cement Lining ANSI/AWWA C104/A21.4
ASTM A746
Ceramic Epoxy PROTECTO 401
ASTM A746
Coal Tar Epoxy Lining PROTECTO 401
Polyethylene Encasement ANSI/AWWA C105/A21.5
ASTM A674
Joints — Pipe and Fittings:
Fastite® ANSI/AWWA C111/A21.11
Mechanical ANSI/AWWA C111/A21.11
Flanged ANSI/AWWA C110/A21.10

ANSI/AWWA C115/A21.15
ANSI/AWWA C153/A21.53

Grooved and Shouldered AWWA C606
Other joints shown in this Manual are AMERICAN design.
All Products* ANSI/NSF Standard 61

*Check AMERICAN for current NSF listing of AMERICAN products.

NOTE: Many AMERICAN joints, classes of pipe, fittings, and specials are listed by
Underwriters Laboratories Inc. and Factory Mutual System. The quality of AMERICAN's
roducts and conformance to ,s\;ﬂoro riate specifications are assured by the British Standards
nstitute's certification that AMERICAN's quality system complies with ISO 9001 Quality
Management System Standard.
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Standards for the Design, Manufacture,
Installation and Certification of Ductile Iron Pipe and
Ductile Iron Fittings

Standard Designation Subject
ANSI/AWWA C104/A21.4 Cement-Mortar Lining for Ductile-
Iron Pipe and Fittings for Water

ANSI/AWWA C105/A21.5 Polyethylene Encasement for
Ductile-Iron Pipe Systems

ANSI/AWWA C110/A21.10 Ductile-Iron and Gray-Iron Fittings,
3 in. through 48 in., for Water

ANSI/AWWA C111/A21.11 Rubber-Gasket Joints for Ductile-
Iron Pressure Pipe and Fittings

ANSI/AWWA C115/A21.15 Flanged Ductile-Iron Pipe with
Ductile-Iron or Gray-Iron
Threaded Flanges

ANSI/AWWA C150/A21.50 Thickness Design of Ductile-Iron
Pipe

ANSI/AWWA C151/A21.51 Ductile-1Iron Pipe, Centrifugally Cast
for Water

ANSI/AWWA C153/A21.53 Ductile-lIron Compact Fittings, for
Water Service

ANSI/AWWA C600 Installation of Ductile-Iron Water
Mains and Their Appurtenances

ANSI/AWWA C606 Grooved and Shouldered Joints

ASTM A674 Polyethylene Encasement for
Ductile Iron Pipe for Water or
Other Liquids

ASTM A716 Ductile Iron Culvert Pipe

ASTM A746 Ductile Iron Gravity Sewer Pipe

ANSI/NSF 61 Drinking Water System Components—

Health Effects

ASTM G62 Standard Test Methods for Holiday
Detection in Pipeline Coatings
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Miscellaneous Standards

The following Standards are related to ductile iron and gray iron piping but are
generally not directly applicable to the manufacture of AMERICAN pipe and fittings.

Standard Designation

ANSI A40.5

ANSI/ASME B1.1
ANSI/ASME B16.1

ANSI/ASME B16.3
ANSI/ASME B16.4
ANSI/ASME B16.5
ANSI B16.12

ANSI B16.14

ANSI B16.21
ASME/ANSI B16.42
ANSI B18.2.1
ANSI/ASME B18.2.2
ANSI B31.1
ANSI/ASME B31.8
ANSI/ASME B1.20.1
ANSI/AWWA C207

ANSI/AWWA C500

ANSI/AWWA C501
ANSI/AWWA C502
ANSI/AWWA C503
ANSI/AWWA C504
ANSI/AWWA C508
ANSI/AWWA C509
ANSI/AWWA C550
ASTM A48

ASTM A74

Subject

Threaded Cast-lIron Pipe for Drainage, Vent, and

Waste Services

Unified Inch Screw Threads (UN and UNR Thread Form)

Cast Iron Pipe Flanges and Flanged Fittings, Class 25,
125, 250 and 800

Malleable-Iron Threaded Fittings, 150 and 300 Ib
Cast-Iron Screwed Fittings, 125 and 250 |b

Pipe Flanges and Flanged Fittings

Cast Iron Threaded Drainage Fittings

Ferrous Pipe Plugs, Bushings, and Lock-nuts with Pipe Threads
Nonmetallic Flat Gaskets for Pipe Flanges

Ductile Iron Pipe Flanges and Flanged Fittings
Square and Hex Bolts and Screws, Inch Series
Square and Hex Nuts (Inch Series)

Power Piping

Gas Transmission and Distribution Piping Systems
General Purpose Pipe Threads

Steel Pipe Flanges for Waterworks Service - Sizes 4 in.
through 144 in.

Gate Valves - 3 in. through 48 in. NPS, For Water and
Sewage Systems

Sluice Gates

Dry-Barrel Fire Hydrants

Wet-Barrel Fire Hydrants

Rubber-Seated Butterfly Valves

Swing-Check Valves for Ordinary Waterworks Service
Resilient-Seated Gate Valves for Water and Sewage Systems
Protective Interior Coatings for Valves and Hydrants

Gray Iron Castings

Cast Iron Soil Pipe and Fittings
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Standard Designation
ASTM A126

ASTM A278
ASTM A319

ASTM A377
ASTM A395

ASTM A438
ASTM A476
ASTM A518
ASTM A536
ASTM A571

ASTM C150
ASTM D1248
ASTM E8
AASHTO Mé64
AASHTO M105
AWWA D100

Subject
Gray Iron Castings for Valves, Flanges, and Pipe Fittings

Gray Iron Castings for Pressure-Containing Parts for
Temperatures Up to 650°F (345°C)

Gray Iron Castings for Elevated Temperatures for Non-
Pressure Containing Parts

Standard Index of Specifications for Ductile Iron Pressure Pipe

Ferritic Ductile Iron Pressure Retaining Castings for Use at
Elevated Temperatures

Transverse Testing of Gray Cast Iron

Ductile Iron Castings for Paper Mill Dryer Rolls
Corrosion-Resistant High-Silicon Iron Castings
Ductile Iron Castings

Austenitic Ductile Iron Castings for Pressure Containing Parts
Suitable for Low-Temperature Service

Portland Cement

Polyethylene Plastic Molding and Extrusion Materials
Tension Testing of Metallic Materials

Cast Iron Culvert Pipe

Gray Iron Castings

AWWA Standard for Welded Steel Tanks for Water Storage
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AMERICAN Joints for
Pipe and Fittings

AMERICAN Fastite® Joint, 4"-64"

The AMERICAN Fastite Joint, furnished in sizes 4"-64", is a flexible, rubber ring
compression-type joint used extensively in underground service.
See pages 2-6 through 2-15 and Sections 3, 4, 7 and 9.

AMERICAN Fastite® Joint with Fast-Grip® Gasket, 4"-30"

The AMERICAN Fast-Grip Gasket furnished in sizes 4"-30" provides flexible, field-
adaptable joint restraint in a standard AMERICAN Fastite (or Flex-Ring) Bell.
See Sections 4 and 9.

AMERICAN Flex-Ring® Joint, 4"-12"

The AMERICAN Flex-Ring Joint provides flexible joint restraint against thrust due
to internal water working pressure or external forces. It is also used in horizontal
directional drilling (HDD) and pipe bursting applications.

See Sections 4 and 9.
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AMERICAN Joints for
Pipe and Fittings

AMERICAN Flex-Ring® Joint, 14"-48"

The AMERICAN Flex-Ring Joint provides flexible joint restraint against thrust due
to internal water working pressure or external forces. It is also used in horizontal
directional drilling (HDD) and pipe bursting applications.

See Sections 4 and 9.

AMERICAN Field Flex-Ring® 14"-36"

The AMERICAN Field Flex-Ring provides dependable and flexible field-adaptable
restraint against thrust due to external forces or internal water working pressure in the
standard Flex-Ring joint. This joining structure is also recommended at locations where
field cutting is required in 14"-36" Flex-Ring piping.

See Sections 4 and 9.

AMERICAN Lok-Ring® Joint, 54"-64"

The AMERICAN Lok-Ring Joint is furnished in sizes 54"-64" and provides flexible
joint restraint against thrust due to internal water working pressure.
See Sections 4 and 9.
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AMERICAN Joints for
Pipe and Fittings

AMERICAN Mechanical Joint, 4"-48"

The AMERICAN Mechanical Joint, furnished in pipe sizes 4"-12" and in fittings
sizes 4"-48", is a flexible stuffing box type connection used primarily in underground
service.

See pages 2-16 through 2-21 and Sections 3, 5, 7 and 9.

AMERICAN MJ Coupled Joint, 4"-48"

The AMERICAN MJ Coupled Joint is furnished in sizes 4"-48" and is an adaptation
of the standard Mechanical Joint to provide joint restraint against thrust due to internal
pressure.

See Section 9.

AMERICAN Flanged Joint, 4"-64"

The AMERICAN Flanged Joint, furnished in sizes 4"-64", is widely used for
exposed plant piping. In combination with other joints and with AMERICAN's recom-
mended NSF 61 certified Toruseal® gasket, it is also commonly used for Long Span
installations.

See Sections 6, 7 and 8.
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AMERICAN Joints for
Pipe and Fittings

AMERICAN Flex-Lok® Joint, 4"-24"

The AMERICAN Flex-Lok Joint, furnished in sizes 4"-24", is a boltless, very flexible
joint. This joint is designed to provide up to 15° joint deflection for subaqueous or other
difficult installations.

See Section 10.

AMERICAN Flex-Lok® Joint, 30"-60"

The AMERICAN Flex-Lok Joint, furnished in sizes 30"-60", is a boltless, very
flexible joint. This joint is designed to provide up to 15° joint deflection for subaqueous
or other difficult installations. Contact AMERICAN for 64" size requirements.

See Section 10.
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AMERICAN Joints for
Pipe and Fittings

AMERICAN Grooved and Shouldered Joint, 4"-64"

The AMERICAN Grooved Joint pictured above—and to a limited extent the
Shouldered Joint (not pictured)—are furnished for some plant piping installations.
See Section 2.

AMERICAN Fastite® Joint Push-Bar™ Pipe, 4"-64"

AMERICAN Fastite Joint Push-Bar pipe, furnished in sizes 4"-64", allows the
AMERICAN Fastite Joint to be used in trenchless installations using direct jacking or
pushing (including high load installations such as microtunneling and some pipe bursting
applications). See Section 7.
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AMERICAN Fastite® Joint Pipe
For Water, Sewage or Other Liquids

AMERICAN Fastite Joint Pipe in sizes
4"-64" for water, sewage or other liquids has
the proven long-life and high-strength quali-
ties inherent in pipe produced centrifugally in
accordance with AWWA C151. In addition,
this significant AMERICAN development, a
dependable, single gasket, push-on type joint
meeting the requirements of AWWA C111, af-
fords the customer lower joint cost and time-
saving advantages in installation. It provides
exceptional strength and flexibility and has
been widely accepted by engineers, contractors
and utility officials since the 1950s. For added
flexibility during construction, and for possible
elimination of bends, a liberal 5° allowable
deflection is standard in all sizes through 30",
offering 21" offset in a 20" length of pipe. Lib-
eral deflection can also be provided in larger
diameter pipe with standard and Special Fastite
Deflection Bells.

The patented AMERICAN Fastite Joint
embodies many advanced design features and
is rated for a water working pressure of 350 psi.
For specific conditions, ductile iron piping with
this joint has been approved for much higher
pressure conditions. The socket, which is scien-
tifically designed with two gasket recesses and
a dividing buttress, is manufactured to close
tolerances so that the gasket is self-centered,
securely confined, and firmly compressed for a
permanent, tight, trouble-free joint. The Fastite
joint seal, bubble-tight under vacuum and ex-
ternal pressure, becomes even tighter with the
application of internal pressure due to a spe-
cially designed wedging surface in the socket.

Fastite Joint Assembly

The bell opening is slightly tapered to pro-
vide easy entry of the pipe end; the flared sock-
et design permits liberal joint deflection. The

plain end of the pipe is tapered or rounded to
facilitate entry into the bell and self-centering
in the gasket. On pipe cut in the field, the plain
end can be easily beveled and smoothed by the
use of a portable grinding wheel or other suit-
able apparatus. Methods of cutting ductile iron
pipe are described in Section 3.

A stripe is painted on the plain end of
AMERICAN Fastite Joint Pipe to provide a vi-
sual means of checking the joint alignment and
to assure proper insertion. See page 2-10 for
detailed assembly instructions.

Fastite Gasket

The Fastite Joint sealing component—a
molded synthetic rubber ring gasket of two
hardnesses, shaped to fit the configuration
of the gasket socket—is manufactured per all
requirements of ANSI/AWWA C111/A21.11
and under AMERICAN's own rigid specifica-
tions, assuring closely controlled dimensional
and hardness properties. The smaller end of the
gasket is of harder rubber, approximately 85
durometer hardness, which provides a strong
shoulder for self-centering on the gasket but-
tress, a permanent seal against cold flow, and
protection from deterioration. The larger end
of the gasket is of softer rubber, approximately
65 durometer hardness, providing ease of as-
sembly and positive sealing. The design assures
effective sealing at low or high pressures and
in straight or deflected joint alignment. It also
eliminates any concerns of infiltration or root
intrusion, and assures positive sealing against
negative pressure, thus preventing gasket
“pullout” should a vacuum be created in the
line.

A taper on the inside of the gasket
allows the entering pipe to locate and center on
the hard section and along with a coated and
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subsequent assembly. The snug fit and the
hard section of the gasket, in conjunction with
the design of the buttress, act to restrain the
gasket against dislodgment during assembly.
Additional internal pressure results in increased
tightness of the seal when pipe is either in
straight alignment or deflected.

Gaskets made of SBR (Styrene Butadiene
Rubber) are standard. For information on gas-
kets made of special types of rubber, for ap-
plications involving air or liquid temperatures in
excess of 150°F, or for chemical, hydrocarbon
or other special service applications, and for
installations in contaminated soils where per-
meation through gaskets might be a concern,
consult AMERICAN for recommendations. See
Table 2-1.

Fastite Lubricant

AMERICAN Fastite Joint Lubricant is a
non-toxic water soluble material imparting nei-
ther taste nor odor to the conveyed water and is
ANSI/NSF 61 approved. The lubricant is suitable

for use in hot or cold weather and will adhere to
wet or dry pipe. AMERICAN Fastite Joint Pipe
can be assembled when submerged, though for
such installation, special AMERICAN underwa-
ter joint lubricant is recommended. See Table
No. 2-5 for appropriate lubricant quantities.

Fastite Joint Materials

Standard joint materials include Fastite
plain rubber gaskets and a sufficient supply of
Fastite joint lubricant. Fastite pipes are most
often readily joined with available excavating
equipment; however, assembly tools can be
supplied by AMERICAN on a loan basis with a
nominal deposit which is refundable upon re-
turn of tools in good condition.

Coating and Lining

AMERICAN Fastite Joint Pipe can be fur-
nished asphaltic coated, cement lined, or with
special coating or lining where required. See
Section 11.

Fastite Gaskets

Maximum Service
Temperature**

Water & Sewer | Air

Common Uses

Table No. 2-1

Common Name

or Trade Name*| Chemical Name

Plain Rubber Styrene Butadiene 150°F
Copolymer(SBR)

Plain Rubber Styrene Butadiene 150°F

(conductive) Copolymer(SBR)

EPDM Ethylene Propylene 219°F
Diene Monomer

Neoprene Polychloropreng(CR) 200°F

Nitrile Acrylonitrile 150°F

Buna-N Butadiene(NBR)

Fluoroelastomer FKM D10°F

Fluorel

Viton®***

150°F |Fresh Water, Salt Water,
Sanitary Sewage

150°F | Electrical continuity for thawing
of Service Water and Sewage

200°F | Water, Sewage, Ketones,
Dilute Acids and Alkalies,
Vegetable Oil, Alcohols, Air

180°F |Fresh Water, Sewage

150°F | Non-Aromatic Hydrocarbons,
Petroleum Qil, Hydraulic Fluids,
Fuel Oll, Fats, Oil, Greaset

300°F |[Aromatic Hydrocarbons, Gasoline,
Refined Petroleum Products, most
Chemicals and Solvents, High Temp.,
Air (Least permeable of all available
Fastite gasket rubbers)

Gaskets used with AMERICAN joints and not manufactured by an authorized AMERICAN gasket manufacturer invalidate any
warranties for joints and gaskets.

*AMERICAN reserves the right to furnish any Trade or Brand rubber for the chemical formulation specified.

**Temperature is in reference to conveyed fluid. Lubricating oil in air can adversely affect SBR and EPDM performance.

SBR, Nitrile and Neoprene are not recommended for hot air exposure in wastewater treatment systems.
***Viton® is a registered trademark of DuPont Dow Elastomers.

Refer to Section 11 for temperature and service capabilities of pipe linings.

Refer higher temperatures or other special requirements to AMERICAN for recommendations regarding suitable gasket material.
1This gasket rubber is chemically resistant in the non-potable water uses shown but is not as resistant to permeation in potable
water applications as FKM.

All Fastite gaskets made from the materials in the above table are suitable for use with water containing normal concentrations of
chloramine. Where increased resistance to chloramine is desired, neoprene or fluoroelastomer materials should be considered.
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AMERICAN Fastite® Joint

for Ductile Iron Pipe
ANSI/AWWA C111/A21.11
Standard Dimensions

‘
>
N
D

D LAYING LENGTH

Fl A

Table No. 2-2
. Dimensions in Inches
Size L Nomllnal th A D *

in. aylngﬁ. end Outside Diameter Depth of Socket Bell O.D.

4 20 4.80 3.31 6.40

6 20 6.90 3.38 8.60

8 20 9.05 3.75 10.96
10 20 11.10 3.75 13.12
12 20 13.20 3.75 156.22
14 20 156.30 5.23 17.61
16 20 17.40 5.23 19.74
18 20 19.50 5.50 22.16
20 20 21.60 5.50 24.28
24 20 25.80 5.50 28.50
30 20 32.00 6.50 34.95
36 20 38.30 6.50 41.37
42 20 44.50 7.50 48.27
48 20 50.80 8.00 54.71
54 20 57.56 8.50 61.65
60 20 61.61 8.75 65.80
64 20 65.67 9.00 70.04

*Dimensions subject to change at our option. Check AMERICAN if exact dimensions required.
See Section 3 for additional information on ductile iron pipe.
See Sections 4 and 7 for information on Fastite fittings.
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AMERICAN Fastite® Joint Pipe

Allowable Joint Deflection

)

Table No. 2-3
Maximum Recommended Deflectiont
si Nominal Standard Bell Special Deflection Bell

ize Laying

in. Le?tgth Offsé(t per Y. Ragfius Offsét per Y. Ragfius
' fomed | Rnae” | ope | lomnl | PHEE" | ope

4 20 21 5° 230 - - -

6 20 21 5° 230 - - -

8 20 21 5° 230 - - -
10 20 21 5° 230 - - -
12 20 21 5° 230 - - -
14 20 21 5° 230 - - -
16 20 21 5° 230 - - -
18 20 21 5° 230 - - -
20 20 21 5° 230 - - -
24 20 21 5° 230 - - -
30 20 21 5° 230 - - -
36 20 17 4° 285 21 5° 230
42 20 12 3° 380 21 5° 230
48 20 12 3° 380 17 4° 285
54 20 12 3° 380 17 4° 285
60 20 12 3° 380 17 4° 285
64 20 12 3° 380 17 4° 285

*Approximate radius of curve produced by a succession of nominal lengths of pipe fully deflected.
FSpecial Deflection Bells must be specifically ordered and will be marked with white bell face for easy identification.
For easiest assembly, the joints should be assembled with the pipe in reasonably straight alignment. After joint
assembly, the pipe may be deflected up to the maximum shown above. Offset distances are based on 20-ft lengths.

Maximum Allowable Separation

Table No. 2-4
Size S Separation
n. n.
4 3/g
6 %16
8 /4
10 /16
12 11/g
14 1%/16
16 112
18 1%
20 17/g
24 2'/4
30 25/4
36 25/
42 24
48 2/
54 2/
60 3'/s
64 3%s

Maximum Allowable Separation, “S”, in Standard Bell pipe is
approximately equal to the median pipe diameter in inches
times the sine of the deflection angle. This is provided for
information only and should not be used to determine precise

joint deflection.

R = Radius of Curve (ft.)

Y = Deflection Angle (degrees)

Radius of Curve =

Nominal Laying Length
2 x Tangent (Y + 2)

2-9
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AMERICAN Fastite® Joint Pipe
Assembly Instructions

The AMERICAN Fastite Joint is a push-
on type joint meeting all the rigorous require-
ments of AWWA C111. The ANSI/AWWA
C600 Standard covers in detail the installation
of ductile iron water mains, including assem-
bly instructions for push-on joint pipe.

Field-cutting of AMERICAN Ductile Iron
Pipe can be easily performed, thus eliminating
the necessity for factory-made special lengths
of Fastite pipe. The plain end of Fastite pipe
cut in the field requires little or no preparation
for assembly into the socket of a mechanical
joint fitting. Where a cut pipe is to be assem-
bled into a Fastite socket, the required bevel-
ing or rounding of the plain end can be easily
accomplished by the use of a portable grind-
ing wheel or other suitable apparatus. Meth-
ods of cutting ductile iron pipe are described
in Section 3.

The AMERICAN Fastite Joint requires
only one joint component, the rubber gas-
ket*, which when properly installed, fits
snugly in the gasket recess in the bell socket.
A special lubricant supplied with the pipe is
applied to the plain end and the inside surface
of the gasket before assembly. The pipe end is
tapered or rounded to provide self-centering
of the plain end in the gasket and ease of as-
sembly. A circumferential stripe on the plain
end provides a visual indication for checking
the proper insertion of the joint. The stripe,
shown in the photographs illustrating assem-
bly methods, passes fully into the bell when
the plain end is fully inserted into the socket
with the two lengths of pipe in straight align-

Photo 1

ment. Joints can then be safely deflected up
to the extent shown in Table No. 2-3. In de-
flected joints, the stripe will typically be visible
to some extent after assembly.

Easier assembly is effected if the pipe is
suspended an inch or so off the bottom of the
trench during the jointing operation.

The following instructions should be fol-
lowed in order to properly assemble the joints
and to fully realize the maximum speed and
ease of assembly of the Fastite Joint:

1. Clean socket and plain end thorough-
ly, removing mud, gravel, or any other matter
that might cause the front of the gasket to
protrude into the path of the entering spigot.

2. Insert gasket fully into the gasket re-
cess of the socket, large end of the gasket
entering first. Gasket may be installed with
one or two V-shaped folds as shown (Photo
1). After the gasket is in place at the bottom,
the top of the gasket is positioned fully into
the gasket recess. Gaskets and lubricant to
be installed in very cold weather should be
warmed first (as by storage in a heated equip-
ment cab or pick-up, etc.) for optimum as-
sembly.

3. Apply a thin film of regular AMERI-
CAN Fastite Joint Lubricant to the rounded or
tapered spigot end of the pipe, the immediate
outside pipe surface between the stripe and
the nose of the pipe (Photo 2), and also to the
inside surface of the gasket. Special AMERI-
CAN Fastite Joint Lubricant intended specifi-
cally for underwater or very wet installations
can be supplied when requested.

Photo 2

*Gaskets not used immediately should be stored in a cool location, out of direct sunlight.
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Caution: If a spigot end contacts the
ground or trench side after lubrication, any
adhering dirt or rocks should be cleaned off
and the area re-lubricated prior to assembly.

4. Insert the plain end in the socket. For
optimum assembly it is preferable that the
entering pipe be in reasonably straight align-
ment; however, the Fastite Joint may be as-
sembled if necessary with the pipe deflected
within its rated deflection. (Exception: If Fast-
Grip gaskets are being used, straight align-
ment must be maintained.) Push the plain
end into the socket using any of the appli-
cable assembly methods described hereinaf-
ter. If the joint cannot be assembled with a
moderate force, remove the pipe and check
for the cause of the difficulty, such as im-
proper positioning of gasket, insufficient or
wrong type lubricant, dirt under or behind
the gasket, dirt adhering to the pipe, or any
other cause which would result in obstruction
or increased friction between pipe end and

gasket surface. For assurance of proper as-
sembly, a thin automotive, blade-type feeler
gauge can also be used if desired for quick
and easy probe confirmation of correctly in-
stalled axial gasket position around the joint.

5. "Backwards" installation. AMERI-
CAN does not recommend “backward lay-
ing" (bells assembled over spigots, rather
than spigots inserted into bells as pictured in
this literature) of large-diameter ductile iron
pipe in buried installations. AMERICAN can
furnish bell and plain end fittings to minimize
the need for backward pipe laying. Other de-
vices such as sleeves and couplings may also
be employed for this reason. However, if this
condition cannot be avoided, we strongly
recommend that installers contact AMERI-
CAN for instructions on how to reduce the
potential for problems that could occur when
assembling pipe in this manner.

AMERICAN Pipe Assembly Mechanisms

In general, Fastite joints or other Fas-
tite gasketed pipes may be readily pushed or
pulled together without the need for compli-
cated tools or substantial manpower. This is
most often accomplished with the procedures
discussed on page 2-14. In general, the joints
of AMERICAN push-on pipes are purposefully
“tight,” and most joints require an assembly
force of about 100 to 200 pounds or more of
assembly force per inch of pipe diameter (i.e.
a 12" joint might require about 12 x 100 or
1,200 pounds of assembly force).

In pulling operations, simply wrap a
sound wire rope choker cable or nylon sling
around the barrel of the entering pipe. Se-
cure the thimble eye or other end loop of the
choker to a suitably anchored pulling device
(e.g. backhoe, come-along, etc.). Use the
mechanism to pull the cable taut in the

Photo 3

assembly direction (Photo 3). Continue pull-
ing the cable in a smooth, continuous motion
until the joint is in the fully assembled posi-
tion. If desired for special conditions, AMERI-
CAN can furnish suitable, simple come-alongs
and choker cables for manpower assembly of

2-11
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Figure 1

most 4"-24" pipes (See Figure 1 and specify
pipe sizes involved).

The joints may normally be disassembled
in a similar manner, reversing the direction of
the pull with the choker cable (Photo 4). It is
also sometimes helpful to use rebating or wig-
gling deflection to aid in the disassembly of
push-on joint pipes, particularly when pipes
have been installed for some time prior to re-
moval.

30"-64" Pipe

Photo 4

Large pipes are most often readily
pushed or pulled together with heavy exca-
vating/earthmoving equipment available on-
site (see page 2-14). In cases where assembly
of pipes by manpower is desired, AMERICAN
can provide special assembly tools and rigging
which can be used for assembling most pipes
of all sizes (Photo 5). These tools consist of a
heavy-duty roller chain hoist, a steel pipe-end
hook and snatch block, and associated wire

Photo 5

rope and chain tackle (Photo 5) to attach all

the rigging together to effect “double line"”

assembly from the top of the pipe (Photo 6).

The snatch block pulley and twin line rigging

approximately doubles the assembly force

from the strong come-along, making possible
the assembly of up to
64" full-length pipe
joints from the top of
the pipe (Photo 7).

Fittings and Short
Pipes
Photo 6

Photo 7

Push-on fitting or short pipe joint assembly is
basically the same as that of standard length
pipe, though special rigging may be necessary
to hold these short items reasonably stable for
assembly. See also Push-On Fittings Assembly
Instructions in Section 4.

Field Rounding

Occasionally, field rounding of pipe ends
may be necessary to accomplish assembly,
particularly when large-diameter pipes are
cut to be assembled into mechanical joints
or couplings. Need for rounding in assembly
of mechanical or stuffing-box-type joints can
be predetermined by a difficulty in sliding the
gland or end ring over the end of the pipe.
Rounding may be accomplished in the fol-
lowing manner using a mechanical jack and
shaped blocks. (Note: This procedure may
also be used with the assemblies involving
push-on joint pipe, fittings, valves, etc.; how-
ever, rounding is less frequently necessary for
assembly of push-on joints.)

2-12
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1. Measure/determine the minimum
(minor) diameter of the ends to be rounded.

2. Place the jack and the shaped blocks
in line with the minor diameter as shown in
the attached sketch using a sound 4"x4"
spacer timber cut square to the required
length to take up the space.

3. Apply a load carefully with the jack
only until the “minimum diameter equals
the maximum diameter,” or until the gland
will easily slip over the end. No more jacking
should be attempted or necessary - DO NOT
ATTEMPT TO PERMANENTLY ROUND
END.

4. When no mechanical joint restraint
device is used, carefully relax and remove
the jack and timbers from the pipe after joint
assembly.

5. When using a mechanical joint restraint
device not manufactured by AMERICAN,
contact the applicable manufacturer of the
restraint device regarding installation guidelines.

SHAPED BLOCK

Note: Field rounding operations should be
conducted without backfill on any part of
large-diameter pipes and prior to encasing
any part of pipe in concrete. If the inside of
the pipe cannot be accessed to remove jack-
ing materials, pipe ends can alternatively be
rounded using external clamping means.

AMERICAN Fastite® Joint Lubricant
Requirement by Size of Pipe

64" AMERICAN Fastite Joint pipe being
installed in a wastewater application.

Table No. 2-5
Kl Wit el
per Joint of Lubricant

4 .03 33

6 .045 22

8 .06 17

10 .07 14

12 .08 12

14 .09 11
16 1 9
18 12 8
20 14 7
24 A7 6
30 .30 3
36 .36 3
42 44 2
48 .50 2
54 .59 2
60 .66 1
64 71 1
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AMERICAN Fastite® Joint

Common Assembly Methods

In seeking ways to take even greater advantage of the cost-reducing features of the
Fastite Joint, utility contractors have developed other methods of assembling this joint
without special tools. The following methods are described for the information of the
user, who may elect to use them at his discretion, keeping in mind that these methods
may not be effective for all installations and under all field conditions.

Spade or Crowbar Method

This is applicable to the smaller sizes
of AMERICAN Fastite Joint Pipe, and con-
sists of centering the lubricated end of the
entering pipe in the gasket and then push-
ing against the bell face of the entering
pipe with a spade or crowbar driven into
the ground in front of the bell face. This
method requires the trench bottom to be
fairly firm soil. The method may not be ef-
fective in a rocky trench or with a trench
that is soft, muddy or sandy. A wooden
block between the bell face and the pry bar
may increase the leverage. Easier assembly
is effected if the pipe is suspended an inch
or so off the bottom of the trench.

Backhoe and Heavy Equipment
Methods

These methods are usually applicable
to the intermediate and larger sizes of
AMERICAN Fastite Joint Pipe where the
bar method might not be effective. It con-
sists of centering the end of the entering
pipe in the gasket as the pipe to be assem-
bled is suspended from the backhoe. Then
it can be pulled into the adjoining socket
with the pipe sling by moving the backhoe
arm toward the previously assembled pipe.
In other instances, the pipe may be assem-
bled by placing the backhoe or other earth
mover bucket or blade against the bell face
of the entering pipe and pushing it into the
socket. When pushing against the bell face,
care should be taken to avoid very small
contact areas and possible damage to the
pipe bells or spigots. Wood cushions be-
tween the backhoe bucket and the pipe are
particularly effective in preventing damage.

Spade or Crowbar Method

Backhoe and Heavy Equipment Methods
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AMERICAN Fastite® Conductive Joints
Fastite Conductive Gaskets

For cold climates where electrical
thawing of service connections is required,
metal contact strips are molded into the
Fastite gasket, providing a “built-in" con-
tact which will carry the necessary current
between the socket and the pipe end. Un-
der compression, the rubber gasket forces
the contact strips firmly against the metal
surfaces. This design assures an enclosed
and protected contact which remains ef-
fective against expansion, contraction or
future movement of the joint. Special prep-
aration of the pipe sockets and plain ends
is required when using conductive gaskets.
Instructions are outlined on each can of
AMERICAN Fastite Joint Lubricant. The
Fastite Joint Conductive Gasket is satisfac-
tory for transmission of electrical current up
to 600 amps.

Other types of joint bonding are used
to provide electrical conductivity across
joints for low voltage/current require-
ments, such as for corrosion monitoring or
cathodic protection.

In assembling Fastite pipe with con-
ductive gaskets, both plain end and socket
must be thoroughly cleaned and be free
of rust and from asphaltic or other coat-
ing material. A protective coating is applied
to the sockets and beveled ends of Fastite
Conductive Joint pipe prior to shipment to
prevent oxidation on the gasket seating
surfaces during transportation and stor-
age prior to assembly. Thorough cleaning
of the gasket seating surfaces in the socket
and on the plain end is required prior to as-
sembly to provide proper electrical contact
between the copper clips and the metallic
surfaces of the joint.

Assembly from this point is the same
as described previously for the Fastite Joint.

Note: Fastite Conductive Gas-
kets should not be used with Fastite
restrained plugs. Some sizes of Fas-
tite pipes may not be suitable for use
with Conductive Gaskets - contact
AMERICAN to check availability.

Fastite Conductive Gasket

2-15




) DUCTILE IRON PIPE

AMERICAN Mechanical Joint Pipe
For Water, Sewage or Other Liquids

The AMERICAN Mechanical Joint was
developed by the American Cast Iron Pipe
Company and first marketed in 1929. Since
that time, millions of feet of AMERICAN pipe
equipped with this joint have been installed to
give dependable service across the nation and
in many foreign countries. The joint is designed
with a stuffing box into which a rubber gasket
is compressed by a ductile iron gland drawn
up with low-alloy steel bolts. It affords liberal
deflection and allows expansion and contrac-
tion of the line without leakage. It is rated for a
water working pressure of up to 350 psi.

Originally designed to meet the rigid re-
quirements of the gas industry for a pressure-
tight joint, the AMERICAN Mechanical Joint
was instrumental in starting a nationwide trend
toward rubber-packed joints for water service
as well as gas service. Its design was widely ac-
cepted and it soon became the standardized
mechanical joint of the cast iron pipe industry.
The popularity of the AMERICAN Mechanical

Joint among utility officials, contractors and
engineers steadily increased until the major-
ity of cast iron piping furnished for gas, water,
sewage and other services was equipped with
this joint. However, push-on joint pipes, which
are less labor intensive and reliant with push-on
or mechanical joint fittings, currently make up
the vast majority of ductile iron pipelines being
installed for underground service. Mechanical
joint pipe is now used to a much lesser extent.

The AMERICAN Mechanical Joint meets
the requirements of ANSI/AWWA C110/
A21.10 and ANSI/AWWA C111/A21.11.

AMERICAN Ductile Iron Mechanical Joint
Pipe is centrifugally cast in nominal 18" or 20’
laying lengths, depending on size, under rigid
production and quality control procedures
in accordance with ANSI/AWWA Standards.
AMERICAN Mechanical Joint Ductile Iron Pipe
is available in 4"-12" sizes and in Special Thick-
ness Classes 53 and higher.
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The AMERICAN Mechanical Joint provides
easy installation under the most adverse condi-
tions. Plain rubber gaskets of SBR are normally
used for water and domestic sewage service.
Fabric tipped plain rubber gaskets are available,
as well as other special gaskets such as oil-re-
sistant rubber. Plain rubber gaskets or tipped
gaskets are used for air or liquid temperatures
up to 120°F. For applications involving tem-
peratures in excess of 120°F, or for other spe-

cial service applications, and for installations in
contaminated soils where permeation through
gaskets might be a concern, consult AMERI-
CAN for recommendations. See Table No. 2-6.

Standard joint accessories furnished with
mechanical joint pipe and fittings include duc-
tile iron glands, low-alloy steel tee head bolts
with hex nuts and plain rubber gaskets. The
cost of these accessories is normally included in
the price of the pipe or fittings.

Mechanical Joint Gaskets

Table No. 2-6
Maximum Service
Common Name* R Temperature**
or Trade Name* | Chemical Name p——abc " Air Common Uses
Plain Rubber Styrene Butadiene 150°F 125°F |Fresh Water, Salt Water,
Copolymer(SBR) Sanitary Sewage
Neoprene Polychloroprene(CR) 200°F 150°F |Fresh Water, Sewage
Fluoroelastomer FKM 212°F 300°F |Aromatic Hydrocarbons, Gasoline,
Fluorel Refined Petroleum Products, most
Viton®*** Chemicals and Solvents, High Temp.,
Air (Least permeable of all available
Fastite gasket rubbers)
Buna-N Acrylonitrile 150°F 125°F |Non-Aromatic Hydrocarbons,
Nitrile Butadiene(NBR) Petroleum Oil, Hydraulic Fluids,
Fuel Qil, Fats, Oil, Greaset
EPDM Ethylene Propylene 212°F 150°F | Water, Sewage, Ketones,
Diene Monomer Dilute Acids and Alkalies,
Vegetable Oil, Alcohols, Air

*AMERICAN reserves the right to furnish any Trade or Brand rubber for the chemical formulation specified.
**Temperature is in reference to conveyed fluid. Lubricating oil in air can adversely affect SBR and EPDM per-
formance. SBR, Nitrile and Neoprene are not recommended for hot air exposure in wastewater treatment

systems.

Gaskets shown for use in “Sanitary Sewage" service are also suitable for use with sewage gas.

Refer to Section 11 for temperature and service capabilities of pipe linings.

Refer other special requirements to AMERICAN for recommendation regarding suitable gasket material.
***Viton® is a registered trademark of DuPont Dow Elastomers.

Note that temperature ratings of MJ gaskets per Table No. 2-6 are in some cases lower than the ratings for similar material Fastite

gaskets (see Table No. 2-1, pg. 2-7). The designer may wish to consider the use of Fastite pipe and fittings in high-temperature

applications.

All MJ gaskets made from the materials in the above table are suitable for use with water containing normal concentrations of
chloramine. Where increased resistance to chloramine is desired, neoprene or fluoroelastomer materials should be considered.

1This gasket rubber is chemically resistant for the non-potable water uses shown, but NBR is not as resistant to

permeation in potable water applications as FKM.

2-17



"6 uoRoeg Ul UeAIB ale adid UoJ| 8[1oNp 10} SBSSe|O pue SIYBIOA  1BU SepiAoid OS[e YoIum || 1D YAMY UM 8oueploooe Ul eJe sebuel [ag adid uod| ejionp ey

'8—2 "ON ©|qe 883 "sielewelp }0q au} ueyy Jeble| ,8/| aJe SejoH yog *adid [eBnyLUBd UO 8|ge|eA. 10U 8Je SIUION [EOIUBYIBIN (81—t | xx
LLED VMY 99S S80UEIS|0} PUB UOITeULOUl [eUOIIPPE 104 L1 ED VMMY UL UMOUS JOU 8le s8zis v/, g pue g "Aluo uolyeullojul 1oy usnib
‘paysiuing aq Aew sebuey |8q JoMoI1U} aJe suoisusWIp pue NyOI4IAY AQ painioejnuew Jebuol ou aie adid JO S8zZIS & PUe 7/,Z ‘.
0c'e xx 00'¢ 00'¢ xx 0009 0009 xx 0S°.S /6°0S 007 08'0S 8y
56+ o 002 002 o 2L'eg 2L'eg x 29'09 197y 00y 0S¥ 94
08’k xx 00'¢ 00'¢ xx 0091 0091 xx Sler /v'8¢ 00y 0€'8¢ 9€
oS’k xx 00'¢ 18 L xx cL'6e cL'6e xx 88'9¢ JANAS) 007 00'ce 0g
ce L 9g' 9t 29t I 0S'+e Gl'Le 0S'+e 00°0¢ ¥6'G2 05'e 08'G2 ve
cLL G iz 0S| gt 0022 80'/2 0022 05'62 v.12 0s'e 09’2 02
SOk eg’ 8¢t ja rLL S.ve 82'92 S/ ve G2'ee 79'64 05'e 056k 8l
16 43 LeL 8¢ | 80} 0522 ¥6'22 0522 00'+2 S L1 05'e or'Lk 9L
68" Ak Sc'L LE L c0'} Gc'0c 69'0¢ Gc'0c G.'8L laaclt 0s'e 0e'GhH 7l
g8’ 67’ 00+ Gek 86' 88/t 908t AN S29l osek 052 ozek 4!
08 yAa 00+ 6Lt 86' 296k 18°GL 296k 00k 0T HE 0S¢ oLk o
Gl la 00+ 4N 86° /8¢St c9'el LECL SLLE SL'6 052 S0'6 3
M.L 0/’ 974 88" Q0L 76 ch L LEHL 0L+ 05’6 00, 0S¢ 06'9 9
o G9’ L7 Gl 00"+ 16" [4%6] 8€'6 90’6 05’2 06'v 0S¢ 08'v ¥
= 43 oy’ 9 ¥6° /8 69 69 29’ 619 90y 052 96’ o
m 124 VAS 9 QL 99" 059 059 G299 00°S 98'¢ 0S¢ Gl'¢c /G
o 144 yicH 29 G oG’ G2'9 G2'9 00'9 Sy 19 052 052 T«
= adid adid adld
- sBuini4 [eBnjuyuen sbunid [eBnyuyusy P sBuini4 [eBnjyuen pu3 uteid ul
[+] N A T r El d Y 8215
= S 7 M
a S8you| Ul suoisuswiqg
N | g NN /-C 'ON9|qeL
E|
N N
[
‘D
L ZZZZ7) ))

au| penop Aq
<610 umoys se paJade} aq
Aew spue) 8-,

le— T —>| e— [ N\—>
suoisuawiq piepuels LL°LCV/LLLD VAMMVY/ISNV
JUIOf Jesiueydayy uedwy

2-18



DUCTILE IRON PIPE

AMERICAN Mechanical Joint Accessories

14"-48" Glands may
be tapered as shown
by dotted line

l«—M—>|
0.19"> %

1§
%

)

Alloy Steel Tee Head Bolt

l\\ with Hex Nut
F
Keld A ) B Ki
Table No. 2-8
Bolts Weight in Pounds

Size ;

> Size Bolts One Set

in. Nj)(')ilste ' in. Total Gland Gaskett Accessories

4 4 3/4x 3'/2 3 6 42 10

6 6 3/4x 32 5 11 .59 17

8 6 3/ x 4 5 18 .75 24
10 8 34 x4 7 20 .92 28
12 8 3ax 4 7 30 1.09 39
14 10 34X 4'/2 9 35 1.23 46
16 12 34X 4/2 11 45 1.42 58
18 12 34X 4/ 11 55 1.56 68
20 14 34 x 4'/> 13 70 1.77 85
24 16 3/4x5 15 90 213 108
30* 20 1x6 41 180 416 225
36" 24 1x6 49 235 4.81 289
42 28 1/4x6'/2 99 300 5.77 405
48* 32 1/4x 6> 113 365 6.52 485
54 36 1/:x6'/2 127 360 7.30 494

AMERICAN no longer manufactures 2”, 2'/4” and 3” sizes of pipe; bolts required per joint for 2” and 2'/+" sizes were 25/s” x
21/2”, and for 3” size were 453" x 3”.
Bolts used with mechanical joint retainer glands may be required by the manufacturers of those devices to be longer than

shown above.

When required and when used with bell flanges “tapped for studs,” stud bolts in lieu of Tee Head bolts are normally ordered

of the same length of the Tee Head bolts they replace (See pages 2-24 and 2-25).

TGasket weights shown here are for standard SBR rubber; other available rubber types are shown on page 2-17.
*14"-48" mechanical joints are for fittings only.

**54” Mechanical Joints are used only with special mechanical joint sleeves. This size is not in AWWA C110.
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AMERICAN Mechanical Joint Pipe

Allowable Joint Deflection

Nominal Maximum Recommended Deflection
Size Laying X
n. Length Offset per Nominal Deflection Radius of Curve*
ft. Length in. Angle ft.

4 18 31 8°-18’ 124

6 20 30 7°-07’ 160

8 20 22 5°-21’ 220
10 20 22 5°-21’ 220
12 20 22 5°-271’ 220
12 ** ** 3535 =
16 *x ke 3°_35" x
18 ok *x 3°-00’ x
20 ** *x 3°-00’ ok
24 ok Hk o_n3! ke
30 ** ok 2°_D3’ o
36 - - 2005’ -
42 ok *x 2°_00’ ok
48 ok *x 2°_00’ ok

*Approximate radius of curve produced by a succession of nominal lengths of pipe fully deflected. A shorter radius can be

obtained using shorter pipes.

The joint should be assembled with the pipe in reasonably straight alignment. Joint deflection to the maximum shown
above may be made after assembly but before tightening bolts. Offset distances are based on 18-ft or 20-ft lengths.
**14”"-48" Mechanical Joints are provided on fittings and valves only.

Maximum Allowable

NN

‘ e AN
Y “\\\\‘\““‘

Table No. 2-10
. S
Size Separation
in. in.
24 1
30 14
36 1%/s
42 12
48 1%/4

Maximum Allowable Separation, “S”

is provided for information only and
should not be used to determine
precise joint deflection.

Radius of Curve =

R = Radius of Curve (ft.)

Y = Deflection Angle (degrees)
Nominal Laying Length

2 x Tangent (Y/2)
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AMERICAN Mechanical Joint Pipe
Assembly Instructions

The AMERICAN Mechanical Joint is the Standardized Mechanical Joint per AWWA
C111. Assembly of the Mechanical Joint is pictured and described below.

4

1. Thoroughly clean socket and plain
end of all rust or foreign material; slip the
gland over plain end with the lip extension
toward plain end, followed by the gasket
with thick section facing the gland. Gaskets
to be installed during very cold weather
should be warmed first.*

2. Lubricate socket, gasket and plain
end with soapy water or an approved pipe
lubricant meeting requirements of AWWA
C111.

3. Insert plain end into socket and
push gasket into position, making sure it is
evenly seated in socket.

4. Slide gland into position, insert
bolts and run nuts up finger-tight.

5. Tighten bolts to draw gland toward
the pipe flange evenly, maintaining ap-
proximately the same distance between
the gland and the face of the flange at
all points around the joint. This may be
achieved by partially tightening the bottom
bolt first; then the top bolt; next, the bolts
at either side; and, finally, the remaining
bolts. This process should be repeated un-

5 6

til all bolts are within the range of torques
shown. In larger sizes (30"-48"), as
many as 5 or more repetitions may
be required.

6. The completed joint.

It is recommended that the torque be
applied with torque-measuring wrenches.
The approximate torque can be applied by
a man trained to give an average pull on a
specific length regular ratchet wrench; for
58" bolt, length of wrench is 8"; for 34"
bolt, 10"; for 1" bolt, 14"; and for 114"
bolt, 16". Torque so applied should
be checked with torque-measuring
wrenches. *Gaskets not used imme-
diately should be stored in a cool lo-
cation, out of direct sunlight.

Table No. 2-11

. . . Range of

Pipe Sizet Bolt Diameter Torque

in. in.

Ft—Lbs

4-24 34 75-90
30-36 1 100-120
42-48 14 120-150

1 14”-48" Mechanical Joints are provided on fittings and valves only.
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AMERICAN Shouldered Joint*

AWWA C606
v /. 77 G -\ NN \N\ NN\ ol
> B <l~>
0.D --——-Cc—s ---ob.-—--—+4H-t—C--—-s --
V77 A X g
Fittings and Spools Centrifugally Cast Pipe
Table No. 2-13

Dimensions in Inches .
Size Mgowgplgng
in. O.D. A M'ian_ ng S Pressure*
18 19.50 1.188 .750 20.469 20.937 175
20 21.60 1.188 .750 22.344 22.875 175
24 25.80 1.188 .750 26.594 27.125 175
30 32.00 1.750 1.000 33.000 33.750 175
36 38.30 1.750 1.000 39.438 40.188 175
42 44.50 1.750 1.250 45.813 46.625 175
48 50.80 1.750 1.250 52.188 53.125 175
54 57.56 1.750 1.500 58.625 59.688 175
60 61.61 1.750 1.500 63.625 64.688 90
60 61.61 1.750 1.500 65.063 66.188 175
641 65.67 1.750 1.500 69.625 70.750 90

*AMERICAN Shouldered Joints are furnished on fittings and on statically cast pipe as shown left above. On centrifugally
cast pipe the Shouldered Joint is furnished with welded steel end ring fabricated as shown right above. Consult AMERICAN
regarding specific requirements.

Wall thickness will vary according to service requirements and with method of casting—centrifugal or static.

Shouldered Joints with other dimensions can be furnished under certain circumstances. Check AMERICAN for details.
Couplings for Shouldered Joints are not designed or manufactured by AMERICAN, but may be furnished on request. Check
AMERICAN for recommendations.

**Pressure rating established by coupling manufacturer.

166" couplings are used with 64” pipe.

Welded rings can be furnished on minimum pressure classes of ductile iron pipe. Maximum laying length is 19°6” and min—
mum laying length is 1’6" for all sizes.

Check AMERICAN if smaller sizes of shouldered end pipes are desired.
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AMERICAN Bolted Joints
Tee Head Bolts

Table No. 2-14
Mechanical Joint Me%heattggﬁzlrg?;gvith MJ Coupled Joint
TR e e sie o e
4 4 8/4:x3'/2 4 3/4:x3'/2 4 3/4x4
6 6 3/:x3'/2 6 3/ax4 6 3/ax4
8 6 3/:x4 6 8/sx41/> 6 3/sx41/>
10 8 3/4x4 8 3/4)(41/2 8 3/4)(41/2
12 8 5/ux4 8 5/4x47/> 8 5/4x4"/>
14 10 3/4x4 10 3/4x5 10 3/4x5
16 12 3/ux4/2 12 3/:x5 12 3/:x5
18 12 3/:x4'/, 12 3/4x5 12 3/4x5
20 14 3/ux41/2 14 3/4x5 14 3/4:x5'/2
24 16 5/:x5 16 3/4x5/2 16 3/4x5/2
30" 20 1 x6 - - 20 1 x7
36 24 1 x6 - - 24 1 x7
42* 28 1/4x6"/2 - - 28 11/ax7
48* 32 11/4x6'/2 - - 32 11/4X7

*14"-48" Mechanical Joints are furnished on fittings only.

% x 3
Yux 3%
x4
Ya x 4,
% x5
Y% x 5%
¥ x6

1Bolts and nuts of special sizes not routinely furnished by AMERICAN are also shown for information.

Boxing of Tee Head Boltst
Tee Head Bolts with Hex Nuts are boxed with the following number per box (per
each weight of bolt and nut shown in parentheses):

(.48)-375 Y, X 6%
(.80)-225 Y x 7
(.85)-200 Y, x 8
(91)-175 1x5
(.96)-175 1x6
(1.01)-150  1x7
(1.06)-150  1x7%

ttDouble nut stud, 4'/,” minimum thread one end, 2” on other end.
Approximate unit weights, in pounds, of nuts only are as follows: %/3"—.12; %/:"-.19; 1"-.42; 1'/s"-.80; 1'/2"-1.40.
Bolts for 4”"-48" MJ Joints are per AWWA C111.

1x9%
1% x6
1Y, x 8%

12 x 8%,
12 x10
12 x 11

)
)
)-100 117, x 13%
)
)
)

Boxed
per
order
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AMERICAN Tee Head Bolts, Studs and Nuts
Alloy Steel

: Mmumw@
R
1/8 in. radius

\«4

)
>—>

‘ \ --——-Dia -
< Jo>r ,,7Length,”7”‘>‘L3/16m max. Y |
% LI s
e x——
Tee Head Bolt Stud Bolt
Table No. 2-15
Tee Head Bolts and Stud Bolts Dimensions in Inches

Diameter | Length Tﬁféacgs A F H J R X Y+

in. in. Per Inch Max.
5/4 32 10 1.75 .750 1.250 .750 375 2.50 1.00
/4 4 10 1.75 .750 1.250 .750 .375 3.00 1.00
/s 4/, 10 1.75 .750 1.250 .750 .375 3.00 1.31
/s 5 10 1.75 .750 1.250 .750 .375 3.00 1.63
/s 5/, 10 1.75 .750 1.250 .750 .375 3.00 1.63
1 6 8 2.25 1.000 1.625 1.000 | .500 3.00 1.75
1 7 8 2.25 1.000 1.625 1.000 | .500 4.00 2.00
14 6 7 2.50 1.250 2.000 1.250 | .625 3.00 2.00
14 6'/2 7 2.50 1.250 2.000 1.250 | .625 3.50 2.00
14 7 7 2.50 1.250 2.000 1.250 | .625 4.00 2.00
174 8'/s 7 2.50 1.250 2.000 1.250 | .625 4.50 2.00

*The “Y” Dimension is only applicable for standard mechanical joints.

All threads are Coarse-Thread Series Class 2A, External and Class 2B, Internal, per ANSI B1.1.

Threads are the same for bolts and studs.

For tolerances see AWWA C111.

Stud bolts with one nut are furnished when specified in lieu of Tee Head bolts, with the required Stud Bolt length
normally equal to the length of the Tee Head bolt it replaces.

Nuts are furnished in accordance with ASTM A563, Standard Specification for Carbon and Alloy Steel Nuts.
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AMERICAN reserves the right to modify or change designs, materials,
specifications, or dimensions shown herein without prior notice.

This is a preprint of a section from the 19th Edition of the AMERICAN Pipe Manual.
References may be made in this section to other sections of this manual.
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AMERICAN Ductile Iron Pipe

Centrifugally Cast in Metal Molds or Sand-Lined Molds

For Water or Other Liquids.

What is AMERICAN Ductile Iron?

The ideal of cast iron with ductility,
long sought by metallurgists, was real-
ized with the introduction of ductile iron in
1948. Acclaimed to be one of the most sig-
nificant metallurgical developments in this
century, ductile iron has had an increasing
impact in many industries. Ductile iron has
ductility—as the name implies—and in ad-
dition, it has strength and impact resistance
far greater than that of gray iron; yet it
retains the proven corrosion resistance of
gray iron, thus making it an ideal piping
material.

American Cast Iron Pipe Company
pioneered in the development of ductile
iron pipe and produced experimental casts
of ductile pipe and fittings as early as 1948.
In 1949 Mr. C.K. Donoho, AMERICAN's
chief metallurgist, authored a paper on

Photomicrograph showing graphite
form in gray iron.

the amazing properties of this new metal.
Following this experimental work, the first
shipment of AMERICAN Ductile Iron pipe
was made in 1955. Production of ductile
iron pipe has grown steadily and it is now a
predominant piping material for conveying
water and other liquids.

Ductile iron is produced by treating
molten low-sulfur base iron with magne-
sium under closely controlled conditions.
The startling change in the metal is charac-
terized by the free graphite in ductile iron
being deposited in spheroidal or nodular
form instead of flake form as in gray iron.
With the free graphite in nodular form, the
continuity of the metal matrix is at a maxi-
mum, accounting for the formation of a far
stronger, tougher ductile material greatly
exceeding gray iron in strength, in ductility,
and in impact characteristics.

Photomicrograph showing graphite
form in ductile iron.

These properties are verified by tensile
samples taken from the wall of the pipe.

AMERICAN Ductile Iron-Grade 60-42-10
Minimum Physical Properties
AWWA C151

Tensile Strength.........c.cceeee. 60,000 psi
Yield Strength........c.oooeeiiis 42,000 psi
Elongation..........ccccoiiiiinn 10 percent

Fig. 3-1
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AMERICAN Ductile Iron
pipe provides...

High Impact Resistance

AMERICAN Ductile Iron pipe has the
high impact strength and toughness to
withstand shocks usually encountered in
transportation, handling and installation.
These characteristics also provide added
security against stresses induced by water
hammer, highway traffic and unexpected
adverse forces. Excellent impact resistance
is confirmed by tests made at regular in-
tervals in accordance with ANSI/AWWA
C151/A21.51 Standard.

Superior Strength

AMERICAN utilizes the ideal combi-
nation of chemical analysis and heat treat-
ment to produce a pipe with the most
desirable combination of high strength
and excellent ductility...a pipe that will
withstand high internal pressure and deep
cover...a pipe providing added reliability
and additional factors of safety for normal
and for unusual conditions such as ex-
pansive soils and earth movement due to
freezing and thawing.

After receiving the full force
of a 4,500 pound weight dropped from

Conservation of Energy and Lower
Pumping Costs

Head losses in piping are directly re-
lated to inside diameters, and energy con-
sumption and accompanying pumping
costs are directly related to head losses.
Therefore, the use of ductile iron piping
having inside diameters greater than nomi-
nal can result in significant energy savings
over the years. In addition to helping to
keep operating costs and utility rates rea-
sonable, this conservation of energy is also
helpful to the environment.

Assured, Proven Long Life

Historical records document the prov-
en service for centuries of gray cast iron
pipe. Extensive laboratory and field tests
conducted by many authorities under vari-
ous installation conditions prove the soil
corrosion resistance of ductile iron is at
least as good as, if not better than, that of
gray cast iron. The outstanding resistance
of ductile iron pipe to soil corrosion has
been verified by more than four decades of
service.

a height of 30 feet, this 30" AMERICAN Ductile
Iron pipe was severely deformed but did not fail.

Design of
AMERICAN Ductile Iron Pipe

The principal standards covering ductile iron pipe are ANSI/AWWA C150/A21.50 and ANSI/AWWA
C151/A21.51. These and other standards are referenced throughout this Section either by the full
ANSI/AWWA designation or by only the AWWA numbering, such as AWWA C150.

AMERICAN Ductile Iron pipe is
designed for combinations of internal
pressure, water hammer, earth load and
truck load. Thicknesses are determined
in accordance with ANSI/AWWA C150/
A21.50, employing design methods ap-
plicable to flexible pipe. Utilizing the
principal mechanical properties of high

tensile strength, ductility and impact re-
sistance, the design of ductile iron pipe is
conservative in all respects and embodies
high factors of safety. For qualification of
pipe these properties are confirmed dur-
ing production by frequent tensile and
impact tests of specimens from the wall
of pipe.

3-2
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Physical Properties

The ductile iron in AMERICAN pipe is
grade 60-42-10, an annealed grade with
the following specified minimum prop-
erties: tensile strength, 60,000 psi; yield
strength, 42,000 psi; elongation, 10 per-
cent.

A typical stress-strain curve obtained
on a tensile specimen from the wall of duc-
tile iron pipe shows that the pipe metal is
an elastic material; that is, its stress-strain
relation is linear over a substantial portion
of the ultimate strength range. The aver-
age modulus of elasticity is 24,000,000 psi,
the value used in the design equations. Be-
yond the yield point the metal continues to
exhibit substantial ductility before ultimate
failure.

The high tensile strength of ductile
iron allows the use of diameter-to-thick-
ness ratios in which the deflection of the
pipe, under trench loads, is of sufficient
magnitude that the principles of flexible
pipe design are applicable.

Design Steps

1. Pipe is designed for internal pres-
sure including working pressure and surge
pressure as follows:

Working pressure is the specified
design working pressure.

Surge pressure is 100 psi unless a
different surge pressure is specified by
the buyer or his engineer.

The design internal pressure in
psi is the safety factor 2.0 multiplied
by the sum of the working pressure
and the surge pressure (100 psi). The
metal design strength is the minimum
yield strength in tension of 42,000 psi.
2. Pipe is designed for external loads

including both earth load and truck load as
follows:
Earth load is based on the prism load
concept and normally conservative
weight of backfill soil of 120 Ib/cu.ft.

Truck load is based on an AASHTO
H-20 truck with 16,000-Ib wheel load and
1.5 impact factor considered at all depths
for all sizes of pipe.

The ring bending stress used in design
is 48,000 psi. The maximum pipe deflec-
tion used in the design of cement-lined
pipe is 3%.

The design values for the five types of
standard laying conditions in AWWA C150
and C151 (see Fig. 3-2, page 3-12) are as
follows:

Type 1:

E'=150 Bedding Angle = 30°

Type 2:

E'=300 Bedding Angle = 45°

Type 3:

E'= 400 Bedding Angle = 60°

Type 4:

E'=500 Bedding Angle = 90°

Type 5:

E'=700 Bedding Angle = 150°

3. The larger net thickness is selected
from the internal pressure design thickness
and the bending stress design thickness.
To this thickness is added a service allow-
ance of 0.08". The minimum thickness for
deflection is then calculated and compared
to that thickness. The larger of the two is
selected. A casting tolerance is then add-
ed, giving the total design thickness of the
pipe. Casting tolerances are listed in Table
No. 3-1.

4. The pressure class thickness is de-
termined by the selection of a standard
pressure class thickness from Table No. 3-8.
If the calculated thickness is between two
standard pressure class thicknesses, the
larger of the two is selected.

Later in this Section, tables show
thicknesses of ductile pipe for a number of
different pressures and depths of cover. For
conditions not covered in tables, all formu-
las and data for designing ductile iron pipe
are given in AWWA C150.
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Manufacture of AMERICAN Ductile Iron Pipe

AMERICAN Ductile Iron pipe is cast
centrifugally in nominal 20-foot laying
lengths by the deLavaud process.

After the careful proportioning of se-
lect high-quality raw materials, the melting
of iron for the manufacture of AMERICAN
Ductile Iron pipe takes place in one of the
world's largest iron melting facilities under
continually controlled conditions.

AMERICAN also owns and operates
one of the most impressive and modern
scrap recycling facilities in the world. This
facility ensures a dependable supply of
high-quality shredded ferrous scrap for the
production of high-quality piping products,
conserving valuable natural resources in
the process. This means, unlike many other
types of pipe materials, AMERICAN Ductile
Iron pipe is manufactured using predomi-
nantly recycled iron and steel, not virgin
materials.

The melting process utilizes a control
computer in the operation of the highly
sophisticated electronic and mechanical
components of the system. Rigid clean air
requirements are satisfied through modern
emission control equipment.

Molten iron flows from a Contiarc
furnace and/or cupola, and in the melt-
ing facility is collected in 60-ton capacity

ladles where it is desulfurized. From here
the iron is transferred into a 1300-ton
holder which provides a reservoir of iron
of uniform chemistry. The molten iron is
then transferred from the holder to coreless
electric induction furnaces where chemistry
and temperature are adjusted to the pre-
cise requirements of each production unit.
The iron is then ready for treatment with
magnesium, the most important step in the
production of ductile iron, requiring close
control of both the mechanics of the op-
eration and the final chemistry of the iron.
After treatment, each ladle is checked for
exact content of magnesium and other ele-
ments, and the metal is sent to the produc-
tion area for pouring.

The molten iron is introduced into a
horizontal rotating mold with the quantity
of the metal poured controlling the pipe
thickness. The centrifugal force generated
by rotation holds the metal against the
mold wall and forces lighter, non-metallic
impurities to the inside of the pipe to be
removed in the cleaning process. After the
iron has solidified, the casting machine is
stopped and the pipe is stripped from the
mold.

All AMERICAN Ductile Iron pipe is
annealed in modern heat treating ovens

View of modern plant where the large-diameter sizes of pipe are centrifugally cast in
nominal 20-foot lengths by the deLavaud process.

3-4




DUCTILE IRON PIPE @)

with precisely controlled time and tem-
perature cycles to produce optimum physi-
cal properties. The pipe is then moved to
processing stations where it is cleaned,
machined, hydrostatically tested, lined and
coated, and given final inspection.
AMERICAN Ductile Iron pipe in sizes
4" through 64" is manufactured in ac-
cordance with and meets or exceeds all
applicable requirements of AWWA C151
Standard for “Ductile Iron Pipe, Centrifu-
gally Cast, for Water or Other Liquids.”
The quality of AMERICAN's products and
conformance to appropriate specifica-
tions is assured by the British Standards
Institute's certification that AMERICAN's
quality system complies with the ISO 9001
Quality Management System Standard.

GENERAL REQUIREMENTS

AMERICAN Ductile Iron pipe, with
Fastite or mechanical joints, complies with
AWWA C151 and the joints meet require-
ments of AWWA C111. The outside diam-
eters of 4"7-48" are the same as for gray
iron pipe that was formerly manufactured
per AWWA C106 or C108, making ductile
iron pipe completely interchangeable with
gray iron pipe made to those standards
with respect to joining diameters, accesso-
ries and fittings.

The installation of ductile iron pipe is
covered in AWWA C600, including general

instructions for the assembly of push-on
and mechanical joint pipe. See Section 2 of
this Pipe Manual for detailed assembly in-
structions for Fastite and Mechanical Joint
pipe.

The nominal laying length of the pipe
is as shown in tables in this Section. A max-
imum of 20 percent of the total number of
pipes of each size specified in an order may
be furnished as much as 24" shorter than
the nominal laying length, and an addition-
al 10 percent may be furnished as much as
6" shorter than nominal laying length.

Dimensions

The plain end, the socket of the pipe,
and the accessories are gauged at suffi-
ciently frequent intervals to ensure that the
dimensions comply with the requirements
of AWWA C151.

Thickness
Minus thickness tolerances of pipe are
shown below:

Table No. 3-1
Size Minus Tolerance
in. in.
47-8” 0.05
10"-12” 0.06
14"-42” 0.07
48” 0.08
54"-64” 0.09

During production, each ladle of ductile iron is checked for exact content of magne-

sium and other elements with this computer-controlled optical emission spectrometer.
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An additional minus tolerance of 0.02" is
permitted along the barrel of the pipe for a dis-
tance not to exceed 12".

Weight

The weight tolerance of pipe is minus 6
percent for pipe 12" and smaller in diameter,
and minus 5 percent for pipe larger than 12" in
diameter.

COATINGS AND LININGS
Outside Coating

The outside coating for use under normal
conditions is an asphaltic coating approximate-
ly 1 mil thick as specified in AWWA C151. The
coating is applied to the outside of all pipe, un-
less otherwise specified. See Section 11.
Inside Lining

AMERICAN Ductile Iron pipe for water
service is normally furnished with standard ce-
ment lining on the inside as specified in AWWA
C104.

For other types of service, pipe can be
furnished uncoated inside or with cement lin-
ing, asphaltic lining or with other linings as may
be required to meet service conditions and as
agreed upon at time of purchase.

For more detailed information on coatings
and linings see Section 11.

TESTING

To ensure that the properties of the fin-
ished pipe meet or exceed the requirements of
AWWA C151 and those of AMERICAN's qual-
ity control program, continuous inspection and
testing are performed.
Spectral Analysis

Following magnesium treatment of the
molten metal, a sample is poured from each
ladle for spectral analysis. Within minutes, the
amount of magnesium and other elements in
the iron is determined. This early verification of
the metal composition is a vital factor in the
control of pipe quality.
Tensile Test

The physical characteristics of the pipe
are continually checked by tensile tests made
at a frequency of at least one such test during
each casting period of approximately 3 hours.
The tensile test specimens are cut from the pipe
wall, and are machined from the midsection for
testing. The acceptance values for test speci-
mens are as follows:

Each 30" and larger diameter AMERICAN Ductile Iron pipe is hydrostatically tested
to 75% of yield strength which results in higher test pressures than those required by
AWWA C151, varying to over 900 psi, depending on size and thickness of the pipe.

3-6
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Grade of Iron: 60-42-10

Minimum tensile strength................ 60,000 psi
Minimum yield strength................. 42,000 psi
Minimum elongation....................... 10 percent

Impact Test

Impact tests are made on at least one
sample machined from the pipe wall dur-
ing each operating hour to ensure the de-
sired toughness in the finished pipe. Notched
Charpy impact tests are performed in accor-
dance with ASTM E23, except that specimen
size is 0.500" by full thickness of the pipe wall.
The corrected acceptance value for this test is a
minimum of 7 ft-Ib for tests conducted at 70°F
+ 10°. Low-temperature impact tests are made
from at least 10% of the test pipe to ensure
compliance with a minimum corrected value of
3 ft-Ib for tests conducted at -40°F + 2°F.

Hydrostatic Test

As specified by AWWA C151, each pipe is
subjected to a hydrostatic test of not less than
500 psi with the pipe under the full test pres-
sure for at least 10 seconds. Suitable controls
and recording devices are provided so that the
test pressure and duration are positively con-
trolled. Any pipe that leaks or does not with-
stand the test pressure is rejected.

For even greater assurance of pipe quality,
each 30" and larger AMERICAN Ductile Iron
pipe is hydrostatically tested to 75% of yield

strength of the metal, based on the nominal
thickness of the pipe. As an example of the
higher test pressures this dictates, each length
of 30" diameter ductile iron pipe, Class 150
(the lightest class produced), 0.34" nominal
wall, is tested to 669 psi. See Table No. 3-2
for a listing of AMERICAN's hydrostatic tests
on 30" and larger pressure class pipe. Contact
AMERICAN if higher test pressures are desired.

Hardness Test

Hardness tests of pipe samples are rou-
tinely made to further ensure the quality of the
final product.

MARKING PIPE

The weight, class or nominal thickness,
and casting period are shown on each pipe.
AMERICAN's identifying mark, the year in
which the pipe is produced, and the letters
“DI" or "DUCTILE" are cast or stamped on
the pipe. When specified on the purchase or-
der, initials not exceeding four in number are
stamped on the pipe. All marks are on or near
the bell.

WEIGHING PIPE
Each pipe is weighed before the applica-
tion of any lining or coating other than the as-
phaltic coating. The weight is painted on the
outside of the bell end.

AMERICAN Ductile Iron Pipe
Hydrostatic Proof Test Pressures
30"-64" Pressure Classes

Table No. 3-2
Pressure Class
Size Outside 150 200 250 300 350
in Diameter Wall Test Wall Test Wall Test Wall Test Wall Test
N in. Thickness | Pressure | Thickness | Pressure |Thickness | Pressure | Thickness | Pressure | Thickness | Pressure
in. psi in. psi in. psi in. psi in. psi

30 32.00 | 0.34 669 0.38 748
36 38.30 | 0.38 625 0.42 691
42 4450 | 0.41 580 0.47 665
48 50.80 | 0.46 570 0.52 645
54 57.56 | 0.51 558 0.58 635
60 61.61 0.54 562 0.61 624
64 65.67 | 0.56 537 0.64 614

0.42 827 | 0.45 886 0.49 965
0.47 773 | 0.51 839 0.56 921
0.52 736 | 0.57 807 0.63 892
0.58 719 | 0.64 794 0.70 868
0.65 711 0.72 788 0.79 865
0.68 695 | 0.76 T 0.83 849
0.72 691 0.80 767 0.87 835

These pressures produce a 31,500 psi stress in the pipe wall (which is equal to 75% of the 42,000 psi minimum yield
strength for ductile iron pipe) based on outside diameter and total standard thickness. Test pressure =2 x T x 31,500 / O.D.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Fastite® Joint Pipe
ANSI/AWWA C151/A21.51

Standard Dimensions

0y,
I -

%

D LAYING LENGTH

A | |

Table No. 3-3
Dimensions in Inches
Size Nominal
in. Laying Length A D .

ft. Outside Diameter Depth of Socket Bell O.D.
4 20 4.80 3.31 6.40
6 20 6.90 3.38 8.60
8 20 9.05 3.75 10.96
10 20 11.10 3.75 138.12
12 20 13.20 3.75 156.22
14 20 156.30 5.23 17.61
16 20 17.40 5.23 19.74
18 20 19.50 5.50 22.16
20 20 21.60 5.50 24.28
24 20 25.80 5.50 28.50
30 20 32.00 6.50 34.95
36 20 38.30 6.50 41.37
42 20 44.50 7.50 48.27
48 20 50.80 8.00 54.71
54 20 57.56 8.50 61.65
60 20 61.61 8.75 65.80
64 20 65.67 9.00 70.04

*Dimensions subject to change at our option. Check AMERICAN if exact dimensions required.
For Fastite assembly instructions see Section 2.

The liberal allowable deflection in the Fastite Joint facilitates pipeline installation

with sweeping horizontal or vertical curves without the use of fittings.




DUCTILE IRON PIPE )

AMERICAN Ductile Iron Fastite® Joint Pipe

Allowable Joint Deflection

Table No. 3-4
Maximum Recommended Deflection

Size Nominal Laying

in. Length X ) v

ft. Offset per Nominal Length (in.) Deflection Angle
(degrees)

4 20 21 5°

6 20 21 5°

8 20 21 5°
10 20 21 5°
12 20 21 5°
14 20 21 5°
16 20 21 5°
18 20 21 5°
20 20 21 5°
24 20 21 5°
30 20 21 5°
36 20 17 4°
42 20 12 3°
48 20 12 3°
54 20 12 3°
60 20 12 3°
64 20 12 3°

For optimum assembly, the joints should be assembled with the pipe in reasonably straight alignment. After joint
assembly, the pipe may be deflected up to the maximum shown above. Offset distances are based on nominal lengths
shown.

See Section 2 Table 2-4 for maximum allowable internal separation of 24” and larger Fastite joints.

Special Fastite Deflection Bells
Special Fastite bells are available
which allow greater maximum joint
deflection as follows:

Table No. 3-5
_ X Y
Size Offset per Deflection
in. Length Angle
In.
36 21 5°
42 21 5°
48 17 4°
54 17 4°
60 17 4°
64 17 4°

Offset distances are for 36"-64" Special Deflection Bells based
on 20-foot lengths.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Pipe*

ANSI/AWWA C151/A21.51
Standard Dimensions

o)

QRN W 222

LAYING LENGTH

Kold 1A B K, \
Table No. 3-6
Nominal Dimensions in Inches Bolts
Size Laying
in. Length No. Size
i A B J Ky Ko Lt M Jont | i
4 20 4.80 2.5 7.50 9.06 9.12 91 .75 4 Y X 3%
6 20 6.90 2.5 9.50 11.06 11.12 .94 .88 6 Y X 3%
8 20 9.05 2.5 11.75 13.31 13.37 .98 1.00 6 Y X4
10 20 11.10 2.5 14.00 15.62 15.62 .98 1.00 8 Y X4
12 20 13.20 2.5 16.25 17.88 17.88 .98 1.00 8 Y X4

*Mechanical Joint Pipe is available in Special Thickness Class 53 only.

**These dimensions for pipe only. Refer to Table No. 5-1 for fitting joint dimensions.

1The bell flanges may be furnished thicker than specified under “L” above as provided in AWWA C111.

Bolt holes are 1/8” larger than bolt diameters.

For Mechanical Joint assembly instructions and for additional dimensions see Section 2.

See Section 12 when retainer glands are being considered in lieu of regular glands.

When bell flanges tapped for studs are required, alloy steel stud bolts with the required stud length equal to the length of
the Tee head bolt it replaces should normally be specified.

Boltless Fastite, Fast-Grip, Flex-Ring, and Lok-Ring push—on joint pipe and fittings are normally less labor—intensive and
labor-reliant than mechanical joints pictured and are often preferred for many applications. See appropriate sections of the
Pipe Manual for more information with regard to these joint configurations.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Pipe

Allowable Joint Deflection

)

Table No. 3-7
Maximum Recommended Deflection
Size Nominal Laying
in. Length X _ v
ft. Offset per Nominal Length (in.) Deflection Angle (degrees)
4 18 31 8°-18’
6 20 30 7°-07’
8 20 22 5°-21’
10 20 22 5°-21’
12 20 22 5°-21’

The joint should be assembled with the pipe in reasonably straight alignment. Joint deflection to the maximum shown
above may be made after assembly but before tightening bolts. Offset distances are based on nominal 18- or 20-foot
lengths as shown.
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@) DUCTILE IRON PIPE

AMERICAN Ductile Iron Pipe
ANSI/AWWA C150/A21.50

and
ANSI/AWWA C151/A21.51
Standard Laying Conditions

Laying Condition Description

Flat-bottom trench.t Loose backfill.

Flat-bottom trench.t Backfill lightly
consolidated to centerline of pipe.

Pipe bedded in 4" minimum loose
soil. 11 Backfill lightly consolidated to
top of pipe.

Pipe bedded in sand, gravel or
crushed stone to depth of 1/8 pipe
diameter, 4" minimum. Backfill com-
pacted to top of pipe. (Approximately
80% Standard Proctor, AASHTO T-99.)

Pipe bedded to its centerline in
compacted granular§ material, 4"
minimum under pipe. Compacted
granular or select materialtt to top of
pipe. (Approximately 90% Standard
Proctor, AASHTO T-99.)

*For 14" and larger pipe, consideration should be given to the use of laying conditions other than Type 1.

1 “Flat-bottom" is defined as undisturbed earth.

11 “Loose soil” or “select material” is defined as native soil excavated from the trench, free of rocks, foreign material
and frozen earth.

§ Granular materials are defined per the AASHTO Soil Classification System (ASTM D3282) or the Unified Soil Classification
System (ASTM D2487), with the exception that gravel bedding/backfill adjacent to the pipe is limited to 2" maximum particle
size per ANSI/AWWA C600.

Fig. 3-2
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DUCTILE IRON PIPE /

AMERICAN Ductile Iron Pipe
ANSI/AWWA C150/A21.50
and
ANSI/AWWA C151/A21.51
Standard Pressure Classes - Wall Thickness and Nominal Wall Thickness

Table No. 3-8
Pressure Class
size Drarmater 150 200 | 250 | 300 350
in- Nominal Thickness in Inches

4 4.80 - - - - 0.25

6 6.90 - - - - 0.25

8 9.05 - - - - 0.25
10 11.10 - - - - 0.26
12 13.20 - - - - 0.28
14 15.30 - - 0.28 0.30 0.31
16 17.40 - - 0.30 0.32 0.34
18 19.50 - - 0.31 0.34 0.36
20 21.60 - - 0.33 0.36 0.38
24 25.80 - 0.33 0.37 0.40 0.43
30 32.00 0.34 0.38 0.42 0.45 0.49
36 38.30 0.38 0.42 0.47 0.51 0.56
42 44.50 0.41 0.47 0.52 0.57 0.63
48 50.80 0.46 0.52 0.58 0.64 0.70
54 57.56 0.51 0.58 0.65 0.72 0.79
60 61.61 0.54 0.61 0.68 0.76 0.83
64 65.67 0.56 0.64 0.72 0.80 0.87

Pressure classes are defined as the rated water working pressure of the pipe in psi. The thicknesses shown are adequate for
the rated water working pressure plus a surge allowance of 100 psi. Calculations result in net thicknesses and
are based on a minimum yield strength in tension of 42,000 psi and 2.0 safety factor times the sum of working pressure
and 100 psi surge allowance.

Thickness can be calculated for rated water working pressure and surges other than the above by use of equation 1 in
ANSI/AWWA C150/A21.50.

AMERICAN Ductile Iron pipe is available for water working pressures greater than 350 psi. Check AMERICAN for details.

These are standard pressure classes as given in AWWA C150 and C151. AMERICAN can furnish any thickness in
between these standard thicknesses if deemed economical for major projects.

AMERICAN Ductile Iron pipe is also available with thicknesses greater than Pressure Class 350. For special applications,
contact AMERICAN.




) DUCTILE IRON PIPE

AMERICAN Ductile Iron
Fastite® Joint Pipe
ANSI/AWWA C151/A21.51
Weights for Pressure Classes

Table No. 3-9
Weight in Pounds
iz Pressur Wall Fastite Joint

Sin.e glsassus ¢ Thl(:iI:]rjeSS pFTgiranr?é Per Foot | Per 20’ Nominal

inc. Bell Length

4 350 0.25 10.9 11.3 226

6 350 0.25 16.0 16.7 335

8 350 0.25 21.1 221 445

10 350 0.26 27.1 28.5 575

12 350 0.28 34.8 36.4 730

14 250 0.28 40.4 42.4 855

300 0.30 43.3 45.3 915

350 0.31 44.7 46.7 940

16 250 0.30 49.3 51.5 1035

300 0.32 52.5 54.8 1100

350 0.34 55.8 58.0 1165

18 250 0.31 57.2 60.8 1220

300 0.34 62.6 66.2 1325

350 0.36 66.2 69.8 1400

20 250 0.33 67.5 715 1430

300 0.36 73.5 77.5 1555

350 0.38 77.5 81.5 1635

24 200 0.33 80.8 85.6 1715

250 0.37 90.5 95.3 1910

300 0.40 97.7 102.5 2055

350 0.43 104.9 109.7 2200

30 150 0.34 103.5 111.7 2240

200 0.38 115.5 123.7 2480

250 0.42 127.5 135.7 2720

300 0.45 136.5 144.7 2900

350 0.49 148.4 156.6 3140

36 150 0.38 138.5 149.2 2990

200 0.42 152.9 163.6 3280

250 0.47 170.9 181.6 3640

300 0.51 185.3 196.0 3930

350 0.56 203.2 213.9 4285

42 150 0.41 173.8 189.6 3790

200 0.47 198.9 214.7 4295

250 0.52 219.9 235.6 4710

300 0.57 240.7 256.5 5130

350 0.63 265.7 281.4 5630

48 150 0.46 222.6 2421 4840

200 0.52 251.3 270.8 5415

250 0.58 280.0 299.5 5990

300 0.64 308.6 328.1 6560

350 0.70 337.1 356.6 7130

Weights for all sizes are for 20-ft nominal lengths.
Dimensions, lengths, weights, etc., are subject to change at our option.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron

Fastite Joint Pipe
ANSI/AWWA C151/A21.51
Weights for Pressure Classes

Table No. 3-9—Continued

Weight in Pounds

i Wall Fastite Joint

Si:1z.e Plglsassusre Th|cil:lr.1655 ;:I{anr?é Per Foot Per 20°
inc. Bell Nominal Length

54 150 0.51 279.7 305.5 6110
200 0.58 317.7 343.5 6870
250 0.65 355.6 381.4 7605
300 0.72 393.4 419.2 8360
350 0.79 431.1 456.9 9110
60 150 0.54 317.0 345.5 6910
200 0.61 357.7 386.2 7725
250 0.68 398.3 426.8 8535
300 0.76 444.6 473.0 9460
350 0.83 485.0 513.4 10270
64 150 0.56 350.5 384.4 7685
200 0.64 400.1 433.9 8680
250 0.72 449.6 483.4 9670
300 0.80 498.9 532.7 10655
350 0.87 542.0 575.8 11515

60" AMERICAN Fastite® Joint Ductile Iron pipe being installed as a water transmis-
sion main.




) DUCTILE IRON PIPE

AMERICAN Ductile Iron Pipe
ANSI/AWWA C151/A21.51
Pressure Ratings and Depths of Cover
Minimum Pressure Classes

In Table No. 3-10 on the following page
the relationships of Minimum Pressure Classes,
rated working pressure and maximum depths
of cover are tabulated. Following in Table No.
3-11 this same information is tabulated for all
Pressure Classes. Information in these tables is
based on the same conservative design prin-
ciples as is the information shown in Table
No. 14 of AWWA C150 and Table No. 51.3
of AWWA C151. The information included and
the intended use of these tables are as follows:

Table No. 3-10—Working Pressure/
Maximum Depths of Cover for Minimum
Pressure Classes

In Table No. 3-10 are tabulated the corre-
sponding nominal wall thickness, maximum rated
working pressure, and maximum depth of cover
for the five types of laying conditions, all for Mini-
mum Pressure Classes of ductile iron pipe.

The information in this table is taken from
Table No. 3-11 and is offered as a convenience
for those wanting to quickly check the capabili-
ties of Minimum Pressure Classes of ductile iron
pipe under a given set of conditions. For the
majority of internal pressure and external load-
ing conditions, Minimum Pressure Classes are
more than adequate and possess substantial
true safety factors.

Table No. 3-11—Working Pressure/
Maximum Depths of Cover

In Table No. 3-11 are listed the standard
Pressure Classes and for each class are tabu-

lated the corresponding nominal wall thick-
ness, maximum rated working pressure, and
maximum depths of cover for the five types of
laying conditions.

For any specified standard Pressure Class
the nominal wall thickness, the maximum rated
working pressure, and the maximum depth of
cover for each standard laying condition can be
determined.

For any water working pressure of 150,
200, 250, 300 or 350 psi, the corresponding
standard Pressure Class and nominal wall thick-
ness can be determined. (Note: Although not
listed in the following table, ductile iron pipe
for working pressures higher than 350 psi is
available. Consult AMERICAN regarding spe-
cific conditions involved.)

For any required depth of cover from 2.5
up to the maximums shown in this table the
Pressure Class and the corresponding nominal
wall thickness can be determined for laying
conditions Type 1 through Type 5.

For other conditions not covered in these ta-
bles see AWWA C150 or consult AMERICAN
for design of pipe thickness. Special thickness
classes shown in Table No. 3-12 may be ap-
propriate in such cases.
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DUCTILE IRON PIPE /

AMERICAN Ductile Iron Pipe
for Water or Other Liquids
ANSI/AWWA C151/A21.51
WORKING PRESSURES AND MAXIMUM DEPTHS OF COVER
for Minimum Pressure Classes of Ductile Iron Pipe
4" thru 64"

.@

Table No. 3-10
Working Maxi LAYING CONDITIONS

Size Pressure | Thickness | pressure T aximum Depth of Cover in Feettt

in. Class in. psi

Type 1 Type 2 Type 3 Type 4 Type 5

4 350 0.25 350 53.0 61.0 69.0 85.0 100.0%

6 350 0.25 350 26.0 31.0 37.0 47.0 65.0

8 350 0.25 350 16.0 20.0 25.0 34.0 50.0
10 350 0.26 350 11.0" 15.0 19.0 28.0 45.0
12 350 0.28 350 10.0™* 15.0 19.0 28.0 44.0
14 250 0.28 250 * 11.07 15.0 23.0 36.0
16 250 0.30 250 * 11.0* 15.0 24.0 34.0
18 250 0.31 250 * 10.0* 14.0 22.0 31.0
20 250 0.33 250 * 10.0 14.0 22.0 30.0
24 200 0.33 200 * 8.0 12.0 17.0 25.0
30 150 0.34 150 * . 9.0 14.0 22.0
36 150 0.38 150 * - 9.0 14.0 21.0
42 150 0.41 150 * - 9.0 13.0 20.0
48 150 0.46 150 * - 9.0 13.0 20.0
54 150 0.51 150 * - 9.0 13.0 20.0
60 150 0.54 150 * 5.0* 9.0 13.0 20.0
64 150 0.56 150 * 5.0* 9.0 13.0 20.0

These pipes are adequate for the rated working pressure plus a surge allowance of 100 psi. Ductile iron pipe for
working pressures higher than 350 psi is available. Figures include 2.0 safety factor times the sum of working
pressure and 100 psi surge allowance.

T1An allowance for single H-20 truck with 1.5 impact factor is included for all sizes and all depths of cover.

FCalculated maximum depth of cover exceeds 100’

*Laying condition Type 1 is limited to 12” and smaller pipe. For 14” and larger pipe, laying condition Type 1 should
not be used.

**Minimum allowable depth of cover is 3'.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Pipe

for Water or Other Liquids
ANSI/AWWA C151/A21.51
WORKING PRESSURES AND MAXIMUM DEPTHS OF COVER
for Pressure Classes

.@

Table No. 3-11
| Pt [ Nomina i DS SONRTONS
n- ps! n Type 1 Type 2 Type 3 Type 4 Type 5
4 350 0.25 53 61 69 85 100*
6 350 0.25 23 31 37 47 65
8 350 0.25 16 20 25 34 50
10 350 0.26 11 15 19 28 45
12 350 0.28 10 15 19 28 44
14 250 0.28 Tt 11 15 23 36
300 0.30 ins 13 17 26 42
350 0.31 Tt 14 19 27 44
16 250 0.31 Tt 11 15 24 34
300 0.32 Tt 13 17 26 39
350 0.34 Tt 15 20 28 44
18 250 0.31 ins 10 14 22 31
300 0.34 Tt 13 17 26 36
350 0.36 Tt 15 19 28 41
20 250 0.33 Tt 10 14 22 30
300 0.36 Tt 13 17 26 35
350 0.38 it 15 19 28 38
24 200 0.33 Tt 8 12 17 25
250 0.37 Tt iR 15 20 29
300 0.40 Tt 13 17 24 32
350 0.43 Tt 15 19 28 37

See notes at end of table.
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DUCTILE IRON PIPE )

AMERICAN Ductile Iron Pipe

for Water or Other Liquids
ANSI/AWWA C151/A21.51
WORKING PRESSURES AND MAXIMUM DEPTHS OF COVER
for Pressure Classes

Table No. 3-11—Continued

Size Pnésllggsr‘.e-r Tui%rl?:gs MaximLtfr‘rr llrl\)lgpﬁ%’}l I%I;I)—\llce)l"\llg Feeﬁ
n ps! n Type 1 Type 2 Type 3 Type 4 Type 5
30 150 0.34 Tt - 9 14 22
200 0.38 Tt 8* 12 16 24
250 0.42 Tt 11 15 19 27
300 0.45 Tt 12 16 21 29
350 0.49 Tt 15 19 25 33
36 150 0.38 Tt - 9 14 21
200 0.42 Tt 8* 12 15 23
250 0.47 Tt 10 14 18 25
300 0.51 Tt 12 16 20 28
350 0.56 Tt 15 19 24 32
42 150 0.41 Tt - 9 13 20
200 0.47 Tt 8 12 15 22
250 0.52 Tt 10 14 17 25
300 0.57 Tt 12 16 20 27
350 0.63 Tt 15 19 23 32
48 150 0.46 Tt - 9 13 20
200 0.52 Tt 8 11 15 22
250 0.58 Tt 10 13 17 24
300 0.64 Tt 12 15 19 27
350 0.70 Tt 15 18 22 30
54 150 0.51 Tt - 9 13 20
200 0.58 Tt 8 11 14 22
250 0.65 Tt 10 13 16 24
300 0.72 Tt 13 15 19 27
350 0.79 Tt 15 18 22 30
60 150 0.54 Tt 5 9 13 20
200 0.61 Tt 8 11 14 22
250 0.68 Tt 10 13 16 24
300 0.76 Tt 13 15 19 26
350 0.83 Tt 15 18 22 30
64 150 0.56 Tt 2% 9 13 20
200 0.64 Tt 8 11 14 21
250 0.72 Tt 10 13 16 24
300 0.80 Tt 12 15 19 26
350 0.87 T1 15 17 21 29

*Calculated maximum depth of cover exceeds 100’.
tThese pipes are adequate for the rated working pressure indicated for each nominal size plus a surge allowance of
100 psi. Calculations are based on a 2.0 safety factor times the sum of working pressure and 100 psi surge allowance.
Ductile iron pipe for working pressures higher than 350 psi is available.
FAn allowance for a single H-20 truck with 1.5 impact factor is included for all sizes and all depths of cover.
ttLaying condition Type 1 is limited to 12” and smaller pipe. For 14” and larger pipe, laying condition Type 1 should
not be used.
**Minimum allowable depth of cover is 3'.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Pipe
ANSI/AWWA C150/A21.50
and
ANSI/AWWA C151/A21.51
Nominal Wall Thicknesses for Special Thickness Classes

Table No. 3-12

) Outside SPECIAL THICKNESS CLASSES —Wall Thickness in Inches*
Size Diameter

n n 50 51 52 53 54 55 56

4 4.80 - .26 .29 .32 .35 .38 A1

6 6.90 .25 .28 .31 .34 .37 .40 43

8 9.05 27 .30 .33 .36 .39 42 45
10 11.10 .29 .32 .35 .38 A1 44 A7
12 13.20 .31 .34 .37 .40 43 .46 .49
14 15.30 .33 .36 .39 42 45 .48 .51
16 17.40 .34 .37 .40 43 .46 49 .52
18 19.50 .35 .38 A1 44 A7 .50 .53
20 21.60 .36 .39 42 45 48 .51 .54
24 25.80 .38 41 .44 AT .50 .53 .56
30 32.00 .39 43 AT .51 .55 .59 .63
36 38.30 43 48 .53 .58 .63 .68 .73
42 44,50 A7 .53 .59 .65 71 g7 .83
48 50.80 .51 .58 .65 72 .79 .86 .93
54 57.56 .57 .65 .73 .81 .89 .97 1.05

*These are Special Thickness Classes as shown in AWWA C150 and C151. They were previously designated stan—
dard thickness classes. AMERICAN can furnish any thickness in between these Special Thicknesses if deemed economi—
cal for major projects.

Special classes are most appropriately used for some threaded, grooved, or ball and socket pipes or for
extraordinary design conditions, and they are generally less available than standard pressure class pipe.

For pressure rating and maximum depth of cover capabilities of Special Thickness Classes, check AMERICAN.
These capabilities can be estimated by comparing metal thickness and capabilities of those of Pressure Classes in Table
No. 3-11, or may be calculated by using the design formulas shown in AWWA C150.
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DUCTILE IRON PIPE )

AMERICAN Ductile Iron Fastite® Joint and Mechanical Joint Pipe
ANSI/AWWA C151/A21.51

Wall Thickness and Weights for Special Thickness Classes

Table No. 3-13
Weight in Pounds
Size Thickness Wall Fastite Joint Mechanical Joint*
in. Class Thlcilr(1r.1esS ;:{anr?é Per Foot Per 20’ Per Foot Per
inc. Bell Nominal** Length inc. Bell Nominal** Length
4 51 .26 11.3 11.7 234 - -
52 .29 12.6 12.9 259 - -
53 .32 13.8 14.1 283 14.5 290
54 .35 15.0 15.3 307 - -
55 .38 16.1 16.5 331 - -
56 41 17.3 17.6 354 - -
6 50 .25 16.0 16.5 335 - -
51 .28 17.8 18.4 370 - -
52 .31 19.6 20.2 405 - -
53 .34 21.4 22.0 445 22.3 450
54 .37 23.2 23.8 480 - -
55 .40 25.0 25.5 515 - -
56 .43 26.7 27.3 550 - -
8 50 27 22.8 23.7 475 - -
51 .30 25.2 26.1 525 - -
52 .38 27.7 28.6 575 - -
53 .36 30.1 31.0 625 31.3 630
54 .39 32.5 33.4 670 - -
55 42 34.8 35.8 720 - -
56 .45 37.2 38.1 765 - -
10 50 .29 30.1 314 635 - -
51 .32 33.2 34.5 695 - -
52 .35 36.2 37.5 755 - -
53 .38 39.2 40.5 815 40.7 820
54 41 421 43.5 875 - -
55 44 45.1 46.5 935 - -
56 47 48.0 49.3 995 - -
12 50 .31 38.4 40.0 800 - -
51 .34 42.0 43.6 875 - -
52 .37 45.6 47.2 950 - -
53 .40 49.2 50.8 1020 51.1 1030
54 43 52.8 54.3 1090 - -
55 .46 56.3 57.9 1160 - -
56 .49 59.9 61.4 1235 - -
14 50 .33 47.5 49.5 990 - -
51 .36 51.7 53.7 1075 - -
52 .39 55.9 57.9 1160 - -
53 42 60.1 62.1 1245 - -
54 .45 64.2 66.2 1325 - -
55 .48 68.4 70.4 1410 - -
56 .51 72.5 74.5 1495 - -
16 50 .34 55.8 58.0 1160 - -
51 .37 60.6 62.8 1260 - -
52 .40 65.4 67.6 1355 - -
53 43 70.1 72.3 1450 - -
54 .46 74.9 77 1545 - -
55 49 79.7 81.9 1640 - -
56 .52 84.4 86.6 1735 - -
18 50 .35 64.4 68.0 1365 - -
51 .38 69.8 73.4 1470 - -
52 41 75.2 78.8 1580 - -
53 44 80.6 84.2 1690 - -
54 47 86.0 89.6 1795 - -
55 .50 91.3 95.0 1905 - -
56 .53 96.7 100.3 2010 - -

* Mechanical Joint Pipe is available in 4’-12” diameters and Special Thickness Class 53 only.
** 4" mechanical joint pipes are furnished in 18-ft nominal lengths — weights for all other joints and sizes are for

20-ft nominal lengths.
Note: 60" and 64” sizes are not available in Special Classes.
Note: Dimensions, lengths, weights, etc., are subject to change at our option.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Fastite® Joint and Mechanical Joint Pipe
ANSI/AWWA C151/A21.51
Wall Thickness and Weights for Special Thickness Classes

Table No. 3-13—Continued

Weight in Pounds
Size Thickness Wall Fastite Joint Mechanical Joint*
in. Class Th|cilr<1r'1ess ,E]i{nF,‘E’,?:, Per Foot Per 20° Per Foot Per
inc. Bell Nominal** Length inc. Bell Nominal** Length
20 50 .36 73.5 77.5 1655 . .
51 .39 79.5 83.5 1675 - -
52 42 85.5 89.5 1795 . .
53 .45 91.5 95.5 1915 - -
54 .48 97.5 101.5 2035 . .
55 .51 103.4 107.5 2155 - -
56 .54 109.3 113.3 2270 . -
24 50 .38 92.9 97.7 1960 - -
51 41 100.1 104.9 2100 . .
52 44 107.3 1121 2245 - -
53 A7 114.4 119.2 2390 . .
54 .50 121.6 126.4 2535 - -
55 .53 128.8 133.5 2675 . .
56 .56 135.9 140.7 2820 - -
30 50 .39 118.5 126.7 2540 . .
51 43 130.5 138.7 2780 - -
52 A7 142.5 150.7 3020 . .
53 .51 154.4 162.6 3260 - -
54 .55 166.3 174.5 3495 . .
55 .59 178.2 186.4 3735 - -
56 .63 190.0 198.2 3970 - -
36 50 43 156.5 167.0 3345 - -
51 .48 174.5 185.0 3705 . .
52 .53 192.4 202.9 4065 - -
53 .58 210.3 220.8 4425 . .
54 .63 228.1 238.6 4780 - -
55 .68 245.9 256.4 5140 . .
56 .73 263.7 274.2 5495 - -
42 50 A7 198.9 214.7 4295 . .
51 .53 224.0 239.8 4795 - -
52 .59 2491 264.9 5295 . .
53 .65 274.0 289.8 5795 - -
54 71 298.9 314.7 6295 . .
55 a7 323.7 339.5 6790 - -
56 .83 348.4 364.2 7285 - -
48 50 .51 246.6 266.1 5320 - -
51 .58 280.0 299.5 5990 . .
52 .65 313.4 332.9 6655 - -
53 72 346.6 366.1 7320 . .
54 .79 379.8 399.3 7985 - -
55 .86 412.9 432.4 8645 . .
56 .93 445.9 465.4 9305 - -
54 50 .57 312.3 338.1 6760 . .
51 .65 355.6 381.4 7625 - -
52 .73 398.8 424.6 8490 . .
53 .81 441.9 467.7 9355 - -
54 .89 484.9 510.7 10215 . .
55 97 527.7 553.5 11070 - -
56 1.05 570.4 596.2 11925 - -

* Mechanical Joint Pipe is available in 4"-12” diameters and Special Thickness Class 53 only.

**4” mechanical joint pipes are furnished in 18-ft nominal lengths — weights for all other joints and sizes are for
20-ft nominal lengths.

Note: 60” and 64” sizes are not available in Special Classes.

Note: Dimensions, lengths, weights, etc., are subject to change at our option.
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Ductile Iron Pipe for Gravity Flow Service

Due to its high strength and stiffness
with the resulting ability to support heavy
earth and other type external loads, ductile
iron pipe has found wide acceptance in
gravity flow service such as sewer lines, out-
falls and culvert pipe.

The problems of infiltration, root intru-
sion, and leakage are eliminated in sewer
service with the use of the Fastite joint. The
resistance of ductile iron to impact, the con-
venient pipe lengths, and the ease of assem-
bly represent additional advantages of using
ductile iron pipe in sewer service. In addi-
tion, ductile iron pipe has an inside diameter
greater than nominal pipe size which results
in greater flow capacity with potential cost
savings. Ductile iron pipe is available for
normal domestic sewage service with ce-
ment lining. Other linings are available for
sewer and special services. See Section 11.

Ductile Iron Culvert Pipe
ASTM A716

ASTM A716 is the standard for Ductile
Iron Culvert Pipe covering sizes 14" through
64" manufactured per ANSI/AWWA C151/
A21.51. AMERICAN Ductile Iron Culvert
Pipe is furnished with Fastite or other suit-
able joints and is coated inside and outside
with an asphaltic coating approximately 1
mil thick; or may be cement lined.

Minimum pressure classes are shown
in this standard for sizes 14" through 64"
for the range of cover from 2 to 41 feet,
depending on size, based on Type 5 trench
condition. This is the same Type 5 laying
condition shown in current AWWA Stan-

dards C150 and C151. See Fig. 3-2. Pipe
thickness for other conditions can be calcu-
lated by using formulas and design criteria
in AWWA C150, except with modifications
as specified in A716.

Ductile Iron Gravity Sewer Pipe
ASTM A746

ASTM A746 is the standard for Ductile
Iron Gravity Sewer Pipe in sizes 4" through
64" with Fastite Joints.

The design of AMERICAN Ductile Iron
Gravity Sewer Pipe in this standard is based
on the same formulas and design criteria
as pipe designed per ANSI/AWWA C150/
A21.50, except that pipe with a flexible lin-
ing is designed with maximum allowable
deflection of 5% of the outside diameter of
the pipe instead of 3%. In the A746 Stan-
dard are thickness tables for Cement-lined
pipe and for Flexible-lined pipe.

The thicknesses for Cement-lined
pipe will be the same as those in AWWA
C151 for the same depths of cover and lay-
ing conditions. See Table No. 3-11.

Table No. 3-14 shows depths of cover
for the different laying conditions for 4"
through 64" Pressure Classes of Flexible-
lined pipe. The shaded areas indicate the
depths of cover which are different from
Cement-lined pipe per A746 and from
AWWA C151 as shown in Table No. 3-11.
These depths of cover are controlled by
design deflection (instead of ring bend-
ing stress) and are greater than those for
Cement-lined pipe due to the 5% design
deflection.
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AMERICAN Ductile Iron Fastite® Joint
Gravity Sewer Pipe
ASTM A746
PIPE WITH FLEXIBLE LININGS
Depths of Cover
for Standard Pressure Classes

Table No. 3-14
LAYING CONDITIONS
Size Pressure Thickness Maximum Depth of Cover in Feet
n. Class n. Type 1 Type 2 Type 3 Type 4 Type 5
4 350 0.25 53 61 69 85 109
6 350 0.25 26 31 37 47 65
18 350 0.25 16 20 25 34 50
10 350 0.26 11 15 19 28 45
12 350 0.28 10* 15 19 28 44
14 250 0.28 - 11 15 23 41
300 0.30 - 13 17 26 43
350 0.31 - 14 19 27 44
16 250 0.30 - 11" 15 24 41
300 0.32 - 13 17 26 43
350 0.34 - 15 20 28 45
18 250 0.31 - 10* 14 23 40
300 0.34 - 13 17 26 43
350 0.36 - 15 19 28 45
20 250 0.33 - 10* 14 23 40
300 0.36 - 13 17 26 43
350 0.38 - 15 19 28 44
24 200 0.33 - 8* 12 20 37
250 0.37 - 11 15 23 41
300 0.40 - 13 17 26 43
350 0.43 - 15 19 28 45
30 150 0.34 - - 9" 17 33
200 0.38 - 8* 12 20 37
250 0.42 - 11 15 23 40
300 0.45 - 12 16 25 42
350 0.49 - 15 19 28 44
36 150 0.38 - - 9 17 33
200 0.42 - 8* 12 20 37
250 0.47 - 10 14 23 40
300 0.51 - 12 17 25 42
350 0.56 - 15 19 28 45

See notes at end of Table.
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AMERICAN Ductile Iron Fastite® Joint
Gravity Sewer Pipe
ASTM A746
PIPE WITH FLEXIBLE LININGS
Depths of Cover
for Standard Pressure Classes

Table No. 3-14—Continued

)

LAYING CONDITIONS

Size Pressure Thickness Maximum Depth of Cover in Feet

n Class n Type 1 Type 2 Type 3 Type 4 Type 5

42 150 0.41 - - 9 16 32
200 0.47 - 8 12 20 37
250 0.52 - 10 14 23 40
300 0.57 - 12 17 25 42
350 0.63 - 15 19 28 45

48 150 0.46 - - 9 17 33
200 0.52 - 8 12 20 37
250 0.58 - 10 14 23 40
300 0.64 - 12 17 25 42
350 0.70 - 15 19 28 44

54 150 0.51 - - 9 17 33
200 0.58 - 8 12 20 37
250 0.65 - 10 14 23 40
300 0.72 - 13 17 25 43
350 0.79 - 15 19 28 45

60 150 0.54 - 5* 9 17 33
200 0.61 - 8 12 20 37
250 0.68 - 10 14 23 40
300 0.76 - 13 17 25 43
350 0.83 - 15 19 28 45

64 150 0.56 - 5* 9 17 33
200 0.64 - 8 12 20 36
250 0.72 - 10 15 23 40
300 0.80 - 13 17 25 43
350 0.87 - 15 19 28 45

*Minimum allowable depth of cover is 3'.
The shaded areas denote the depths of cover resulting from the pipe thickness being governed by deflection in the
design; these covers are greater due to the design deflection of 5% for flexible-lined pipe instead of 3% for cement-lined

pipe.
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AMERICAN Ductile Iron Pipe
Tapping and Cutting

TAPPING* DUCTILE IRON PIPE

AMERICAN Ductile Iron pipe is readily
tapped either dry or under pressure by using
conventional tapping equipment utilized by
most contractors and water utilities.

Taps made directly into the pipe result
in clean, sharp, strong threads, making tap-
ping saddles unnecessary for small diameter
taps.

Teflon tape or a commercial thread
compound which is suitable to the service is
recommended to be used on threads.

Above is shown a 6" AMERICAN Ductile
Iron pipe that has been tapped fora 1"
corporation stop, showing the excellent
threading properties of ductile iron pipe.

CUTTING* DUCTILE IRON PIPE

AMERICAN Ductile Iron pipe is easily
cut in the field by several methods, the most
common being as follows:

Abrasive Wheel

A rotary-type abrasive wheel saw is
probably one of the most popular tools used
for cutting ductile iron pipe. This equipment

is commercially available with gasoline en-
gines as well as pneumatic motors. Cutting
time is usually no more than one minute per
inch of pipe diameter with most commonly
used thicknesses.

Cutting ductile iron pipe with abrasive
wheel.

Torch Cutting

Ductile iron pipe can be cut in the field
or shop by using an oxyacetylene torch.
Best results are obtained by using a No.
8 or No. 10 tip with approximately 75 psi
oxygen and 10 to 15 psi acetylene. For
cement-lined ductile pipe, the best results
are normally obtained when the torch head
is inclined approximately 60 degrees to the
direction of cutting. See Fig. 3-3.

Cutting ductile iron pipe with torch.

Metallurgical studies have shown that the

heat-affected zone in pipe cut by this
method exists within only 1/4-inch from
the cut face. The hardening of the metal
in the 1/4-inch affected heat zone causes
some difficulty in threading or machiniing in
the particular portion of the pipe, but such

*Caution should be employed when cutting or tapping pipe when any potentially hazardous condition might exist.
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hardening does not interfere with push-
on or mechanical joint assembly or per-
formance. Cutting speed for pipe cut by
oxyacetylene methods is approximately
one minute per inch of diamerter for

/\
Approx. 60Yangle 60Y
L

to the cutting
surface

irection
of cut

Torch cutting ductile iron pipe
Fig. 3-3

cement-lined pipe and even less for un-
lined pipe.

Milling Cutter

Several types of milling pipe cutters are
available which operate hydraulically,
pneumatically or electrically, or are self-
powered by a gasoline engine.

The milling-type cutter will normally
cut pipe from 6"- 64" diameter. This type
of cutter is usually supplied with an air
motor which also makes submarine cuts
possible. The set-up time for this cutter is
usually less than ten minutes; it requires a
minimum clearance of 12" and has a cut-
ting speed of approximately one minute
per inch of pipe diameter.

Cutting ductile iron pipe with milling cutter.

Other Cutting Methods
Portable guillotine saws are available
for cutting pipe from 3"- 18" diameter.

Caution: Hydraulic squeeze cutters
are not suitable for cutting ductile iron pipe.

Field Gauging/Rounding

AWWA C151 requires the factory-
gauging of the spigot ends of ductile iron
pipe. Accordingly, pipe selected for cutting
in the field should be fieldgauged.
A circumferential “m" tape can be used for
this. Also, a mechanical joint gland inserted
over the barrel of the pipe might serve as
a convenient indicator for field cutting.
Some pipe, especially in the largest diam-
eters, may be out-of-round to the degree
that they will need to be rounded by jack-
ing or other methods to facilitate making
the joint. This is a normal occurrence and
does not in any way affect the serviceabil-
ity of ductile iron pipe. Instructions for the
rounding operation can be obtained from
AMERICAN if desired.

Preparation of Field-Cut Joints

Field cuts that will be assembled with
mechanical joints will require little or no
preparation other than cleaning. When a
torch cut is made, the last few inches of the
plain end need to be cleaned of any oxides,
slag or other protrusions.

When the cut end is to be assembled in
a Fastite® bell, an adequately smooth (with-
out sharp edges) bevel should be ground or
filed on the cut edge to prevent damage to
or dislodgement of the gasket during as-
sembly. See Fig. 3-4. If desired, a thin field
“Assembly Line" can be drawn in marker or
with paint, with the line located from the
spigot end the same distance as the far edge
of factory applied assembly stripe.

Note: Generous bevels are advanta-
geous in the assembly of field-prepared
ends. To confirm the effectiveness of pipe
end preparation and the subsequent assem-
bly of a field-prepared end, a thin “automo-
tive" or other feeler gauge can be effec-
tively used to check (probe) for proper and
uniform gasket positioning all around the
assembled joints.

158" (Min.)

Grind or file
edges smooth

45° « S

Fig. 3-4
Bevel for Fastite® Joint

*Caution should be employed when cutting or tapping pipe when any potentially hazardous condition might exist.
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AMERICAN Ductile Iron Pipe
Outlets

Welded-on outlets for flanged, mechani-
cal joint, Fastite and restrained joint
connections are furnished for optimum
design, installation and economy. See
Section 7.

Outlet/Tapping Saddles provide an
effective, field adaptable, and economi-
cal means of making connection to a
pipeline, either during construction or
while under pressure. Saddles are avail-
able with flanged or mechanical joint
outlet for use on pipe sizes 16" through
54". See Section 7.
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AMERICAN Ductile Iron Pipe
Stacking

It is recommended that pipe to be
stored for any extended period of time
should not be stacked higher than indi-
cated in the table below. To prevent dirt
and debris from entering the pipe, bot-
tom tiers should be kept off the ground
on timbers, rails, or concrete supports.

Pipe on succeeding tiers should be
alternated — bell-plain end, plain end-
bell, etc. Timbers 4" X 4" size should
be placed between each tier and chocks
nailed at each end to prevent movement
of the pipe. For safety and convenience,
each size should be stacked separately.

Suggested Maximum Allowable Stacking Heights

Table No. 3-15
Pipe Size Number of Pipe Size Number of
in. Tiers in. Tiers
4 *16 24 5
6 *13 30 4
8 “11 36 4
10 *10 42 3
12 *9 48 3
14 *8 54 3
16 7 60 2
18 6 64 2
20 6 - _

*Stacking heights are limited by practical consideration to a height
of approximately 12 feet for purposes of safety and handling ease.

Loading

Ductile iron pipe is normally shipped
in truckload or carload lots for freight
economies. Tabulated below are practical
loading quantities for minimum classes,
Fastite Joint ductile iron cement-lined
pipe. Truckload quantities are based on
standard 40,000-Ib loading.

Quantities can vary due to chang-
es in joints, classes, ICC tariff, linings,
weights, dunnage, other material or sizes
included in loads, etc. Therefore, this ta-
ble should be used as a guide only. Check
AMERICAN if more exact information is
required.

Approximate Loading Quantities
Minimum Pressure Classes of
Fastite Joint Ductile Iron Pipe

Table No. 3-15
No. of Nominal Lengths No. of Nominal Lengths
i i Pipe Size

P|p?n§|ze Truckload Carload pin. Truckload Carload

4 170 459 24 18 27

6 108 288 30 12 27

8 81 216 36 8 12

10 63 126 42 8 12

12 48 108 48 4 12

14 40 75 54 4 12

16 35 60 60 2 12

18 32 48 64 2 12

20 24 48 — — —

3-29




@ DUCTILE IRON PIPE

Other AMERICAN Joints

AMERICAN Fastite® Joint with Fast-Grip® Gasket, 4"-30"

The AMERICAN Fast-Grip Gasket furnished in sizes 4"-30" provides flexible, field-
adaptable joint restraint in a standard AMERICAN Fastite (or Flex-Ring) Bell.
See Sections 4 and 9.

AMERICAN Flex-Ring® Joint, 4"-12"

The AMERICAN Flex-Ring Joint provides flexible joint restraint against thrust due
to internal water working pressure or external forces. It is also used in horizontal
directional drilling (HDD) and pipe bursting applications.

See Sections 4 and 9.

AMERICAN Flex-Ring® Joint, 14"-48"

The AMERICAN Flex-Ring Joint provides flexible joint restraint against thrust due
to internal water working pressure or external forces.
See Section 9.
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AMERICAN Joints for
Pipe and Fittings

AMERICAN Field Flex-Ring® 14"-36"

The AMERICAN Field Flex-Ring provides dependable field-adaptable restraint
against thrust due to external forces or internal water working pressure up to 350 psi
for 14"-24" sizes and up to 250 psi for the 30"-36" sizes in the standard Flex-Ring
Joint.

See Section 9.

AMERICAN Lok-Ring® Joint, 54"-64"

The AMERICAN Lok-Ring Joint is furnished in sizes 54" through 64" and provides
flexible joint restraint against thrust due to internal water working pressure up to 250 psi.
See Section 9.

AMERICAN MJ Coupled Joint, 4"-48"

The AMERICAN MJ Coupled Joint is furnished in sizes 4" through 48" and is an
adaptation of the standard Mechanical Joint to provide joint restraint against thrust due
to internal pressure up to 350 psi through 12" and 250 psi for 14"-48" sizes.

See Section 9.
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AMERICAN Joints for Pipe and Fittings

AMERICAN Flex-Lok® Joint, 4"-24"

The AMERICAN Flex-Lok Joint, furnished in sizes 4" through 24", is a super-ser-
vice, boltless flexible joint. This joint is designed to provide up to 15° joint deflection for
subaqueous or other difficult installations potentially subject to substantial joint deflec-
tions or movements.

See Section 10.

AMERICAN Flex-Lok® Joint, 30"-60"*

The AMERICAN Flex-Lok Joint, furnished in sizes 30" through 60" *, is a superser-
vice, boltless flexible joint. This joint is designed to provide up to 15° joint deflection
for subaqueous or other difficult installations potentially subject to substantial joint
deflections or movements. *See page 10-2 and check AMERICAN 64" requirements.

See Section 10.

AMERICAN Flanged Joint, 4"-64"

The AMERICAN Flanged Joint, furnished in sizes 4" through 64", is a rigid joint
widely used for exposed plant piping. In combination with other joints and AMERICAN's
Toruseal® gasket, it is also commonly used for Long Span service.

See Sections 6, 7 and 8.
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AMERICAN Joints for Pipe and Fittings

AMERICAN Grooved and Shouldered Joint, 4"-64"

The AMERICAN Grooved Joint pictured above—and to a limited extent the
Shouldered Joint (not pictured)—are furnished in sizes 4"-64" for some plant piping
installations. See Section 2.

AMERICAN Fastite® Joint Push-Bar® Pipe, 4"-64"

AMERICAN Fastite Joint Push-Bar pipe, furnished in sizes 4"-64", allows the
AMERICAN Fastite Joint to be used in trenchless installation using direct jacking or
pushing (including high load installations such as microtunneling and some pipe bursting
applications). See Section 7
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AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings

The principal standards covering fittings are ANSI/AWWA C110/A21.10 and ANSI/AWWA
C153/A21.53. The principal standard covering joints is ANSI/AWWA C111/A21.11. These
and other standards are referenced throughout this section by the full ANSI/AWWA desig-
nation or by only the AWWA numbering, such as AWWA C110 or C153.

AMERICAN furnishes a line of 4"-48"
Flex-Ring and 54"-64" Lok-Ring fittings
meeting the applicable requirements of
AWWA C153. These fittings employ the
standard Fastite or Fast-Grip gasket seal,
and the joints meet the applicable require-
ments of AWWA C111. Many of these
fittings are not specifically listed in the
AWWA standards because of joints, outlets,
or other variations and are designated as
“AMERICAN standard.”

When welded joint restraint is de-
sired, Flex-Ring or Lok-Ring fittings
should also be used, depending on size.
These joints are also essentially bolt-
less and use the standard Fastite gasket
for joint sealing. In addition, field adapt-
able joint restraint is available for 14"-36"
Flex-Ring pipe or Flex-Ring fittings by use of
AMERICAN's Fast-Grip gaskets or Field Flex-
Rings, respectively. See Section 9 for more
information on Restrained Joints.

Flex-Ring and Lok-Ring fittings are
normally furnished complete with standard
Fastite plain rubber gaskets and a sufficient
supply of Fastite joint lubricant. Restraining
elements for Flex-Ring or Lok-Ring fittings
may be shipped either with the fittings or
joining pipe, dependent on joint type, fitting
configuration, etc. See Section 9.

Flex-Ring and Lok-Ring fittings are
furnished of ductile iron only. Fittings for
pressure ratings of 250 and 350 psi are fur-
nished as shown in the tables in this Sec-
tion. Fittings for pressure ratings higher than
shown are available for special applications.

Fittings are normally furnished with
cement lining in accordance with AWWA
C104 and with an outside asphaltic coating.
They can also be furnished asphaltic coated
or uncoated inside. For special conditions,
other types of coatings and linings may be
available. See Section 11.
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AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings

General Notes Relating to Flex-Ring and Lok-Ring Fittings

1. Fittings in the following tables
with the heading “ANSI/AWWA C153/
A21.53" are essentially as specified in that
standard. Fittings in tables with the heading
“AMERICAN Standard” are either not in-
cluded in the ANSI/AWWA standard or vary
therefrom in weights, dimensions, and/or
joints.

2. Fittings are manufactured of ductile
iron qualified as per grade 70-50-05 (mini-
mum tensile strength: 70,000 psi; minimum
yield strength: 50,000 psi; minimum elonga-
tion: 5%) as specified in AWWA C153.

3. Weights of accessories are not in-
cluded in weights of fittings shown in tables
unless specifically noted. For weights of ac-
cessories, see Section 2 or Section 9.

4. For allowable joint deflection of Flex-
Ring and Lok-Ring fitting joints, see Table
4-3.

5. All pressure ratings are for water ser-
vice.

6. Some fittings are available with
body metal thickness and weights other
than shown in the tables. Some fittings are
available in different sizes and with different
size combinations than shown. All sizes and
body metal thicknesses listed may not be
available due to equipment changes. Check
AMERICAN regarding special requirements.

7. See Section 7 for AMERICAN Specials.

8. Fittings may be furnished by
AMERICAN that are manufactured by
others. Any such fittings will normally be
manufactured in accordance with appropri-
ate ANSI/AWWA standards.

9. The 250 psi rating for 54"-64" fit-
tings is an AMERICAN standard, based on

performance testing. 54"-64" fittings are
rated only 150 psiin AWWA C153, although
that standard provides for higher pressure
ratings by the manufacturer (AMERICAN).

10. Center-to-socket dimensions, wall
thicknesses, and weights may vary from
those shown in the following tables depend-
ing on foundry practice.

11. The locations of taps, bases, or
other special options when available on fit-
tings shall be specified by the Purchaser as
shown on page 6-5 for similar body type fit-
tings. Likewise, end types and end sizes used
in descriptions must be specified in number-
ing sequence shown on pages 6-5 and 6-6
and the illustrations in this section.

12. Lateral or wye branch fittings with
Flex-Ring and Lok-Ring end connections are
not shown in this section. For small-diameter
varied angle lateral and tangential connec-
tions to larger mains, shop-welded outlet
pipes are normally preferable and can be
furnished with all joining connections as
noted in Section 7. For larger or full-opening
requirements, some 45° lateral and true wye
configurations can also be furnished with
these push-on end connections. (Contact
AMERICAN for availability.) These wye fit-
tings are special, and for economy and avail-
ability, alternative combinations of other
standard fittings may be preferable in some
cases. (See alternatives as depicted in Sec-
tions 5 and 6, etc.)

13. AMERICAN Flex-Ring fittings will
work as push-on unrestrained fittings as
long as suitable external restraint (thrust
blocks, etc.) is applied. Flex-Ring fittings are
thus furnished as “Fastite” fittings in many
sizes and configurations, at Foundry option.
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AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53 and AMERICAN Standard

Flex-Ring and Lok-Ring Fittings Joint Dimensions

AN
A
A B c ‘
|
16"-48" Flex-Ring 54"-64" Lok-Ring
Table No. 4-1
. Dimensions in Inches
Slze A B C F* G*
in. Outside Socket Socket Bell Bell
Diameter Depth Depth 0O.D. O.D.
Flex-Ring Lok-Ring Flex-Ring Lok-Ring
4 4.80 5.71 - 7.18 -
6 6.90 5.71 - 9.20 -
8 9.05 5.83 - 11.35 -
10 11.10 6.74 - 13.75 -
12 13.20 6.74 - 16.37 -
16 17.40 7.38 - 21.49 -
18 19.50 8.20 - 23.71 -
20 21.60 8.20 - 25.83 -
24 25.80 8.96 - 30.70 -
30 32.00 9.63 - 37.04 -
36 38.30 9.63 - 43.54 -
42 44.50 10.84 - 50.62 -
48 50.80 12.37 - 56.98 -
54 57.56 - 10.07 - 62.14
60 61.61 - 10.57 - 66.27
64 65.67 = 10.57 = 70.45

*Dimensions subject to change at our option.
For Fastite pipe dimensions, see Section 2.
For Flex-Ring and Lok-Ring pipe dimensions, see Section 9.
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AMERICAN Ductile Iron Flex-Ring®and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53 and AMERICAN Standard
Flex-Ring End and Lok-Ring End

Standard Dimensions

7 Y 7

A
16"-48" A
Flex-Ring End 54"-64" Lok-Ring End
Table No. 4-2
A B C
. . Flex-Rin Lok-Rin
Size E()).utsuiie Minimung Minimur%
in. |ame € | Gauge Length | Gauge Length
. in. in.
16 17.4 9 -
18 19.5 9 -
20 21.6 9 -
24 25.8 10 -
30 32.0 10 -
36 38.3 10 -
42 44.5 117/, -
48 50.8 13 -
54 57.56 - 12
60 61.61 - 13
64 65.67 - 13
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Maximum Allowable Separation
Push-On Fitting Joints

< 3 T
- D-t

\! |
A
Maximum allowable separation, “S”, in a push-on fitting joint is approximately equal to the median

pipe diameter in inches times the sine of the deflection angle. This is provided for information only
and should not be used to determine precise joint deflection.

Allowable Deflection Push-On Fitting Joints

Table No. 4-3
Flex-Ring Lok-Ring
Size
in. Deflection Deflection
Angle (Deg.) Angle (Deg.)
4 5 -
6 5 -
8 5 -
10 5 -
12 5 -
16 3.75 -
18 3.75 -
20 3.50 -
24 3.00 -
30 2.50 -
36 2.00 -
42 2.00 -
48 1.50 -
54 - 0.5
60 - 0.5
64 — 0.5
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AMERICAN Ductile Iron Flex-Ring®and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard

90° Bends (1/4th)

o

Flex-Ring Bell-Bell** Lok-Ring Bell-Bell**
Table No. 4-4
Pressuret Dimensions in Inches Weight in Pounds

Size Rating

n. psi T A R Flex-Ring Lok-Ring
4 350 0.34 4.00 3.00 46 -
6 350 0.36 5.00 4.00 64 -
8 350 0.38 6.50 5.38 91 -
10 350 0.40 7.50 6.25 143 -
12 350 0.42 9.00 7.50 232 -
16 350 0.50tt 15.00 12.50 515 -
18 350 0.75 16.50 14.00 720 -
20 350 0.80 18.00 16.50 815 -
24 350 0.61 17.00 16.50 760 -
30 250 0.66 22.75 20.50 1290 -
36 250 0.74 25.75 23.50 1810 -
42 250 0.82 29.25 26.50 2784 -
48 250 0.90 33.25 30.50 3960 -
54 250 0.90 37.00 34.25 - 3930
60 250 0.94 39.50 36.50 - 4620
64 250 0.99 42.00 38.75 - 5385

*AWWA C153 configurations with shorter center-to-socket dimensions, etc. may be furnished in some
cases in the 18"-20" size range. Contact AMERICAN if dimensions are critical.

**30” and larger Flex-Ring and Lok-Ring 90° Bends may be furnished with Flex-Ring Ends or Lok-Ring
Ends. See Table No. 4-2.

T Higher pressure ratings are available on special applications. Pressure ratings may be limited below the
values shown by the pressure rating of the pipe to which fitting is attached, or the restrained joint used.
Based on performance testing per AWWA C153, AMERICAN can rate 30”-48” C153 bends 350
psi. Contact AMERICAN.

See General Notes on page 4-2.

11 16” Flex-Ring fittings may have greater “T” dimensions than those shown.
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DUCTILE IRON PIPE /

AMERICAN Ductile Iron Flex-Ring®and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard

45° Bends (1/8th)

A Ay
J ZZZZZR>
S
v/
Z Z R %"""ll
Flex-Ring Bell-Bell** Lok-Ring Bell-Bell**
Table No. 4-5
Pressuret Dimensions in Inches Weight in Pounds

Size Rating

n. psi T A R Flex-Ring Lok-Ring

4 350 0.34 2.00 2.41 43 -

6 350 0.36 3.00 4.83 60 -

8 350 0.38 3.50 5.75 80 -
10 350 0.40 4.50 7.85 130 -
12 350 0.42 5.50 9.66 213 -
16 350 0.50tt 8.00 13.25 425 -
18 350 0.75 8.50 14.50 595 -
20 350 0.80 9.50 16.88 665 -
24 350 0.61 7.50 14.50 620 -
30 250 0.66 10.50 19.92 1010 -
36 250 0.74 12.00 23.54 1395 -
42 250 0.82 14.00 27.20 2235 -
48 250 0.90 15.00 29.60 2960 -
54 250 0.90 20.28 42.32 - 3070
60 250 0.94 21.26 44.08 - 3560
64 250 0.99 22.24 45.85 — 4085

*AWWA C153 configurations with shorter center-to-socket dimensions, etc., may be furnished in some cases in the
18"-20" size range. Contact AMERICAN if dimensions are critical.
**30 and larger Flex-Ring and Lok-Ring 45° Bends may be furnished with Flex-Ring Ends or Lok-Ring Ends. See Table No.
4-2.
T Higher pressure ratings are available on special applications. Based on performance testing per AWWA C153,

AMERICAN can rate 30”-48” C153 bends 350 psi. Contact AMERICAN.
11 16” Flex-Ring fittings may have greater “T” dimensions than those shown.

See General Notes on page 4-2.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flex-Ring®and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard

22 1/2° Bends (1/16th)

YA A7 \YA A7
\ (/,”""'II,,/ Zf "’4 ,,I/I’n,,.,,,.,,/l-,,,,,'
W T T
i l// VL)
N VA | V5
\,,\//'/ R """4.//4 \,,/,,// R l
Flex-Ring Bell-Bell** Lok-Ring Bell-Bell**
Table No. 4-6
Pressuret Dimensions in Inches Weight in Pounds
Size Rating

n. psi T A R Flex-Ring Lok-Ring

4 350 0.34 1.50 2.51 42 -

6 350 0.36 2.00 5.03 56 -

8 350 0.38 2.50 6.94 76 -
10 350 0.40 3.00 8.80 120 -
12 350 0.42 3.50 10.05 198 -
16 350 0.50t1 8.00 27.62 430 -
18 350 0.75 8.50 30.19 600 -
20 350 0.80 9.50 35.19 670 -
24 350 0.61 4.50 15.10 525 -
30 250 0.66 6.75 22.60 900 -
36 250 0.74 7.75 27.70 1220 -
42 250 0.82 9.00 31.40 1972 -
48 250 0.90 10.00 36.50 2630 -
54 250 0.90 10.24 37.65 - 2305
60 250 0.94 10.63 38.36 - 2650
64 250 0.99 11.02 39.06 — 3000

*AWWA C153 configurations with shorter center-to-socket dimensions, etc., may be furnished in some cases in the
18"-20" size range. Contact AMERICAN if dimensions are critical.
**30" and larger Flex-Ring and Lok-Ring 22 '/,° bends may be furnished with Flex-Ring Ends or Lok-Ring Ends.
See Table No. 4-2.
1 Higher pressure ratings are available on special applications. Based on performance testing per AWWA C153,

AMERICAN can rate 30"-48" C153 bends 350 psi. Contact AMERICAN.
11 16" Flex-Ring fittings may have greater “T” dimensions than those shown.

See General Notes on page 4-2.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Flex-Ring®and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard

11 1/4° Bends (1/32nd)

leA A 7& < A
'«""‘.,,,,,,,/ ,,,-,, f'ITI/«
’4, , / 4,,' ,' oas

FIex-Ring Bell-Bell** Lok-Ring BeII-BeII*"
Table No. 4-7
Pressuret Dimensions in Inches Weight in Pounds
Size Rating

n. psi T A R Flex-Ring Lok-Ring

4 350 0.34 1.25 2.54 41 -

6 350 0.36 1.50 5.08 54 -

8 350 0.38 1.75 6.40 72 -
10 350 0.40 2.00 7.61 114 -
12 350 0.42 2.25 7.61 187 -
16 350 0.501+ 8.00 55.81 430 -
18 350 0.75 8.50 60.94 605 -
20 350 0.80 9.50 71.06 675 -
24 350 0.89 3.00 15.33 490 -
30 250 0.66 4.75 25.40 830 -
36 250 0.74 5.00 27.90 1100 -
42 250 0.82 6.00 33.00 1934 -
48 250 0.90 6.50 33.50 2350
54 250 0.90 6.50 38.07 - 2000
60 250 0.94 7.00 40.61 - 2320
64 250 0.99 7.00 38.07 - 2590

*AWWA C1583 configurations with shorter center-to-socket dimensions, etc., may be furnished in some
cases in the 18"-20" size range. Contact AMERICAN if dimensions are critical.
30" and larger Flex-Ring and Lok-Ring 11 '/,° bends may be furnished with Flex-Ring Ends or Lok-Ring
Ends. See Table No. 4-2.
1 Higher pressure ratings are available on special applications. Based on performance testing per AWWA
C153, AMERICAN can rate 30”-48” C153 bends 350 psi. Contact AMERICAN.
116" Flex-Ring fittings may have greater “T” dimensions than those shown.

See General Notes on page 4-2.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard

Tees and Crosses

N

Flex-Ring All Bell** Cross Lok-Ring All Bell** Cross
Table No. 4-8
Dimensions in Inches Weight in Pounds
Size
in. Pressure Tee Cross
Rating T T H J “Flex- | **Lok- | **Flex- | **Lok-
psit ! Ring | Ring | Ring | Ring

Run | Branch All Bell | All Bell | All Bell | All Bell
4 4 350 | 0.34 |[0.34 4.00 | 4.00 68 - - -
6 4 350 | 0.36 |0.34 4.00 | 5.00 84 = . -
6 6 350 | 0.36 |0.36 5.00 | 5.00 93 - - -
8 4 350 | 0.38 | 0.34 4.00 | 6.50 | 104 - - -
8 6 350 | 0.38 |0.36 5.00 | 6.50 | 115 - - -
8 8 350 | 0.38 [0.38 6.50 | 6.50 | 131 - - -
10 4 350 | 0.40 |0.34 4.00 7.50 | 148 - - -
10 6 350 | 0.40 |0.36 5.00 7.50 | 160 - - -
10 8 350 | 0.40 |0.38 6.50 7.50 | 178 - - -
10 10 350 | 0.40 |0.40 7.50 7.50 | 204 - - -
12 4 350 | 0.42 |0.34 4.00 | 875 | 222 - - -
12 6 350 | 0.42 |0.36 5.00 | 8.75 | 237 - - -
12 8 350 | 0.42 |0.38 6.50 | 8.75 | 257 - - -
12 10 350 | 0.42 |0.40 7.50 | 8.75 | 284 = . -
12 12 350 | 042 [0.42 8.75 | 8.75 | 330 - - -
16 4 350 .50tt | .341t | 156.0 15.0 | 645 - - -
16 6 350 50tt | .3611 | 15.0 15.0 | 655 - 705 -
16 8 350 501t | .381t | 15.0 15.0 | 670 - 730 -
16 10 350 501t | 401t | 15.0 15.0 | 705 - - -
16 12 350 50Tt | 421t | 15.0 15.0 | 730 - 850 -
16 14 350 B0tT | 4711 | 15.0 15.0 | 775 - - -
16 16 350 501t | .B50tt | 15.0 15.0 | 805 - 1000 -

16" and 24"-64" fittings are generally per AWWA C153. While AWWA C153 shows 54"-64" fittings with 150 psi
ratings, AMERICAN rates many 54"-64" fittings 250 psi as AMERICAN Standard based on performance testing.
**30" and larger Flex-Ring and Lok-Ring Tees and Crosses may be furnished on the runs with Flex-Ring Ends or
Lok-Ring Ends. See Table No. 4-2.
1 Higher pressure ratings are available on special applications. Contact AMERICAN.
Note: Tees and Crosses with smaller reductions may be available; however, welded-on outlets are normally
preferable in these cases from a layout, installation, and economical standpoint. See Section 7.
t1 16" Flex-Ring fittings may have greater “T” and “T,” dimensions than those shown.
See General Notes on page 4-2.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard

Tees and Crosses

Table No. 4-8 —Continued

. Dimensions in Inches Weight in Pounds

Size

in. Pressure Tee Cross

Rating T T H J **Flex- | **Lok- | **Flex- | **Lok-
psi t ! Ring | Ring | Ring | Ring

Run | Branch All Bell | All Bell | All Bell | All Bell
18 6 350 0.75 | 0.55 138.0 15.5 810 - 850 -
18 8 350 | 0.75 | 0.60 13.0 | 1565 820 - 880 -
18 10 350 | 0.75 | 0.68 13.0 | 155 855 - 940 -
18 12 350 | 0.75 |0.75 13.0 | 165 875 - 990 -
18 14 350 | 0.75 |0.66 16.5 16.5 | 1015 - 1185 -
18 16 350 | 0.75 |0.70 16.5 16.5 | 1045 - | 1240 -
18 18 350 | 0.75 |0.75 16.5 16.5 | 1125 — [ 1405 -
20 6 350 | 0.80 |0.55 14.0 | 17.0 905 - 950 -
20 8 350 | 0.80 | 0.60 14.0 17.0 920 - 980 -
20 10 350 | 0.80 |0.68 14.0 | 17.0 950 - | 1040 -
20 12 350 | 0.80 |0.75 140 | 17.0 975 - | 1090 -
20 14 350 | 0.80 |0.66 14.0 | 17.0 | 1020 - [1175 -
20 16 350 | 0.80 |0.70 18.0 | 18.0 | 1170 - 1365 -
20 18 350 | 0.80 |0.75 18.0 | 18.0 | 1255 - | 1530 -
20 20 350 | 0.80 |0.80 18.0 | 18.0 | 1270 — | 1565 -
24 6 350 0.61 0.36 13.0 | 17.0 920 - 870 -
24 8 350 0.61 0.38 138.0 17.0 930 - 900 -
24 10 350 0.61 0.40 13.0 | 17.0 950 - 935 -
24 12 350 0.61 0.42 13.0 | 17.0 965 - 965 -
24 14 350 0.61 0.47 13.0 | 17.0 990 - 1020 -
24 16 350 0.61 0.50 13.0 | 17.0 | 1005 - 1060 -
24 18 350 0.61 0.54 17.0 | 17.0 | 1035 - 1225 -
24 20 350 0.61 0.57 17.0 | 17.0 | 1050 - 1265 -
24 24 350 0.61 0.61 17.0 | 17.0 | 1130 - 1380 -
30 20 250 0.66 | 0.57 16.5 | 21.0 | 1500 - - -
30 24 250 0.66 | 0.61 22.0 | 22.0 | 1840 - 2070 -
30 30 250 0.66 | 0.66 | 22.0 | 22.0 | 2000 - 2480 -
36 24 250 0.74 | 0.61 18.5 | 26.0 | 2070 - - -
36 30 250 0.74 | 0.66 | 26.0 | 26.0 | 2670 - 3390 -
36 36 250 0.74 | 0.74 | 26.0 | 26.0 | 2740 = 3400 -

16" and 24"-64" fittings are generally per AWWA C153. While AWWA C153 shows 54"-64" fittings
with 150 psi ratings, AMERICAN rates many 54"-64" fittings 250 psi as AMERICAN Standard based on
performance testing.
**30" and larger Flex-Ring and Lok-Ring Tees and Crosses may be furnished on the runs with Flex-Ring
Ends or Lok-Ring Ends. See Table No. 4-2.
1 Higher pressure ratings are available on special applications. Contact AMERICAN.

Note: Tees and Crosses with smaller reductions may be available; however, welded-on outlets are

normally preferable in these cases from a layout, installation, and economical standpoint. See

Section 7.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard

Tees and Crosses

Table No. 4-8 —Continued

. Dimensions in Inches Weight in Pounds
Size
in. Pressure Tee Cross
Rating T T H J | ”Flex- | **Lok- | *Flex- | **Lok-
psi ! Ring | Ring | Ring | Ring
Run | Branch All Bell | All Bell | All Bell | All Bell
42 24 250 0.82 | 0.61 | 22.0 27.5 | 3370 - 3570 -
42 30 250 0.82 | 0.66 | 22.0 29.5 | 3340 - 3860 -
42 36 250 0.82 | 0.74 | 30.0 30.0 | 3300 - 4670 -
42 42 250 0.82 | 0.82 | 30.0 30.0 | 4830 - 6970 -
48 24 250 0.90 | 0.61 | 23.0 32.0 | 3820 - - -
48 30 250 0.90 | 0.66 | 23.0 32.0 | 4180 - 4610 -
48 36 250 0.90 | 0.74 | 335 32.3 | 5190 - 5760 -
48 42 250 0.90 | 0.82 | 33.5 33.5 | 5600 - 6550 =
48 48 250 0.90 | 0.90 | 33.5 33.5 | 6130 - 7680 -
54 30 250 1.05 | 1.08 | 29.3 37.0 - 5086 - 5729
54 36 250 1.05 | 1.15 | 29.28 | 37.0 - - - 6380
54 42 250 1.05 | 1.28 | 38,59 | 39.0 - 6557 - -
54 48 250 1.06 | 1.42 | 38.59 | 39.0 - 7001 - -
54 54 250 1.05 | 1.05 |38.59 | 38.59 - 8279 - |[156774
60 36 250 1.10 | 1.15 | 29.53 | 39.0 - - - 6760
60 42 250 110 | 1.28 | 29.63 | 41.0 - 6428 - -
60 48 250 110 | 1.42 | 4095 | 41.0 - 8025 - -
60 54 250 1.10 | 1.05 | 40.95 | 40.7 - 8913 - |11125
60 60 250 1.10 | 1.10 | 40.95 | 40.95 - 9975 - [12619
64 36 250 116 | 1.15 | 34.25 | 42.0 - - - 8360
64 42 250 116 | 1.28 | 34.25 | 42.0 - 7622 - 8708
64 48 250 116 | 1.42 | 34.25 | 44.0 - 8815 - -
64 54 250 1.16 | 1.05 | 43.31 | 44.0 - | 10336 - -
64 60 250 116 | 1.10 | 43.31 | 44.0 - | 10770 = -
64 64 250 116 | 1.16 | 43.31 | 43.31 - 11806 - (14884

16" and 24"-64" fittings are generally per AWWA C153. While AWWA C153 shows 54"-64" fittings
with 150 psi ratings, AMERICAN rates many 54"-64" fittings 250 psi as AMERICAN Standard based
on performance testing.
1 Higher pressure ratings are available on special applications. Contact AMERICAN.
Note: Tees and Crosses with smaller reductions may be available; however, welded-on outlets are
normally preferable in these cases from a layout, installation, and economical standpoint.
See Section 7.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard
Reducers

Bell and Bell

Table No. 4-9
K Thickness in
Siﬁe Proseure Inches Bell x Bell
ﬁiﬁg T T | Loy
Large | Small y aying | Weight

End | End | Length | 1p

6 4 350 | 0.36 | 0.34 4 49

8 4 350 | 0.38 | 0.34 5 60

8 6 350 0.38 | 0.36 4 64
10 4 350 | 0.40 | 0.34 7 85
10 6 350 0.40 | 0.36 5 88
10 8 350 | 0.40 | 0.38 4 93
12 4 350 | 0.42 | 0.34 9 128
12 6 350 0.42 0.36 7 130
12 8 350 | 0.42 | 0.38 5 133
12 10 350 0.42 0.40 4 149
16 6 350 | .50tt | .361t | 11 135
16 8 350 | .50tt| .38t 9 137
16 10 350 | .50tt| 40ft| 7 139
16 12 350 501t | 421t 5 137
16 14 350 B0ttt | 471t 4 160

18 8 350 |0.76 | 0.60 | 19 410
18 10 350 |0.75 | 0.68 | 19 449
18 12 350 |0.756 | 0.75 | 19 491
18 14 350 |0.75 | 0.66 | 19 533
18 16 350 | 0.75 | 0.70 | 19 565
20 8 350 | 0.80 | 0.60 | 20 423
20 10 350 |0.80 | 0.68 | 20 467
20 12 350 |0.80 | 0.75 | 20 504
20 14 350 |0.80 | 0.66 | 20 546
20 16 350 |0.80 | 0.70 | 20 583
20 18 350 | 0.80 | 0.75 | 20 579
24 12 350 |0.89 | 0.75 | 24 706
24 14 350 | 0.89 | 0.66 | 24 748
24 16 350 |0.89 | 0.70 | 24 785
24 18 350 |0.89 | 0.75 | 24 786
24 20 350 | 0.89 | 0.80 | 24 885
30 12 250 [1.08 | 0.75 | 30 910
30 16 2560 |[1.08 | 0.70 | 30 985
30 18 250 |[1.08 | 0.75 | 30 1030
30 20 250 | 1.08 | 0.80 | 30 1080
30 24 2560 | 1.08 | 0.89 | 30 1210

*AWWA C1583 configurations with shorter center-to-socket dimensions, etc., may be furnished in some cases in the
18"-48" size range.

Contact AMERICAN if dimensions are critical.

T Higher pressure ratings are available on special applications. Contact AMERICAN.

11 16" Flex-Ring fittings may have greater “T” and “T,” dimensions than those shown.

See General Notes on page 4-2.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings
ANSI/AWWA C153/A21.53* and AMERICAN Standard
Reducers

Bell and Bell
Table No. 4-9 — Continued

Thickness in

Size Bell x Bell**
in. Pressure Inches
Rating L
psit T T, Laying i
Large | Small Large | Small | 2Y19 | Weight
End | End End | End 9 Ib

in.

0.80 | 36 1490
0.89 | 36 1635
1.03 | 36 1925
0.80 | 42 1710
. 1875
1.03 | 42 2200
1.15 [ 42 2540
48 | 24 250 0.89 | 48 2430
48 | 30 250 1.03 | 48 2790
48 | 36 250 142 | 1.15 | 48 3170
48 | 42 250 1.42 | 1.28 |48 3315
54 | 30 250 0.90 | 1.00 |31.25 | 2035
54 | 36 250 0.90 | 1.15 | 27.25 | 2180
54 | 42 250 0.90 | 1.25 [ 19.25 | 1850
54 | 48 250 0.90 | 1.40 | 156.25 | 1890
60 | 30 250 0.94 | 1.00 [ 35.5 | 2345
60 | 36 250 0.94 | 115|315 | 2505
60 | 42 250 094 | 125|235 | 2175
60 | 48 250 0.94 | 1.40 [19.56 | 2230
60 | 54 250 0.94 | 090 | 10.25 | 1815
64 | 30 250 0.99 | 1.00 |39.25 | 2690
64 | 36 250 0.99 | 1.15 | 35.25 | 2860
64 | 42 250 0.99 | 1.25 |27.25 | 2525
64 | 48 250 0.99 | 1.40 | 23.25 | 2590
64 | 54 250 0.99 | 0.90 [14.5 | 2145
64 | 60 250 0.99 | 0.94 | 10.25 | 2050

36 | 20 250 1
36 | 24 250 1
36 | 30 250 1
42 | 20 250 1
42 | 24 250 1.
1
1
1
1

42 | 30 250
42 | 36 250

AR N N =
N N|a 0 ® | on O
o
o)
©
IN
)

*AWWA C1583 configurations with shorter center-to-socket dimensions, etc., may be furnished in some cases in the
18"-48" size range.

Contact AMERICAN if dimensions are critical.

**Reducers may be furnished with Flex-Ring or Lok-Ring bells and Flex-Ring or Lok-Ring ends in larger sizes. Dimensions
(including laying lengths in some cases) and weights will be different than those shown above. Plain ends on available
reducers may or may not be beveled/smoothed for push-on joint assembly. If push-on assembly is required, such ends may
require field bevel/smoothing.

Contact AMERICAN if further information is needed. See Table No. 4-2 and 7-4.

T Higher pressure ratings are available on special applications. Contact AMERICAN.

See General Notes on page 4-2.
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DUCTILE IRON PIPE

American Ductile Iron Flex-Ring® and
Lok-Ring® Fittings

American Standard
Plugs

N
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4"- 12"
Table No. 4-10 Flex-Ring Plugs
Pressuret Weight in Pounds
Size Rating T
in. psi in.
Push-On Flex-Ring Lok-Ring

4 350 0.75 19 -

6 350 075 |See Table No. 27 -

8 350 0.75 39 -
10 350 0.87 4-11 55 -
12 350 0.87 70 -
16 2501t - - 180 -
18 2501t - - 220 -
20 2501t - - 290 -
24 2501t 1.16 350 440 -
30 250 1.37 565 620 -
36 250 1.58 785 1050 -
42 250 1.78 1355 1270 -
48 250 1.96 1670 1800 -
54 250 2.16 2415 - 1804
60 250 2.50 2680 - 2417
64 250 2.75 3230 — 2865

T Higher pressure ratings are available on special applications. Contact AMERICAN.

Tt 16"-24" Flex-Ring Plugs are rated 350 psi.

All 4"-24" Push-On plugs are furnished with internal set-screw restraint. See Table No. 4-10 (above) for
descriptions and ratings.

Fast-Grip® gaskets should not be used with plugs if disassembly would ever be required. Except as noted below,
taps are furnished only when specified.

Steel eyebolts with 1" or 1 /2" NPT male pipe threads can be obtained from AMERICAN to be threaded into these
standard tapped holes to aid in non-destructive plug removal (pulling or jacking) operations.

16"-64" Lok-Ring and Flex-Ring plugs have one 1" (14"-24" sizes) or one 1 '/2" (30"-64" sizes) boss and tap
(plugged) at invert and lifting eyes 180° from the boss. These taps facilitate testing and disassembly. If a different size or
location of taps is required, it must be specified.

See General Notes on page 4-2.

It is not recommended to install 16"-48" Flex-Ring plugs into Flex-Ring valves.
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) DUCTILE IRON PIPE

Ductile Iron Push-On Restrained Plugs

Table No. 4-11
Size Pressure Weight
n. Rating b =
psi
4 250 15
6 250 30 S -
8 250 50
10 250 70
12 250 100
14 250 156 ‘ N N=
16 250 200 ‘
18 250 260 A-20803
20 250 410 Restrained Plug
24 250 —

The Fastite Restrained Plug provides positive locking against joint separation and allows for future removal. This plug
is also useful as a test plug.

Fastite Conductive gaskets should not be used with Fastite Restrained Plugs.

See General Notes on page 4-2.

If desired, a 2" NPT tap can be ordered in 6"-20" plugs. A 1" tap can be supplied in 4" plugs.

Push-On Plug Assembly Instructions

The pictures illustrating these instructions are of small-diameter, restrained Fastite or
Push-On plug assembly; however, other sizes and other push—-on-type joint plugs may be
assembled/disassembled with similar principles. In the case of various restrained joint plug
designs, it is generally necessary to lock the plugs in accordance with the respective joint as—
sembly instructions when restraint is desired, and also to appropriately unlock same if/when it
is desired to remove them.

1. Clean the pipe socket of any foreign matter and insert the gasket.
Lubricate the end of the plug and inside surface of gasket with a thin film
of lubricant. A non-soluble lubricant, such as Fastite underwater lubricant,
may be used to facilitate removal of the plug after testing.

2. Place the tapered end of the plug in contact with the gasket in the pipe.
Push the plug “home" into the pipe socket with a bar, lever, or jack, as
required.

3. Larger sizes are easily assembled by placing another pipe against the
plug and pushing or pulling the plug “home" using standard Fastite
assembly tools or methods.

4. Firmly install the locking means if needed for restraint in the case of small-diameter Push-On plugs, tighten
all cap screws inside the plug, and the assembly is then complete.

To remove the plug, release any locking mechanism present in accordance with normal joint disassembly
instructions. In the case of Push-On plugs, back out the cap screws. Then, pull or jack the plug out of the
socket. In the case of small-diameter, Push-On plugs, the plug can often be pried out with bars placed
between the pipe bell and the cast lugs on the plug.
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DUCTILE IRON PIPE /

AMERICAN Ductile Iron Flex-Ring® and
Lok-Ring® Fittings
AMERICAN Standard
Caps

4"-48" Flex-Ring Caps 54"-64" Lok-Ring Caps
Table No. 4-12
Pressuret Weight in Pounds

Size Rating T
n psi n Flex-Ring Lok-Ring
4 350 0.75 21 -
6 350 0.75 33 -
8 350 0.75 51 -
10 350 0.75 67 -
12 350 0.75 86 -
16 25011 0.89 273 -
18 2501t 0.96 341 -
20 25011 1.08 429 -
24 2501t 1.16 611 -
30 250 1.37 894 -
36 250 1.58 1321 -
42 250 2.25 2190 -
48 250 2.38 2625 -
54 250 2.43 - 3307
60 250 2.50 - 3853
64 250 2.75 - 4554

T Higher pressure ratings are available on special applications. Contact AMERICAN.

1 16"-24" Flex-Ring Caps are rated 350 psi.

16"-64" Lok-Ring or Flex-Ring caps have one 1" (16"-24" sizes) or one 1 '/2" (30"-64" sizes) boss and tap (plugged)
at invert and liting eyes 180° from the boss. These taps facilitate testing or disassembly. If different size or
location of taps is required, it must be specified.

See General Notes on page 4-2.
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@) DUCTILE IRON PIPE

ASSEMBLY OF LOK-RING® PLUGS

‘,-/K uh..}ﬁm A

s wwmm

S

Typical Lok-Ring Plug

NOTE: A Lok-Ring plug, in effect, simulates the spigot end of a Lok-Ring pipe or
fitting, with the outside face of the plug bulkhead plate roughly even with the bearing
face of the plug abutment (simulating the weld ring on a pipe end). The Lok-Ring
plug is normally shipped with the Lok-Ring bolted down (in effect, backward) on
the beveled plain end barrel of the plug. This Lok-Ring is completely removed prior to
insertion of the plug completely inside a socket, then the Lok-Ring is inserted and
spread completely into the socket locking groove (in effect, behind the plug) to
restrain it in the socket.

Assembly Instructions:

1.Remove (unbolt) the Lok-Ring completely off the plug by wrenching or manipulating
only the outside closure nut opposite the locked (nut) side of the closure mechanism.

2. Prepare spigot and sockets, insert gasket, and lubricate the plug spigot end and
gasket in accordance with basic Fastite (and Lok-Ring) joint assembly instructions. See
page 2-10.

3. Push or pull the plug completely inside the socket. Due to the short nature
of the push-on joint plug, some means is normally necessary to stabilize or brace the
plug so that it does not pivot or “buck sideways” in joint assembly. A longer pipe, the
end of which can be placed against the outside face of the plug, or a (large bearing
face) timber braced between the plug face and the flat lower face of a backhoe bucket
are normally quite effective for this purpose. Of course, if the end of a pipe is used to
push the plug in, any conventional pipe assembly means could be used to pull or push
the pipe and the plug into the socket. Sufficient socket locking groove “width” should
be clearly visible after pushing the plug inside the socket to allow insertion of the
Lok-Ring.

4. Compress the ends of the loose Lok-Ring together and push it completely into
the socket locking groove to restrain the plug in the socket.

5. Wrenching only the inside spreader nut opposite the locked side of the closure
mechanism, mechanically spread the Lok-Ring into firm contact with the inner socket
surface of the socket locking groove.

6. Inspect the installed Lok-Ring making sure that the ring is completely inserted in
the socket locking groove and completely restrained by the socket restraint lip from one
end of the ring to the other end all around the joint. If the ring is out of the groove at
any point, correct this condition prior to applying any pressure load to the plug.
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PUSH-ON FITTING ASSEMBLY INSTRUCTIONS

ASSEMBLY INSTRUCTIONS

Assembling AMERICAN Lok-Ring® and Flex-Ring® fittings is simple. It is very similar to
the assembly of Fastite pipe shown in Section 2. (For instructions on complete assembly of
Fast-Grip®, Flex-Ring, Field Flex-Ring®, and Lok-Ring joints, check Section 9.)

Fast-Grip gaskets may be used in lieu of standard Fastite gaskets in the bells of same
size (4"-30") Fastite and Flex-Ring joint pipe or fittings where easy, field-adaptable restraint
is desired in pipelines with working pressure from 150-350 psi, depending on size. No Flex-
Ring restraining mechanism is necessary when using Fast-Grip gaskets in Flex-Ring bells.

Push-on fittings may be assembled on individual pipe aboveground, or assembled onto
the pipeline belowground. Many installers, however, do prefer to pull restrained joint fit-
tings, in particular Fast-Grip, Flex-Ring, etc., onto a piece of pipe aboveground. This is
sometimes accomplished by simply bracing one end of the pipe against a heavy piece of
equipment (e.g. backhoe) and pulling the fitting onto the far end of the pipe using the
method shown below. Then the pipe and fitting can be lowered as a single unit into the
trench. Fittings may be assembled above ground if a situation arises that would make trench
assembly difficult. However, in this case the assembly yokes and pulling sling must be kept
safely in place and the sling must remain taut while the assembly is lowered into the ground.

This should prevent the fitting from slipping off the end of the pipe.

While it may be possible to “rotate” some push-on fittings (after they are
assembled to fixed/in-situ piping), AMERICAN recommends that fittings be
assembled in their actual service orientation.

1. CLEANING OF SOCKET AND SPIGOT

Clean the socket and plain end of the
pipe thoroughly, removing mud, sand, gravel,
ice, frozen material, or other matter that could
prevent a proper joint seal. Material in the gas-
ket grooves may cause the gasket to protrude
into the path of the entering spigot. Therefore,
it is important that all joint recesses be
kept clean during insertion of the gas-
ket and assembly of the joint to prevent
gasket dislodgment and/or subsequent
leakage.
2. PLACEMENT OF GASKET

Wipe the gasket clean. After flexing one
or more “loops” in the gasket, insert the gas-
ket in the gasket recess of the socket with the
large sealing end of the gasket toward the rear
of the socket (Photo 1). If Fast-Grip gaskets
are used, the center of the gasket loops should
be positioned between tooth locations. Press
the gasket into the mating socket recesses so
the metal-carrying retainer end of the gasket is
seated completely and uniformly in the socket
groove. Take care that no gasket loops or bulg-
es protrude into the path of the entering pipe
spigot. In extremely cold weather conditions,
gaskets should be warmed before installing.

3. LUBRICATION OF THE JOINT

With a clean brush, apply a liberal amount
of regular Fastite lubricant completely over the
exposed inner surface of the gasket after it is
placed in the socket (Photo 2). Also, apply lu-
bricant completely over the plain end of the
pipe, the spigot radius, and the outer surface
of the pipe up to the assembly stripe (Photo 3).
Use only lubricant provided by AMERICAN.
For underwater or very wet conditions, special
AMERICAN underwater lubricant is recom-
mended and is available upon request. This
special lubricant for underwater service is rela-
tively insoluble in water immersion or exposure
to flowing water.
4. INITIAL PLACEMENT OF BEVEL
END INTO SOCKET+

The spigot end of the pipe should be in
reasonably straight alignment when entered in
the socket. Center the spigot in the installed
gasket, so it makes firm and even contact with
the inner surface of the gasket. Do not place
pipe spigot in socket while in a substantially
deflected position.

1 Joints using Fast-Grip gaskets should be assembled in proper orientation so as to avoid rotation of the fitting after
assembly. See Fast-Grip Gasket Assembly Instructions in Secton 9.
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ASSEMBLY INSTRUCTIONS-Continued

5. PULL-ON ASSEMBLY OF PUSH-ON
FITTINGS AND RIGGING

Fittings may normally then be pulled
readily onto pipe ends by first firmly sup-
porting the fitting in aligned assembly posi-
tion, and then pulling on the center of a wire
rope or chain sling attached to the fitting bell
with any suitable pulling mechanism (such as
a backhoe, come-along(s), pry bar, etc.) until
the spigot is fully inserted into the socket.

Larger-diameter fittings can be asembled
with field-made rigging similar in function to
the smaller custom steel yokes, but instead
using a chain or wire rope sling, etc.,looped
under the spigot to, in similar effect, direct
a single-point pulling force into two pulling
sling legs straight at the springline. (See Photo
3)

6. COMPLETE ASSEMBLY OF PLAIN
END INTO SOCKET

Pull the sling with smooth, steady force
until the fitting is “pulled up” and the plain
end uniformly contacts the rear of the socket.
Itis best practice to make assemblies smoothly
and progressively in one motion, without re-
peated “wobbling” (or joint deflection) back
and forth. Desired joint deflection may then
be set. Any abnormal joint assembly loads
or behavior, such as unexplained exposure
of the assembly stripe outside the bell, may
indicate improper cleaning, gasket insertion,
spigot placement, or lubrication. In any such

case, it may be advisable to feel for correct
gasket positioning by passing a thin (automo-
tive or other) feeler gauge between the bell
and spigot all around the assembled joint.

Any joint with apparent problems
(pushed gasket locations found by the probe,
etc.) should be disassembled and corrected
prior to filling or testing the pipeline. (See
Section 9 for disassembly involving Fast-Grip
gaskets or Field Flex-Rings.)

DOUBLE FITTING ASSEMBLY

In areas involving short lengths of pipe
between two fittings, it may be desirable to
simultaneously assemble the two fittings onto
a single piece of pipe. This may be accom-
plished with AMERICAN push-on joint fit-
tings due to the self-centering nature of
the joints.

This "double assembly” procedure is
similar to the single fitting assembly pro-
cedure mentioned earlier. In fact, Steps 1
through 4 are identical. For Step 5, place one
yoke over the bell end of one of the fittings.
Then, place the second yoke under the bell of
the other fitting (Photo 4). Attach a wire rope
sling (or other similar device) to the yokes in a
manner similar to Step 5 (Photo 5). Note that
both yokes can also be placed on the bottoms
of the fittings for the same effect, if desired.
Complete the assembly by simply pulling the
ends of the sling with a pulling mechanism as
in Step 5.
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ASSEMBLY INSTRUCTIONS-Continued

Another method for the “double as-
sembly” may be more convenient for pipes
of sufficient length and any in-trench applica-
tions where there may not be easy means for
sufficient bracing of the fitting. This method
involves the use of two come-alongs (one on
each side of the pipe) in order to provide a
reasonably steady, evenly distributed assem-
bly force. The assembly procedure is similar
to the previously mentioned procedure. Place
yokes on the fittings in the same manner as the
other “double assembly” procedure (Photo 9).
Then, place one short assembly sling under
each of the two fittings and attach the sling to
the yokes. Position the come-alongs on each
side of the assembly and attach the sling thim-
bles or loops to both sides of the come-alongs
(Photo 6). Work the come-alongs simultane-
ously to make a smooth, even assembly.

FIELD-CUT PIPE
When pipe is cut in the field, the cut end
must be properly prepared prior to assembly

into the push-on socket. Using a portable
grinder, place an approximately 1/4" to 1/2"
long smooth assembly chamfer or bevel on
the outside end of the pipe. This bevel should
make an angle of 30°-40° with the axis of the
pipe. Care should be taken to ensure that all
corners are rounded and no sharp or rough
edges remain that might damage or dislodge
the gasket. Finally, it is good practice to mark
at least a rough assembly stripe on the newly
beveled pipe. The distance from the beveled
end of the pipe to the opposite edge of the
stripe should be about 1/8" less than the sock-
et depth. (See Table No. 4-1 for typical socket
depths of pipe or fittings, or measure same in
the field.) This stripe is helpful in confirming
proper joint insertion and also as an indication
of joint deflection.

FIELD RIGGING EXAMPLE

NOTES:

Assembly of a larger push-on joint fitting.

*Larger-diameter fittings which cannot be assembled with equipment shown may be assembled using
a similar procedure with heavier or stronger field rigging and more powerful equipment. (See example

photos above.)

Final restrained joint pipe/fitting assemblies (connections to previously installed/fixed piping) should be
assembled in proper orientation so as to avoid rotation of the fitting after assembly. See Fast-Grip Gasket
Assembly Instructions in Restrained Joint Pipe (Section 9).
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AMERICAN Ductile Iron Mechanical Joint Fittings

The principal standards covering full body mechanical joint fittings are ANSI/AWWA C110/
A21.10 and ANSI/AWWA C111/A21.11. Compact ductile iron fittings are covered in ANSI/AWWA
C153/A21.53. These and other standards are referenced throughout this section either by the full
ANSI/AWWA designation or by only the AWWA numbering, such as AWWA C110.

AMERICAN supplies a complete line
of 4" through 48" mechanical joint fittings
meeting the requirements of ANSI/AWWA
C110/A21.10 or ANSI/AWWA C153
A21.53, with the joint meeting the require-
ments of ANSI/AWWA C111/A21.11.
Also included in this section are fittings
which are unusual as to size combina-
tion, joint combination, outlets, and other
variations. These fittings are designated as
“AMERICAN standard” and comply with
the applicable requirements of the ANSI/
AWWA standards.

Mechanical joint fittings have been
used extensively in underground service
with Fastite joint pipe as well as mechanical
joint pipe. Since 48" is the maximum size
mechanical joint, Fastite or Lok-Ring fittings
are normally furnished with AMERICAN 54"
and larger Fastite or Lok-Ring joint pipe.

While mechanical joint fittings have
provided excellent service for decades, their
use is currently being supplanted in many
cases by Fastite, Flex-Ring, and Lok-Ring
fittings. These fittings offer improved and
less labor-intensive field assembly and per-
formance, and their use should be consid-
ered in lieu of mechanical joint fittings in

most large-diameter applications.  See
Section 4.

When joint restraint is required under-
ground or aboveground, several types of re-
strained joints are available from AMERICAN.
See Sections 4 and 9.

The design of mechanical joint fittings
is based on their use with pipe having out-
side diameters that are standard for me-
chanical joint and for Fastite joint pipe. In
planning a mechanical joint connection to
an old existing pipeline, the outside diam-
eter should be carefully checked where con-
nection is to be made.

Mechanical joint fittings are normally
furnished complete with a gland, plain rub-
ber gasket, and tee head alloy steel bolts
with heavy hex nuts for each socket.

Ductile iron fittings for pressure ratings
of 150, 250 and 350 psi are furnished as
shown in the tables in this Section.

Fittings for water service are generally
furnished with cement lining in accordance
with AWWA C104 and with an outside as-
phaltic coating. They can also be furnished
asphaltic coated or uncoated inside. For
special conditions, other types of coatings
and linings are available. See Section 11.

Installing a mechanical joint bend in a gravity sewer utilizing field-cut closure pieces

to locate the fitting accurately.
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General Notes Relating to Mechanical Joints

1. Fittings in the following tables with
ANSI/AWWA standards listed in the head-
ing are as specified in those standards. Fit-
tings in tables with heading “AMERICAN
standard” are either not included in the
ANSI/AWWA standards or vary therefrom
in weights and/or dimensions.

2. Fittings are manufactured of ductile
iron meeting the requirements of AWWA
C110 or C153, as applicable.

3. Weights of accessories are not in-
cluded in weights of fittings shown in ta-
bles unless specifically noted. Where “As-
sembled Weight" is shown, joint materials
are shipped assembled on the fitting. For
weights of accessories, see Section 2.

4. Weights and dimensions of fittings
can vary due to changes in foundry equip-
ment.

5. Orientation of bolt holes in me-
chanical joint fittings with respect to any
centerline* is not fixed. Where bolt holes
are required to straddle the centerline of
the fitting, this must be specified by the
purchaser.

6. For allowable joint deflection of
mechanical joints, see Section 2.

7. Mechanical joint flanges can nor-
mally be furnished tapped for studs when
specified by the purchaser. See Section 2,
Table No. 2-15.

8. All pressure ratings shown are for
water service.

9. The ANSI/AWWA C110/A21.10
thicknesses of most mechanical joint fit-
tings shown in tables in this section are
the same thicknesses as Class “B" or “D"
(most of them being Class “B") per the
obsolete AWWA C100 standard; these
thicknesses and corresponding outside di-
ameters are shown in Section 12, Table No.
12-1.

10. Some fittings are available with
body metal thickness other than as shown
in the tables. Some fittings are available in
different sizes and with different size com-
binations than shown. Check AMERICAN
regarding special requirements.

11. See Section 7 for AMERICAN
specials.

12. Locations of taps in mechani-
cal joint fittings should be designated as
shown on page 6-5 for flanged fittings.

13. MJ connecting pieces (MJ-MJ,
MJ-PE, MJ-Flg, and Flg-PE) are furnished
by AMERICAN as fabricated piping and
can be furnished in variable lengths. See
Sections 7 and 8.

14. Fittings may be furnished by
AMERICAN manufactured by others. Any
such fittings will be manufactured in ac-
cordance with appropriate ANSI/AWWA
or AMERICAN standards.

15. Some configurations shown for
both AWWA C110 and C153 may not be
available both ways.

16. The thicknesses shown for C153
standard fittings are the nominal thick-
nesses shown in this standard. The shown
lengths and center-to-socket dimensions
of these fittings are minimum dimensions
also in accordance with the C153 stan-
dard. Actual thicknesses of fittings will vary
as allowed by the standard, and actual
lengths and center-to-socket dimensions
will generally be equal to or greater than
those shown in the tables, all depending
on foundry equipment.

17. AMERICAN manufactures 4"
through 12" Mechanical Joint Ductile Iron
pipe in accordance with AWWA C151 and
AWWA C111 and Mechanical Joint fit-
tings up through 48" in accordance with
AWWA C153, AWWA C110, and AWWA
C111, as described therein. However,
AMERICAN does not warrant the perfor-
mance of third-party mechanical retainer
glands or joints using third-party retainer
glands, since the design, manufacturing,
and installation methods are beyond our
control. AMERICAN does manufacture a
number of restrained joints such as Fast-
Grip®, Flex-Ring®, Field Flex-Ring®, Lok-
Ring®, Flex-Lok®, and other devices, where
we warrant the joint as well as the associ-
ated pipe and fittings of our manufacture.

*The normal but not universal practice is to have the bolt
holes straddle the vertical centerline of a fitting, which is
determined when the fitting is in the position to change
the direction of fluid flowing in a horizontal plane. With
standard base bends and standard base tees, the determi-
nation is made when the fitting is in position to change the
direction of fluid flowing in a vertical plane.
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AMERICAN Ductile Iron Mechanical Joint Fittings
Applications of Standard Fittings

REQUIRED ALTERNATE REQUIRED ALTERNATE
MJ & Flange MJ 90° MJ-MJ & PE MJ Tee with
90° Bend Bend with Flange Tee PE Nipple

& PE Nipple

MJ Tee with MJ & MJ-MJ & Flange MJ Wye with
PE 45° Bend Wye Flange & PE
Nipple
REQUIRED ALTERNATE 1 ALTERNATE 2

/&Q

Blow-Off Branch Tangential Welded-on Saddle & 45° or
(See Section 7)

Outlet (See Section 7)

MJ Tee Reducing
on Run

MJ Tee
with Reducer

i MJ Tee
MJ Bull-Head Tee with Reducers

In many cases special fittings for various conditions are required; some of these are shown above in columns headed
“Formerly Required.” Under the columns headed “Preferred Alternate” are shown combinations of standard fittings which in
some situations will provide the desired connection. For economy and availability, it is often advantageous to use the
standard fittings.
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AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110 and C153
Mechanical Joint Dimensions

14"-48" Glands may
be tapered as shown
by dotted line
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Table No. 5-1
Dimensions in Inches Bolts

Sre A L No. per|  Siz

" Plain End B J K K, ci10 C153 M S Joint in.e

4 4.80 2.50 7.50 9.38 9.12 1.00 .60 .75 .65 4 /4 x 32

6 6.90 2.50 9.50 | 11.31 | 11.12 1.06 .63 .88 .70 6 /4 x 3/

8 9.05 2.50 | 11.75 | 13.63 | 13.37 1.12 .66 1.00 .75 6 3ax 4
10 11.10 2.50 | 14.00 | 15.81 | 15.62 1.19 .70 1.00 .80 8 34x 4
12 13.20 2.50 | 16.25 | 18.06 | 18.00 1.25 .73 1.00 .85 8 3/ux 4
14 15.30 3.50 | 18.75 | 20.69 | 20.25 1.31 .79 1.25 .89 10 /4 x 4/>
16 17.40 3.50 | 21.00 | 22.94 | 22.50 1.38 .85 1.31 97 12 /4 x 41/
18 19.50 3.50 | 23.25 | 25.28 | 24.75 1.44 1.00 1.38 1.05 12 /4 x 4/>
20 21.60 3.50 | 25.50 | 27.08 | 27.00 1.50 1.02 1.44 1.12 14 /4 x 41/
24 25.80 3.50 | 30.00 [ 31.75 | 31.50 1.62 1.02 1.56 1.22 16 3/, x5
30 32.00 4.00 | 36.88 | 39.12 | 39.12 1.81 - 2.00 1.50 20 1x6
36 38.30 4.00 | 43.75 | 46.00 | 46.00 | 2.00 - 2.00 1.80 24 1x6
42 44.50 4.00 | 50.62 | 63.12 | 53.12 | 2.00 - 2.00 1.95 28 |1/4x6'/
48 50.80 4.00 | 57.50 | 60.00 | 60.00 | 2.00 - 2.00 2.20 32 |1/4x6'/%

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.
All center dimensions reflect the C153 standard minimum dimension.

For mechanical joints for pipe see Section 2.

For tolerances and additional dimensions see AWWA C111.

Bolt holes are 1/8” larger than the bolt diameters.

Mechanical Joint Retainer Gland designs (by others) often require longer than the above standard bolting. See Sections 9
and 12 regarding alternative restrained joints, and also retainer gland applications.

5-4




DUCTILE IRON PIPE /

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10
Mechanical Joint Plain End
Standard Dimensions

"*L%
y -
b
=
(S —
=
Table No. 5-2
) Dimensions in Inches Weight of (8" long)
Size Plain End
n. A T L Ib
4 4.80 A7 5.5 13
6 6.90 .50 5.5 21
8 9.05 .54 5.5 30
10 11.10 .60 5.5 41
12 13.20 .68 5.5 56
14 15.30 .66 8.0 63
16 17.40 .70 8.0 76
18 19.50 .75 8.0 92
20 21.60 .80 8.0 109
24 25.80 .89 8.0 145
30 32.00 1.03 8.0 208
36 38.30 1.15 8.0 279
42 44.50 1.28 8.0 362
48 50.80 1.42 8.0 458

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.

All center dimensions reflect the C153 standard minimum dimension.

The “L” dimension is minimum length of the plain end which must be gauged to ensure the outside diameter is within the
dimensions and tolerances required.

The laying length of a plain end of an MJ fitting is 8” longer than the laying length of a bell end.

Plain ends of fittings may be furnished with beveled ends for assembly with either Fastite or mechanical joints.

However, if beveled ends are required they must be specified.
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AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10 and C153/A21.53
90° Bends (1/4th)

Table No. 5-3 M and M AWWA C110 MJand PE
) Pressure Dimensions in Inches Weight in Pounds
Size Rating
in. psi T A S R MJ & MJ MJ & PE
4 350 52 6.5 14.5 4.5 55 50
6 350 55 8.0 16.0 6.0 85 80
8 350 .60 9.0 17.0 7.0 125 120
10 350 68 11.0 19.0 9.0 190 190
12 350 .75 12.0 20.0 10.0 255 255
14 350 66 14.0 22.0 115 340 325
16 350 .70 15.0 23.0 12.5 430 410
18 350 75 16.5 24.5 14.0 545 520
20 350 .80 18.0 26.0 15.5 680 650
24 350 .89 22.0 30.0 18.5 1025 985
30 250 1.03 25.0 33.0 21.5 1690 1585
36 250 1.15 28.0 36.0 24.5 2475 2310
42 250 1.28 31.0 39.0 27.5 3410 3200
48 250 1.42 34.0 42.0 30.5 4505 4330

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.
All center dimensions meet the C153 standard minimum dimension.

Table No. 5-4 AWWA C153 - Compact

) Pressure Dimensions in Inches Weight in Pounds

Sze Rating T A s
' psl nom. min. min. MJ &MJ MJ & PE

4 350 .34 4.00 9.50 25 22

6 350 .36 5.00 11.50 39 41

8 350 .38 6.50 12.50 57 58
10 350 .40 7.50 13.00 89 83
12 350 42 9.00 14.50 108 114
14 350 A7 11.50 19.50 210 197
16 350 .50 12.50 20.50 264 248
18 350 .54 14.00 21.00 335 325
20 350 .57 15.00 22.50 400 390
24 350 .61 16.75 25.00 565 575
30 250* .66 21.50 30.50 930 865
36 250" 74 24.50 33.50 1450 1355
42 250* .82 29.25 38.25 2205 2055
48 250" .90 33.25 42.25 2990 2805

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

*Based on performance testing per AWWA C153, AMERICAN can rate these fittings 350 psi. However,
because of the more labor-intensive and labor—reliant assembly of the MJ joint and the substantial thrust
restraint requirements for working pressures that high, we recommend push-on joint configurations
(Fastite, Flex-Ring and Lok-Ring) for high pressure applications.
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AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10 and C153/A21.53
45° Bends (1/8th)

MJ and MJ MJ and PE
Table No. 5-5 AWWA C110

) Pressure Dimensions in Inches Weight in Pounds
Size Rating

n. psi T A S R MJ & MJ MJ & PE

4 350 .52 4.0 12.0 4.81 50 45

6 350 .55 5.0 13.0 7.25 75 70

8 350 .60 5.5 13.5 8.44 110 105
10 350 .68 6.5 14.5 10.88 155 155
12 350 .75 7.5 15.5 13.25 215 215
14 350 .66 7.5 16.5 12.06 270 255
16 350 .70 8.0 16.0 13.25 340 320
18 350 .75 8.5 16.5 14.50 420 395
20 350 .80 9.5 17.5 16.88 530 500
24 350 .89 11.0 19.0 18.12 755 715
30 250 1.08 15.0 23.0 27.75 1380 1275
36 250 1.15 18.0 26.0 35.00 2095 1930
42 250 1.28 21.0 29.0 42.25 2955 2745
48 250 1.42 24.0 32.0 49.50 4080 3815

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.
All center dimensions meet the C153 standard minimum dimension.

Table No. 5-6 AWWA C153 - Compact

) Pressure Dimensions in Inches Weight in Pounds

Sze Rating T A s
' psl nom. min. min. MJ &MJ MJ & PE

4 350 .34 2.0 7.5 22 19

6 350 .36 3.0 8.5 32 34

8 350 .38 3.5 9.0 46 49
10 350 40 4.5 10.0 70 69
12 350 42 5.5 11.0 86 93
14 350 AT 5.0 13.0 160 146
16 350 .50 5.5 13.5 202 184
18 350 .54 6.0 13.0 250 235
20 350 .57 7.0 14.0 305 290
24 350 .61 7.5 14.5 405 390
30 250" .66 10.5 19.5 780 715
36 250" 74 11.5 21.0 1135 1040
42 250" .82 14.0 23.0 1610 1460
48 250" .90 15.0 24.0 2090 1905

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

*Based on performance testing per AWWA C153, AMERICAN can rate these fittings 350 psi. However,
because of the more labor-intensive and labor-reliant assembly of the MJ joint and the substantial thrust
restraint requirements for working pressures that high, we recommend push-on joint configurations
(Fastite, Flex-Ring and Lok-Ring) for high pressure applications.
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AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10 and C153/A21.53
22'%,° Bends (1/16th)

MJ and MJ MJ and PE
Table No. 5-7 AWWA C110
) Pressure Dimensions in Inches Weight in Pounds
Size Rating
in. psi T A S R MJ & MJ MJ & PE
4 350 .52 4.0 12.0 10.06 50 45
6 350 .55 5.0 13.0 15.06 75 70
8 350 .60 5.5 13.5 17.62 110 105
10 350 .68 6.5 14.5 22.62 160 160
12 350 .75 7.5 156.5 27.62 220 220
14 350 .66 7.5 15.5 2512 275 -
16 350 .70 8.0 16.0 27.62 345 325
18 350 .75 8.5 16.5 30.19 430 405
20 350 .80 9.5 17.5 35.19 535 505
24 350 .89 11.0 19.0 37.69 765 725
30 250 1.03 15.0 23.0 57.81 1400 1295
36 250 1.15 18.0 26.0 72.88 2135 1970
42 250 1.28 21.0 29.0 88.00 3020 2810
48 250 1.42 24.0 32.0 103.06 4170 -

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.
All center dimensions meet the C153 standard minimum dimension.

Table No. 5-8 AWWA C153 - Compact
Sie PFV{?“S#; Dimensions in Inches Weight in Pounds
" pst non. m?n. m?n. MJ & MJ MJ & PE
4 350 .34 15 7.0 18 18
6 350 .36 2.0 7.5 31 29
8 350 .38 2.5 8.0 46 43
10 350 .40 3.0 8.5 64 61
12 350 42 3.5 9.0 80 79
14 350 AT 3.75 11.25 136 133
16 350 .50 3.75 11.75 172 166
18 350 .54 4.5 13.0 255 235
20 350 .57 4.5 14.0 310 300
24 350 .61 4.5 14.5 412 395
30 250" .66 6.75 15.75 665 600
36 250* 74 7.75 16.75 960 865
42 250" .82 9.0 18.0 1350 1200
48 250* .90 10.0 19.0 1760 1575

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

*Based on performance testing per AWWA C153, AMERICAN can rate these fittings 350 psi. However,
because of the more labor—intensive and labor-reliant assembly of the MJ joint and the substantial thrust
restraint requirements for working pressures that high, we recommend push-on joint configurations
(Fastite, Flex-Ring and Lok-Ring) for high pressure applications.
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DUCTILE IRON PIPE )

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10 and C153/A21.53
11',° Bends (1/32nd)

MJ and MJ MJ and PE
Table No. 5-9 AWWA C110

) Pressure Dimensions in Inches Weight in Pounds
Size Rating

n. psi T A S R MJ & MJ MJ & PE

4 350 .52 4.0 12.0 20.31 50 45

6 350 .55 5.0 13.0 30.50 75 70

8 350 .60 5.5 13.5 35.50 110 105
10 350 .68 6.5 14.5 45.69 160 160
12 350 .75 7.5 15.5 55.81 220 220
14 350 .66 7.5 15.5 50.75 275 260
16 350 .70 8.0 16.0 55.81 345 325
18 350 .75 8.5 16.5 60.94 430 405
20 350 .80 9.5 17.5 71.06 540 510
24 350 .89 11.0 19.0 76.12 770 730
30 250 1.08 15.0 23.0 116.75 1410 1305
36 250 1.15 18.0 26.0 147.25 2145 1980
42 250 1.28 21.0 29.0 177.69 3035 -
48 250 1.42 24.0 32.0 208.12 4190 3925

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.
All center dimensions meet the C153 standard minimum dimension.

Table No. 5-10 AWWA C153 - Compact

) Pressure Dimensions in Inches Weight in Pounds

e Ratina T A s
: psi nom min min MJ & MJ MJ & PE

4 350 .34 1.25 6.25 16 17

6 350 .36 1.5 7.0 30 27

8 350 .38 1.75 7.25 42 39
10 350 .40 2.0 7.5 58 52
12 350 A2 2.25 7.75 67 69
14 350 A7 2.5 10.5 93 118
16 350 .50 2.5 10.5 148 136
18 350 .54 3.0 13.0 205 235
20 350 .57 3.0 14.0 245 300
24 350 .61 3.0 14.5 315 400
30 250" .66 4.75 13.75 600 535
36 250" 74 5.0 14.0 820 725
42 250" .82 6.0 15.0 1180 1030
48 250" .90 6.5 15.5 1475 1290

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

*Based on performance testing per AWWA C153, AMERICAN can rate these fittings 350 psi. However,
because of the more labor-intensive and labor-reliant assembly of the MJ joint and the substantial thrust
restraint requirements for working pressures that high, we recommend push-on joint configurations
(Fastite, Flex-Ring and Lok-Ring) for high pressure applications.

See General Notes on page 5-2.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10
Tees and Crosses

Nh

—$

N

l——— L*»"—LH

< H—> H
AllMJ Cross
Table No. 5-11
Size Pressure Dimensions in Inches Weight in Pounds
n. Rating Tee  Cross
Run [Branch psl T T, H J S AllMJ | All MY
4 4 350 .52 .52 6.5 6.5 14.5 80 105
6 4 350 .55 .52 8.0 8.0 16.0 115 140
6 6 350 .55 .55 8.0 8.0 16.0 125 | 160
8 4 350 .60 .52 9.0 9.0 17.0 165 185
8 6 350 .60 .55 9.0 9.0 17.0 175 | 205
8 8 350 .60 .60 9.0 9.0 17.0 185 235
10 4 350 .68 .52 11.0 11.0 19.0 235 | 260
10 6 350 .68 .55 11.0 11.0 19.0 250 285
10 8 350 .68 .60 11.0 11.0 19.0 260 | 310
10 10 350 .80 .80 11.0 11.0 19.0 310 380
12 4 350 .75 .52 12.0 12.0 20.0 315 340
12 6 350 .75 .55 12.0 12.0 20.0 325 360
12 8 350 .75 .60 12.0 12.0 20.0 340 | 385
12 10 350 .87 .80 12.0 12.0 20.0 390 460
12 12 350 .87 .87 12.0 12.0 20.0 410 495

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.
All center dimensions meet the C153 standard minimum dimension.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10

Table No. 5-11—Continued

Tees and Crosses

Size Pressure Dimensions in Inches Weightin Pounds

in. Rating Tee | Cross
Run |Branch | P* T T, H J S AllMJ | AllMY
*14 4 350 .66 .52 14.0 14.0 22.0 420 | 450
14 6 350 .66 .55 14.0 14.0 22.0 435 | 475
14 8 350 .66 .60 14.0 14.0 22.0 450 | 500
14 10 350 .66 .68 14.0 14.0 22.0 465 | 540
14 12 350 .66 .75 14.0 14.0 22.0 495 | 585
14 14 350 .66 .66 14.0 14.0 22.0 520 | 635
*16 4 350 .70 .52 15.0 15.0 23.0 525 | 555
16 6 350 .70 .55 15.0 15.0 23.0 540 | 575
16 8 350 .70 .60 15.0 15.0 23.0 550 | 605
16 10 350 .70 .68 15.0 15.0 23.0 570 | 645
16 12 350 .70 .75 15.0 15.0 23.0 590 | 685
16 14 350 .70 .66 15.0 15.0 23.0 620 | 735
16 16 350 .70 .70 15.0 15.0 23.0 650 | 790
18 6 350 .75 .55 13.0 156.5 21.0 590 | 625
18 8 350 .75 .60 13.0 15.5 21.0 605 | 655
18 10 350 .75 .68 13.0 156.5 21.0 620 | 685
18 12 350 .75 .75 13.0 156.5 21.0 640 | 725
18 14 350 .75 .66 16.5 16.5 24.5 755 | 870
18 16 350 .75 .70 16.5 16.5 24.5 785 | 930
18 18 350 .75 .75 16.5 16.5 24.5 820 | 995
20 6 350 .80 .55 14.0 17.0 22.0 725 | 760
20 8 350 .80 .60 14.0 17.0 22.0 735 | 790
20 10 350 .80 .68 14.0 17.0 22.0 755 | 820
20 12 350 .80 .75 14.0 17.0 22.0 775 | 860
20 14 350 .80 .66 14.0 17.0 22.0 795 | 905
20 16 350 .80 .70 18.0 18.0 26.0 945 | 1085
20 18 350 .80 .75 18.0 18.0 26.0 985 | 1155
20 20 350 .80 .80 18.0 18.0 26.0 1020 | 1230
24 6 350 .89 .55 15.0 19.0 23.0 985 | 1025
24 8 350 .89 .60 15.0 19.0 23.0 1000 | 1045
24 10 350 .89 .68 15.0 19.0 23.0 1020 | 1085
24 12 350 .89 .75 15.0 19.0 23.0 1030 | 1110
24 14 350 .89 .66 15.0 19.0 23.0 1055 | 1155
24 16 350 .89 .70 15.0 19.0 23.0 1075 | 1200
24 18 350 .89 .75 22.0 22.0 30.0 1400 | 1590
24 20 350 .89 .80 22.0 22.0 30.0 1450 | 1675
24 24 350 .89 .89 22.0 22.0 30.0 1535 | 1835
30 6 250 1.08 .55 18.0 23.0 26.0 1730 [ 1770
30 8 250 1.08 .60 18.0 23.0 26.0 1745 | 1795
30 10 250 1.08 .68 18.0 23.0 26.0 1760 | 1830
30 12 250 1.08 .75 18.0 23.0 26.0 1780 | 1865
30 14 250 1.08 .66 18.0 23.0 26.0 1800 | 1905
30 16 250 1.08 .70 18.0 23.0 26.0 1820 | 1950
30 18 250 1.08 .75 18.0 23.0 26.0 1845 | 2000
30 20 250 1.08 .80 18.0 23.0 26.0 1875 | 2060
30 24 250 1.08 .89 25.0 25.0 33.0 2400 | 2675
30 30 250 1.03 1.08 25.0 25.0 33.0 2595 | 3075

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service

representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

)
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10
Tees and Crosses

Table No. 5-11—Continued

Size Pressure Dimensions in Inches Weightin Pounds

in. Rating Tee | Cross
Run |Branch | P* T T, H J S AlIMJ | AllMY
12 250 1.15 .75 20.0 26.0 28.0 2550 | 2630

14 250 115 66 20.0 26.0 28.0 2570 | 2665

16 250 1.15 .70 20.0 26.0 28.0 2585 | 2705

18 250 115 75 20.0 26.0 28.0 2610 | 2750

20 250 1.15 80 20.0 26.0 28.0 2635 | 2805

24 250 115 89 20.0 26.0 28.0 2690 | 2910

30 250 115 1.03 280 280 36.0 3545 | 3965
36 250 1.15 1.15 28.0 28.0 36.0 3745 | 4370
24 250 128 89 230 300 310 3690 | 3910
30 250 1.28 1.03 31.0 31.0 39.0 4650 | 5040
36 250 178 1.58 310 310 39.0 6075 | 6655
42 250 1.78 1.78 31.0 31.0 39.0 6320 | 7145
24 250 142 89 26.0 34.0 34.0 4905 | 5210
30 250 142 1.03 26.0 34.0 34.0 5140 | 5495
36 250 142 115 34.0 340 420 6280 | 6790
42 250 1.96 1.78 34.0 34.0 420 8130 | 8815
48 250 1.96 1.96 34.0 34.0 42.0 8420 | 9380

55555888 888888888

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions meet the C153 standard minimum dimension.

Note: Welded-on outlets may be preferable to tees and crosses in many cases from a layout, installation
and economical standpoint. See Section 7.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings
ANSI/AWWA C153/A21.53
Compact Tees and Crosses

All MJ Tee
All MJ Cross
Table No. 5-12
Size Pressure Dimensions in Inches Weight in Pounds
n. Rating Tee Cross
Run |Branch | P® T T, H J AllMJ AllMJ
nom. nom. min. min.
4 4 350 34 34 40 4.0 32 40
6 4 350 .36 34 4.0 50 46 68
6 6 350 .36 36 50 50 56 75
8 4 350 .38 34 4.0 6.5 60 99
8 6 350 .38 36 50 6.5 72 108
8 8 350 .38 .38 6.5 6.5 86 105
10 4 350 40 34 40 75 78 98
10 6 350 40 .36 50 75 0 118
10 8 350 40 38 6.5 75 105 138
10 10 350 40 40 75 75 120 145
12 4 350 42 34 40 8.75 94 100
12 6 350 42 36 50 8.75 110 140
12 8 350 42 38 6.5 8.75 125 162
12 10 350 42 40 75 8.75 140 190
12 12 350 42 42 8.75 8.75 160 213
14 4 350 47 34 55 105 172 162
14 6 350 A7 36 6.5 105 182 181
14 8 350 47 38 75 105 206 259
14 10 350 A7 40 85 105 228 223
14 12 350 47 42 95 105 234 244
14 14 350 A7 A7 105 105 280 299
16 6 350 50 .36 6.5 15 228 250
16 8 350 50 38 75 115 248 289
16 10 350 50 40 85 115 264 345
16 12 350 50 42 95 115 280 397
16 14 350 50 Kivg 105 1.5 316 333
16 16 350 50 50 115 115 322 385

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

Numerals on cuts indicate standard order of specifying size and joint type of fitting.

See Section 6 for reducing tees, tees reducing on run and branch, and bullhead tees.

)
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings
ANSI/AWWA C153/A21.53
Compact Tees and Crosses

Table No. 5-12—Continued

Size Pressure Dimensions in Inches Weight in Pounds
in. Rating Tee Cross
Run |Branch| P¥ T T, H J AllMJ AllMJ
nom. nom. min. min.
18 6 350 54 36 6.5 125 275 260
18 8 350 54 .38 75 125 295 282
18 10 350 54 40 85 125 315 308
18 12 350 54 42 95 125 335 -
18 14 350 54 A7 105 125 380 384
18 16 350 54 50 1.5 125 405 -
18 18 350 54 54 125 125 435 630
20 6 350 b7 36 6.5 14.0 315 306
20 8 350 57 38 8.0 14.0 345 341
20 10 350 b7 40 9.0 14.0 370 370
20 12 350 b7 42 10.0 14.0 395 392
20 14 350 b7 A7 1.0 14.0 440 451
20 16 350 b7 50 120 14.0 465 634
20 18 350 b7 54 13.0 14.0 505 547
20 20 350 57 57 14.0 14.0 535 605
24 6 350 61 36 13.0 17.0 415 403
24 8 350 61 38 130 17.0 445 431
24 10 350 61 40 13.0 17.0 470 465
24 12 350 61 42 13.0 17.0 500 494
24 14 350 61 A7 13.0 17.0 550 553
24 16 350 61 50 13.0 17.0 580 714
24 18 350 61 54 17.0 17.0 625 -
24 20 350 61 57 17.0 17.0 660 809
24 24 350 61 61 17.0 17.0 720 830
30 20 250¢ 66 57 16.5 210 995 991
30 24 250" 66 61 220 220 1060 1083
30 30 250¢ 66 66 220 22.0 1323 1840
36 24 250" 74 61 185 26.0 1498 -
36 30 250¢ 74 66 26.0 26.0 1555 -
36 36 250" 74 74 26.0 26.0 1900 2655
42 24 250" 82 61 220 275 2270 2055
42 30 250" 82 66 220 29.5 2425 2950
42 36 250¢ 32 74 300 30.0 3000 3955
42 42 250" 82 82 30.0 30.0 3175 3725
48 24 250¢ 90 61 280 320 2870 2766
48 30 250" 90 66 230 320 3050 4500
48 36 250¢ 90 74 335 32.25 3900 3719
48 42 250" 90 82 335 335 4100 4590
48 48 250* .90 90 335 335 4250 4955

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

See General Notes on page 5-2.

* Based on performance testing per AWWA C153, AMERICAN can rate these fittings 350

psi. However, because of the more labor-intensive and labor—reliant assembly of the MJ joint

and the substantial thrust restraint requirements for working pressures that high, we recommend
push-on joint configurations (Fastite, Flex-Ring and Lok—Ring) for high—pressure

applications.
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DUCTILE IRON PIPE )

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10
Reducers

MJ and MJ Reducer

I
L

Large End MJ Reducer

Table No. 5-13
Size Pressure | | ThOKness MJ&MJ | Large End MJ
HEIREG R

6 4 350 .55 .52 9 60 | 17 60

8 4 | 850 | 60 | 52 | 11 | 80| 19 | 80

8 6 350 .60 .55 11 95 | 19 90
70 4 | 350 | 68 | 52 | 12 | 1056 | 20 | 100
10 6 | 350 | .68 | 55 | 12 | 115 | 20 | 115
10 8 | 350 | 68 | 60 | 12 | 135 | 20 | 130
12 4 | 350 | 75 | 52 | 14 | 135 | 22 | 130
12 6 | 350 | .75 | 55 | 14 | 150 | 22 | 145
12 8 | 30 | .75 | 60 | 14 | 165 | 22 | 165
12 | 10 | 350 | .75 | .68 | 14 | 190 | 22 | 185
14 6 350 .66 .55 16 190 | 24 185
14 8 | 350 | .66 | 60 | 16 | 210 | 24 | 205
14 10 350 .66 .68 16 230 - -
14 | 12 350 | 66 | 75 | 16 | 255 | 24 | 255
16 6 350 .70 .55 18 230 | 26 230
16 8 | 30 | .70 | 60 | 18 | 250 | 26 | 250
16 10 350 .70 .68 18 280 | 26 275
16 | 12 3850 | .70 | 75 | 18 | 305 | 26 | 305
16 14 350 .70 .66 18 335 | 26 315
18 8 | 350 | .75 | 60 | 19 | 295 | 27 | 29
18 10 350 .75 .68 19 326 | 27 320
18 | 12 350 | .75 | 75 | 19 | 350 | 27 | 380
18 14 350 .75 .66 19 380 | 27 365
18 | 16 | 350 | .75 | .70 | 19 | 415 | 27 | 395

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN
customer service representative for assistance.
All center dimensions meet the C153 standard minimum dimension.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C110/A21.10
Reducers

Table No. 5-13—Continued

Size Thickness
in. Pressure in. MJ & MJ Large End MJ
Large Small Rz:)t;r;g T Large |T1 Small L Weight L Weight
End End End End in. Ib in. Ib
*20 6 350 .80 .55 20 320 - -
20 8 350 .80 .60 | 20 360 - -

20 10 350 .80 .68 | 20 375 | 28 375
20 12 350 .80 75 | 20 405 | 28 405
20 14 350 .80 .66 | 20 430 | 28 415
20 16 350 .80 .70 | 20 470 | 28 445
20 18 350 .80 75 | 20 510 | 28 485
24 8 350 .89 60 | 24 475 - -
24 10 350 .89 68 | 24 510 - -
24 12 350 .89 75 | 24 560 | 32 550
24 14 350 .89 66 | 24 575 | 32 560
24 16 350 .89 70 | 24 615 | 32 595
24 18 350 .89 75 | 24 660 | 32 635
24 20 350 .89 80 | 24 705 | 32 675
**30 12 250 .03 .75 | 30 865 | 38 875
30 16 250 .03 .70 | 30 940 | 38 920
30 18 250 .03 .75 | 30 990 | 38 965
30 20 250 .03 80 | 30 1060 | 38 | 1020
30 24 250 .03 .89 | 30 1165 | 38 [1125

36 14 250 . 1265 - -
**36 16 250 15 .70 | 36 1320 - -
36 18 250 15 .75 | 36 1385 - -

36 20 250 15 .80 | 36 1450 | 44 | 1420
36 24 250 15 89 | 36 1680 | 44 | 1535
36 30 250 15 1 1.03 | 36 1855 | 44 [ 1750
42 20 250 1.28 80 | 42 1915 - -

42 24 250 1.28 89 | 42 2060 - -
42 30 250 128 | 1.08 | 42 2370 | 50 |2265
42 36 250 1.28 | 1.15 | 42 2695 | 50 | 2530
48 30 250 1.42 |1 1.08 | 48 3005 - -

48 36 250 142 | 115 | 48 3370 - -
48 42 250 1.42 1 1.28 | 48 3750 | 56 | 3540

JE G PG Y
Y
o]
(o]
(&
W
D

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN
customer service representative for assistance.

All center dimensions meet the C153 standard minimum dimension.

**Not included in AWWA C110.

Eccentric reducers are available in some of the above sizes; dimensions and weights
are approximately the same as those shown for concentric reducers. Check availability
of specified size of eccentric reducers as required.
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DUCTILE IRON PIPE /

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C153/A21.53Compact Reducers

Large End MJ Reducer

Table No. 5-14
Size Pressure | | TOKness MJ&MJ | Large End MJ
Rating " -
Lég%e SET]Z” psi Tléﬁgge T1ESnrgaII |r|; Wei'l:?ht ”I; Welg;ht
(nom) | (nom) (min) (min)
6 4 350 .36 .34 4 32 9.5 22
8 4 350 .38 .34 5 43 | 10.5 29
8 6 350 .38 .36 4 54 9.5 32
10 4 350 .40 .34 7 61 12.5 40
10 6 350 .40 .36 5 64 10.5 42
10 8 350 .40 .38 4 62 9.5 45
12 4 350 42 .34 9 82 14.5 52
12 6 350 42 .36 7 85 12.5 53
12 8 350 42 .38 5 82 10.5 55
12 10 350 42 .40 4 82 9.5 57
14 6 350 A7 .36 9 108 14.5 | 112
14 8 350 A7 .38 7 104 12.4 | 108
14 10 350 A7 .40 5 100 | 10.4 | 100
14 12 350 A7 42 4 100 9.4 | 100

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN
customer service representative for assistance.
All center dimensions reflect the C153 standard minimum dimension.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings

ANSI/AWWA C153/A21.53
Compact Reducers

Table No. 5-14-Continued

Size Pressure | MJ&MJ | Large End My
Large | Small el [t Weight | L | Weight
n. n.
End End (min) (min)
16 6 350 11.0| 136 | 16.5| 144
16 8 350 9.0 132 | 144| 136
16 10 350 70| 128 | 12.5| 128
16 12 350 50| 125| 105 119
16 14 350 40| 140] 12.0| 138
18 4 - 11.0| 170 - -
18 8 350 13.0| 194 | 19.5| 195
18 10 350 10.0| 196 | 17.4| 190
18 12 350 7.0 185 | 14.0 | 190

18 14 350 6.0 | 190 | 156.0| 190
18 16 350 50| 196 | 125 | 210

20 6 - 16.0 | 232 - -
20 8 - 16.0 | 227 - -
20 10 350 140 | 225| 19.0| 210
20 12 350 120 | 210| 16.0| 205

20 14 350 100 | 208 | 17.9| 220
20 16 350 70| 225 | 13.5| 290
20 18 350 4.0 | 233 | 12.0 | 335

24 8 - 16.0| 318 | - -
24 10 - 16.0 | 312 - -
24 12 350 16.0 | 310 | 21.0| 290

24 14 350 140 | 315| 21.9| 335
24 16 350 120 | 324 | 17.5| 310
24 18 350 100 | 312 | 180| 315
24 20 350 70| 315| 135 | 307
30 12 250 30.0 | 499 | - -
30 16 250 30.0 | 633 | 39.0| 623
30 18 250 28.0| 658 | 37.0| 635
30 20 250 240 | 628 | 33.0| 603
30 24 250 10.0 | 478 | 245 | 526
36 12 250 30.0 | 1088 | - -

36 16 250 300 | 1016 - -

36 18 250 36.0 | 983 - -

36 20 250 36.0 | 975 | 45.0 | 950
36 24 250 19.0| 770 | 33.0 | 810
36 30 250 16.5 | 650 | 24.5 | 2758
42 20 250 40.0 - - -
42 24 250 40.0 | 1356 | 49.0 | 1319
42 30 250 20.0 {1083 | 29.0 | 1015
42 36 250 16.5 1114 | 24.5 | 1013
48 20 250 400| - - -

48 24 250 400 - - -
48 30 250 40.0 | 1779 | 49.0 | 1711
48 36 250 28.0 | 1641 | 37.0 | 1540
48 42 250 156.5 (1426 | 24.5 | 1274

If dimensions and/or weights for this fitting are critical, please
contact your AMERICAN customer service representative for
assistance.

All center dimensions reflect the C153 standard minimum
dimension.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings

AMERICAN Standard
Wyes

All MJ Wye
Table No. 5-15
Silnz.e Fg':tsi?‘tgf Dimensions in Inches Vg%ggé'sn

Run |Branch | P T T, M N P All MY

4 4 350 .52 .52 12.0 3.0 12.0 95

6 4 350 .55 52 14.5 3.5 14.5 135

6 6 350 .55 .55 14.5 3.5 14.5 150

8 4 350 .60 52 17.5 4.5 17.5 190

8 6 350 .60 .55 17.5 4.5 17.5 205

8 8 350 .60 .60 17.5 4.5 17.5 225
10 4 350 .68 .52 20.5 5.0 20.5 270
10 6 350 .68 .55 20.5 5.0 20.5 285
10 8 350 .68 .60 20.5 5.0 20.5 305
10 10 350 .68 .68 20.5 5.0 20.5 375
12 4 350 .75 .52 24.5 5.5 24.5 380
12 6 350 .75 .55 24.5 5.5 24.5 390
12 8 350 .75 .60 24.5 5.5 24.5 415
12 10 350 .75 .68 24.5 5.5 24.5 500
12 12 350 .75 .75 24.5 5.5 24.5 535
14 6 350 .66 .55 27.0 6.0 27.0 565
14 8 350 .66 .60 27.0 6.0 27.0 595
14 10 350 .66 .68 27.0 6.0 27.0 630
14 12 350 .66 .75 27.0 6.0 27.0 690
14 14 350 .66 .66 27.0 6.0 27.0 700
16 6 350 .70 .55 30.0 6.5 30.0 755
16 8 350 .70 .60 30.0 6.5 30.0 790
16 10 350 .70 .68 30.0 6.5 30.0 850
16 12 350 .70 .75 30.0 6.5 30.0 905
16 14 350 .70 .66 30.0 6.5 30.0 865
16 16 350 .70 .70 30.0 6.5 30.0 890
18 6 350 .75 .55 25.0 1.0 27.5 960
18 8 350 .75 .60 25.0 1.0 27.5 1015
18 10 350 .75 .68 32.0 7.0 32.0 1070
18 12 350 .75 .75 32.0 7.0 32.0 1130
18 14 350 .75 .66 32.0 7.0 32.0 1115
18 16 350 .75 .70 32.0 7.0 32.0 1150
18 18 350 .75 .75 32.0 7.0 32.0 1190

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service

representative for assistance.

Wye dimensions vary between manufacturers.
Numerals on cuts indicate standard order of specifying size of fitting.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Mechanical Joint Fittings

AMERICAN Standard

Wyes
Table No. 5-15—Continued
Silnz.e E’gfiilgg Dimensions in Inches Vggglgélsn

Run [Branch psi T T, M N P S All MJ
20 4 350 .80 .52 27.0 - 29.5 1250
20 6 350 .80 .55 27.0 - 29.5 1300
20 8 350 .80 .60 27.0 - 29.5 1365
20 | 10 350 .80 .68 27.0 1.0 29.5 - 1435
20 12 350 .80 .75 35.0 8.0 35.0 - 540
20 14 350 .80 .66 35.0 8.0 35.0 - 565
20 16 350 .80 .70 35.0 8.0 35.0 - 595
20 18 350 .80 .75 35.0 8.0 35.0 - 630
20 | 20 350 .80 .80 35.0 8.0 35.0 - 690
24 6 350 .89 .55 31.5 0.5 31.5 953
24 8 350 .89 .60 31.5 0.0 34.5 1625
24 12 350 .89 .75 31.5 0.5 34.5 - 1700
24 14 350 .89 .66 40.5 9.0 40.5 - 1760
24 16 350 .89 .70 40.5 9.0 40.5 - 1815
24 18 350 .89 .75 40.5 9.0 40.5 - 1880
24 | 20 350 .89 .80 40.5 9.0 40.5 - 1950
24 | 24 350 .89 .89 40.5 9.0 40.5 - 2115
30 12 250 1.03 .75 49.0 10.00 49.0 18.0 2850
30 16 250 1.08 .70 49.0 10.00 49.0 18.0 2975
30 18 250 1.03 .75 49.0 10.00 49.0 18.0 3040
30 | 20 250 1.08 .80 80.0 10.00 49.0 18.0 3115
30 | 24 250 1.03 .89 49.0 10.00 49.0 18.0 3280
30 | 30 250 1.08 1.08 52.5 18.25 52.5 26.25 3670
36 12 250 1.15 .75 54.0 15.25 54.0 4895
36 14 250 1.15 .66 54.0 | 156.25 54.0 23.25 4970
36 16 250 1.15 .70 54.0 15.25 54.0 23.25 5040
36 18 250 1.15 .75 54.0 | 156.25 54.0 23.25 5120
36 | 20 250 1.15 .80 54.0 15.25 54.0 23.25 5205
36 | 24 250 1.15 .89 54.0 | 156.25 54.0 23.25 5390
36 | 30 250 1.15 1.03 56.0 15.25 56.0 23.25 5805
36 | 36 250 1.15 1.15 60.0 19.50 60.0 27.5 6335
42 24 250 1.28 .89 60.0 12.00 60.0 - -
48 | 36 250 1.96 1.58 64.0 5.0 68.0 - 9065

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service
representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

*Higher pressure rated Wyes may be available in some sizes. Check AMERICAN.

Numerals on cuts indicate standard order of specifying size of fitting.

Other joints (e.g. Fastite, Flex-Ring, or Lok-Ring) are available in some sizes. Check AMERICAN.

Wyes Are Special...

...and if a standard tee and 45° bend, as shown, can satisfactorily
meet the requirement—particularly in large-diameter piping—it
may be advantageous to use them.

Note: Welded-on lateral outlets may be preferable to wyes in some cases from a
layout, installation and economical standpoint. See Section 7.

MJ Tee with MJ &
PE 45° Bend
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AMERICAN Ductile Iron Mechanical Joint Fittings

AMERICAN Standard
Compact Wyes

K

L

\
iII"

All MJ Wye
Table No. 5-16
Silnz.e PFEZ?iiLg*e Dimensions in Inches Vg‘gggé'sn

Run Branch psl M N P All MJ

4 4 250 9.5 2.5 9.5 45

6 6 250 13.0 3.0 13.0 93

8 8 250 16.0 3.5 16.0 136
10 10 250 19.0 3.5 19.0 199
12 12 250 22.5 4.5 22.5 272
14 14 250 25.0 6.0 25.0 465
16 16 250 28.0 6.5 28.0 575
18 18 350 30.0 6.5 30.0 500
20 20 350 33.0 8.0 33.0 747
24 24 350 38.5 9.0 38.5 1061
30 30 350 50.0 10.0 50.0 2200
36 30 350 54.0 15.0 54.0 2491.47
36 36 350 57.5 15.0 57.5 4754
42 42 350 68.0 15.0 68.0 4048
48 48 350 75.0 16.0 75.0 -

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN
customer service representative for assistance.
Numerals on cuts indicate standard order of specifying size of fitting.

*Higher pressure rated Wyes may be available in some sizes. Check AMERICAN.
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AMERICAN Ductile Iron Mechanical Joint Fittings
ANSI/AWWA C110/A21.10, C153/A21.53, and AMERICAN Standard

Sleeves

‘f Length %‘

12
i
MJ Sleeve
Table No. 5-17 AWWA C153-Compact
Pressure Short Long

Size Rating T

in. psi in. Length Weight Length Weight

in. Ib in. Ib

4 350 .34 7.5 17 12.0 20

6 350 .36 7.5 28 12.0 33

8 350 .38 7.5 38 12.0 46
10 350 .40 7.5 49 12.0 62
12 350 42 7.5 56 12.0 76
14 350 A7 9.5 111 15.0 140
16 350 .50 9.5 123 15.0 170
18 350 .54 9.0 160 15.0 200
20 350 .57 9.0 195 156.0 255
24 350 .61 9.0 225 15.0 335
30 250 .66 15.0 423 24.0 640
36 250 .74 15.0 591 24.0 925
42 250 .82 15.0 788 24.0 1390
48 250 .90 15.0 978 24.0 1740

Table No. 5-18 AWWA C110

e Pressure . Solid Sleeves

in. Ramn in. Length | Weight

in. Ib

30 250 1.08 15 635
36 250 1.15 15 855
42 250 1.28 24 1550
42 250 1.78 - -
48 250 1.42 24 1940
48 250 1.96 - —

If dimensions and/or weights for this fitting are critical, please contact your

AMERICAN customer service representative for assistance.

All center dimensions reflect the C153 standard minimum dimension.

In many cases, fabricated sleeves/couplings accomplish the same in—stallall
tion objectives as mechanical joint sleeves. “Drop—in” restraint can be proll
vided by coupling gland ends. (See Section 9.) Contact manufacturers for
details.

Fabricated sleeves are also readily available from various manufacturers for
coupling ductile iron pipe plain ends to pipe plain ends of other material types
and other outside diameters.
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AMERICAN Ductile Iron Mechanical Joint Fittings

4"-12"

14"-48" 41" 14"-48"

\
\\\\\\\& n

-4

I

RS

MJ Cap MJ Plug

ANSI/AWWA C153/A21.53
Compact Caps and Plugs

Table No. 5-19
Weight in Pounds
size Pressure T .
in. - in. MJ Cap MJ Plug
psi

4 350 46 9 10

6 350 46 15 16

8 350 .46 22 26
10 350 .56 32 36
12 350 .56 42 46
14 350 .62 66 75
16 350 .62 92 95
18 350 .65 114 121
20 350 .66 125 135
24 350 .68 166 175
30 250 .76 345 355
36 250 .76 628 688
42 250 .76 665 815
48 250 .76 901 1085

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.

All center dimensions reflect the C153 standard minimum dimension.

Normally, sizes 12” and smaller caps and plugs are flat and 14” and larger are dished. This is subject to change

depending on foundry equipment. Caps and plugs can be furnished tapped for service connections or testing purposes.
Thicknesses and weights of some caps and plugs may be more than specified in AWWA C153.

ANSI/AWWA C110/A21.10
Caps and Plugs

Table No. 5-20
Weight in Pounds
Size Pressure T
in. 9 in. MJ Cap MJ Plug
psi
30 250 1.03 590 573
36 250 1.15 850 815
42 250 1.28 1180 1110
48 250 1.42 1595 1455

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.

All center dimensions reflect the C153 standard minimum dimension.

Normally, 30” and larger caps and plugs are dished. This is subject to change depending on foundry equipment.

Caps and plugs can be furnished tapped for service connections or testing purposes.

A liting eye is furnished on all 30” and larger caps and plugs.

Thicknesses and weights of some caps and plugs may be more than specified in AWWA C110.
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AMERICAN Ductile Iron Mechanical Joint Fittings
ANSI/AWWA C153/A21.53
AMERICAN Standard
Swivel Tees and Glands

[
| i
e

—H ———H —=

MJ and Swivel Tees

Table No. 5-21
SiLz.e Pressure Dimensions in Inches Weight
R%t;ng - - in Ibs.
i
Run Branch (nom) (no‘m) H J

6 6 350 .36 .36 5.0 9.00 57

8 6 350 .38 .36 5.0 10.00 71

8 8 350 .38 .38 6.5 10.25 84

10 6 350 40 .36 5.0 11.00 93

10 8 350 .40 .38 6.5 11.25 109

12 6 350 A2 .36 5.0 12.25 113

12 8 350 A2 .38 6.5 12.50 130

Swivel Glands

Table No. 5-22
Size Wt.
in.
6 5
8 7

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN customer service representative for
assistance.
All center dimensions reflect the C153 standard minimum dimension.
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AMERICAN Ductile Iron Mechanical Joint Fittings
ANSI/AWWA C111/A21.11
AMERICAN Standard

Glands
M.1 Gland
Table No. 5-23
Weight in
Size Pounds*
n. Gland
4 7
6 12
8 16
10 22
12 28
14 45
16 52
18 62
20 75
24 97
30 196
36 246
42 302
48 380

If dimensions and/or weights for this fitting are critical, please contact your AMERICAN
customer service representative for assistance.
All center dimensions reflect the C153 standard minimum dimension.

*Gland weights may be less than shown because of pattern changes.

Special Glands

MJ Glands for “D" pattern pipe are special and cannot be interchanged with standard
MJ Glands or MJ Split Glands. MJ Transition gaskets in the 12" and smaller sizes are used
with standard MJ glands for connections to steel pipe O.D. products. Transition sleeves,
glands, and gaskets are no longer available in the 14" and larger sizes. (See footnote under
Table 5-19.) Various designs of MJ retainer gland devices, designed and manufactured b
others, are available. AMERICAN does not warrant the performance of joints utilizing suc
devices; however, AMERICAN has designed and does manufacture a number of restrained
joints, such as Fast-Grip, Flex-Ring, Field Flex-Ring, Lok-Ring, and Flex-Lok shown in Sec-
tion 9, that do carry AMERICAN's standard warranty.
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AMERICAN Ductile Iron Flanged Fittings

The principal standard covering flanged fittings is ANSI/AWWA C110/A21.10. 54"-64" flanged fittings are covered in ANSI/
AWWA C153/A21.53. These and other standards are referenced throughout this section either by the full ANSI/AWWA
designation or by only the AWWA numbering, such as AWWA C110 or C1583.

AMERICAN produces a complete line of
standard as well as specialized flanged fittings
for various types of service including water,
sewage, and air.

Fittings ANSI/AWWA C110/A21.10

Most of the flanged fittings furnished by
AMERICAN are manufactured in accordance
with the requirements of this standard. The
tables in this section in which these fittings
are listed have heading "ANSI/AWWA C110/
A21.10." The AWWA C110 fitting flanges
have facing and drilling that match AWWA
C115 threaded-on flanges (see Section 8) and
also match ANSI B16.1 Class 125 flanges.

AMERICAN manufactures some fittings
that are notincluded in AWWA C110including
long radius 90° bends, reducing bends, wyes,
and various other fittings that are commonly
used in plant piping. These have AWWA C110
flanges and are listed in the tables with head-
ing "AMERICAN Standard.” The pressure rat-
ings shown are AMERICAN standard and are
based on AWWA C110 design principles.

The AWWA C110 flanges are adequate
for a water working pressure of 250 psi with
the body of the fitting being suitable for 150
psi or 250 psi, as indicated in the tables. In
some cases, these fittings have been supplied
for greater water working pressure applica-
tions, particularly when used with AMERICAN
Toruseal® gaskets.

Fittings ANSI/AWWA C153/A21.53

54", 60" and 64" fittings are manu-
factured in accordance with AWWA C153.
These fittings are compact, and the bodies
are essentially the same as ISO 2531 fittings
in these sizes. Tables including these sizes
will include “C153/A21.53" in the heading.
Flanges match AWWA C115 and ANSI B16.1
(Class 125) flanges and are adequate for a wa-
ter working pressure of 250 psi. (64" flanges
match 66" flanges. See Table No. 6-1.) The
bodies of these fittings are suitable for 150
psi or 250 psi as indicated in the tables. In
some cases, these fittings have been supplied
for greater water working pressure applica-
tions, particularly when used with AMERICAN
Toruseal® gaskets.

Fittings Class 250 F&D

Except for a transition piece from an ANSI
B16.1 Class 250 flange to a standard AWWA
C110 flange, AMERICAN no longer makes fit-
tings with flanges faced and drilled per ANSI
B16.1 Class 250. As noted in AWWA C111,
flange joints in the 24" and smaller sizes may
be rated for up to 350 psi with the use of spe-
cial gaskets such as AMERICAN's Toruseal®.

Furthermore, AMERICAN is able to rate
flange pipe and fittings higher than 250 or
even 350 psi on special applications. Infor-
mation on fittings Class 250 F&D previously
furnished by AMERICAN can be found in the
Historical Data Section of this Pipe Manual.

plant piping.

AMERICAN offers a complete line of 4"- 64" flanged pipe and fittings for treatment
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Elevated Pressure/Temperature Applications
Contact AMERICAN for elevated pressure and/or temperature capabilities of ductile iron flanges.

General Notes Relating to Flanged Fittings

1. Fittings in the following tables head-
ed “ANSI/AWWA C110/A21.10 or C153/
A21.53" are as specified in these standards,
except as noted. Fittings listed in tables head-
ed “AMERICAN Standard” are either not in-
cluded in this ANSI/AWWA standard or vary in
weights and/or dimensions. AMERICAN does
not manufacture any fittings to the require-
ments of ANSI B16.1 except for laying dimen-
sions, and facing and drilling as specifically
noted.

2. Fittings are manufactured of ductile
iron meeting the requirements of AWWA C110
or C153, as applicable.

3. Flanges can be tapped for studs when
specified. (See Section 8, Table No. 8-3.)

4. All pressure ratings shown are for water
service.

5. Unless otherwise specified, flanges will
have bolt holes straddling centerline. Bolt hole
drilling can be rotated when so specified.

6. Center-to-face dimensions of reducing
tees and crosses, with or without side outlet,
and of reducing wyes are as follows (See Table
No. 6-2).

a. 16" and smaller sizes have the same
center-to-face dimensions as straight sizes cor-
responding to the size of the largest opening.

b. The center-to-face dimensions of 18"
and larger sizes are governed by the size of
the branch or side outlet; for fittings with both
branch and side outlet, the larger of the two
governs.

7. Tees, crosses and wyes, reducing on the
run only, have the same dimensions
center-to-face and face-to-face as straight size
fittings corresponding to the size of the largest
opening.

8. Reducing bends have the same center-
to-face dimensions as straight size bends cor-
responding to the size of the largest opening.

9. Reducers and eccentric reducers for all
reductions have the same face-to-face dimen-
sions based on the larger opening.

10. Flanged fittings are manufactured to
the following tolerances:

Flange thickness—

Sizes 2"-12" inclusive, £0.12 in.

Sizes 14"-24" inclusive, £0.19 in.

Sizes 30"-64" inclusive, £0.25 in.

Laying Length—

Sizes 2"-10" inclusive, +0.06 in.

Sizes 12"-64" inclusive, £0.12 in.

Laying length tolerances are for face-to-
face dimensions; the center-to-face tolerances
are one half of the face-to-face tolerances.

11. The largest opening of the fitting gov-
erns the laying length tolerances for all open-
ings. For compliance with the flange thickness
tolerance, flanges may be back faced or spot
faced, AMERICAN's option.

12. Some fittings are available with body
metal thickness other than as listed. Some fit-
tings are available in different sizes and with
different size combinations than shown. All
sizes and body metal thicknesses listed may not
be available due to changes in foundry prac-
tice. Check AMERICAN regarding any special
requirements.

13. Weights of fittings can vary due to
changes in foundry practice.

14. See Section 7 for AMERICAN specials.

15. AMERICAN may furnish fittings man-
ufactured by others. Any such fittings will be
manufactured in accordance with appropriate
ANSI/AWWA standards.

16. While AWWA C153 shows 54"-64"
with 150 psi ratings, AMERICAN rates most
54"-64" fittings 250 psi as AMERICAN stan-
dard based on performance testing.
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AMERICAN Ductile Iron Flanged Fittings
Applications of Standard Fittings

REQUIRED ALTERNATE REQUIRED ALTERNATE
——
MJ & Flange Flg 90° Bend with Flg-MJ & Flg Tee with
90° Bend Flg & MJ PE Tee Connecting
Nipple Pieces

Flg-Flg & Fig Wye with
MJ Wye Flg & MJ
Nipple

Flg Bull-Head Tee Flg Tee with Flg & Flare Flg 90° Bend
Flg Reducers 90° Bend with Flg &
Flare Piece

Fig Wye Pipe with Lateral Flg Tee with
Welded-on Outlet 45° Flg Bend

Pipe withTangential
Welded-on Outlet

Saddle & Flg 45°

Blow-off Branch
or Flg 60° Bend

In many cases, special fittings for various conditions are required. Some of the more
common of these are shown above in columns headed “Required.” Under the columns
headed "Alternate,” are shown combinations of standard fittings that in some situations
will provide the desired connection. For economy and/or shipment from stock, it is often
advantageous to use the standard fittings.

*Note: In lieu of tees, blow-off branches, and wyes (and particularly those with reduced-
size branches), the designer should consider for optimum design, layout, and installation
the use of fabricated outlet pipe, tangential outlet pipe, and lateral outlets as explained
in Sec. 7.
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AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10, C111/A21.11 or C153/A21.53
Flange Details O.D.

Table No. 6-1
Bolt Bolts
Size 0O.D. B.C. T Hole
in. in. in. in. Diameter No. Per Size
n. Joint in.
3 7.50 6.00 .75 /s 4 5 x 2'/2
4 9.00 7.50 .94 /4 8 5 x 3
6 11.00 9.50 1.00 /s 8 /4 x 3/
8 13.50 11.75 1.12 /s 8 /4 x 32
10 16.00 14.25 1.19 1 12 fax 4
12 19.00 17.00 1.25 1 12 fex 4
14 21.00 18.75 1.38 1'/s 12 1 x4
16 23.50 21.25 1.44 1'/s 16 1 x4
18 25.00 22.75 1.56 14 16 16 x5
20 27.50 25.00 1.69 1/ 20 1/ax5
24 32.00 29.50 1.88 1%/ 20 1/4x 5/
30 38.75 36.00 212 1%/ 28 11/4x 6'/2
36 46.00 42.75 2.38 1%/ 32 1/x7
42 53.00 49.50 2.62 1%/ 36 1% 72
48 59.50 56.00 2.75 1%/ 44 1/, x8
54 66.25 62.75 3.00 2 44 1%/4x 8'/2
60 73.00 69.25 3.12 2 52 1%/4x9
64 80.00 76.00 3.38 2 52 1%/ x9

**The dimensions of 64" flange correspond with applicable dimensions of 66” Class E in ANSI/AWWA C207, and 64" ductile iron flanges
can be connected to those flanges.

FACING: Flanges are plain faced and are finished smooth or with shallow serrations (AMERICAN's option).

BACK FACING: Flanges may be back faced or spot faced, AMERICAN's option, for compliance with the flange thickness tolerance.

FLANGES: The flanges shown above are adequate for water service of 250 psi working pressure and should not be confused with
Class 250 flanges per ANSI B16.1. The bolt circle and the bolt holes match those of ANSI B16.1 Class 125. If flanges are required to be made in
accordance with other ratings or other standards, this must be specified on the purchase order. 24” and smaller flanges are rated equal to the
fittings to which they are attached and are adequate for water service of greater than 350 psi only with the use of AMERICAN’s Toruseal®
gaskets.

Drilling of flanges can be rotated when required; for those sizes with an even number of bolt holes in each quadrant, fitting can be rotated
45° with standard drilling.

AMERICAN recommends AMERICAN Toruseal® gaskets shown on page 6-21 be used for normal water service.

See Section 8, Table No. 8-3 for information on bolts and studs.

See General Notes on page 6-2.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10, C153/A21.53, or AMERICAN Standard

Flanged 90° Bends

Short Radius Long Radius
AMERICAN Standard
Table No. 6-3
Pressure Short Radius Long Radius
Size Rating T ) )
in. psi in. A R Weight B R Weight
in. in. b in. in. b
4 250 .52 6.5 4.5 40 9.00 7.00 50
6 250 .55 8.0 6.0 65 11.50 9.50 80
8 250 .60 9.0 7.0 105 14.00 12.00 140
10 250 .68 11.0 9.0 165 16.50 14.50 215
12 250 .75 12.0 10.0 240 19.00 17.00 325
14 250 .66 14.0 11.5 290 21.50 19.00 385
16 250 .70 15.0 12.5 370 24.00 21.50 505
18 250 .75 16.5 14.0 450 26.50 24.00 630
20 250 .80 18.0 16.5 575 29.00 26.50 810
24 250 .89 22.0 18.5 900 34.00 30.50 1240
30 250 1.08 25.0 21.5 1430 41.50 38.00 2105
36 250 1.15 28.0 24.5 2135 49.00 45.50 3285
42 250 1.28 31.0 27.5 3055 56.50 53.00 4865
48 250 1.42 34.0 30.5 4090 64.00 60.50 6790
54 250 .90 39.0 34.3 3740 - - -
60 250 .94 43.0 36.5 4965 - - -
64 250 .99 48.0 38.8 6745 - - -

**AMERICAN standard 54"-64" fittings are rated only 150 psi in AWWA C153.

The long radius bends are not included in AWWA C110; they have center-to—face and radius dimensions according
to ANSI B16.1 Class 125. See Table No. 6-2.

Long radius bends are available with flanged joint ends only.

See General Notes on page 6-2.
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DUCTILE IRON PIPE

Short Radius

AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard

Flanged 90° Reducing Bends

)

Table No. 6-4
Pressure Short Radius Long Radius
Size Rating - i
in. psi T T A R Weight T T A R Weight
in. in. in. in. b in. in. in. in. b
6x 4 250 .55 .52 8.0 6.0 55 .55 .52 11.5 9.5 70
8x 4 250 .60 .52 9.0 7.0 75 .60 .52 14.0 12.0 100
8x 6 250 .60 .55 9.0 7.0 95 .60 .55 14.0 12.0 115
10x 4 250 .68 .52 11.0 9.0 130 .68 .52 16.5 14.5 195
10x 6 250 .68 .55 11.0 9.0 130 .68 .55 16.5 14.5 180
10x 8 250 .68 .60 11.0 9.0 155 .68 .60 16.5 14.5 215
12x 4 250 .75 .52 12.0 10.0 140 .68 .60 16.5 14.5 215
12x 6 250 .75 .55 12.0 10.0 160 .75 .55 19.0 17.0 235
12x 8 250 .75 .60 12.0 10.0 190 .75 .60 19.0 17.0 285
12x10 250 .75 .68 12.0 10.0 200 .75 .68 19.0 17.0 325
14x 6 250 .66 .55 14.0 11.5 190 .66 .55 21.5 19.0
14x 8 250 .66 .60 14.0 1.5 215 .66 .60 21.5 19.0 285
14 x10 250 .66 .68 14.0 11.5 240 .66 .68 21.5 19.0 325
14 x12 250 .66 .75 14.0 1.5 280 .66 .75 21.5 19.0 370
16x 6 250 .70 .55 15.0 12.5 220 .70 .55 24.0 21.5
16x 8 250 .70 .60 15.0 12.5 255 .70 .60 24.0 215
16 x10 250 .70 .68 15.0 12.5 285 .70 .68 24.0 21.5 395
16x12 250 .70 .75 15.0 12.5 325 .70 .75 24.0 215 445
16 x14 250 .70 .66 15.0 12.5 335 .70 .66 24.0 21.5 460
18x 6 250 .75 .55 16.5 14.0 260 .75 .55 26.5 24.0
18x 8 250 .75 .60 16.5 14.0 330 .75 .60 26.5 24.0
18x10 250 .75 .68 16.5 14.0 330 .75 .68 26.5 24.0 465
18x12 250 .75 .75 16.5 14.0 375 .75 .75 26.5 24.0
18x 14 250 .75 .66 16.5 14.0 385 .75 .66 26.5 24.0 535
18 x16 250 .75 .70 16.5 14.0 420 .75 .70 26.5 24.0 585
20x 6 250 .80 .55 18.0 15.5 320 .80 .55 29.0 26.5
20x 8 250 .80 .60 18.0 15.5 345 .80 .60 29.0 26.5
20x 10 250 .80 .68 18.0 15.5 445 .80 .68 29.0 26.5
20x 12 250 .80 .75 18.0 15.5 415 .80 .75 29.0 26.5 630
20x 14 250 .80 .66 18.0 15.5 455 .80 .66 29.0 26.5
20x 16 250 .80 .70 18.0 15.5 495 .80 .70 29.0 26.5 695
20x18 250 .80 .75 18.0 15.5 525 .80 .75 29.0 26.5 717
24x 6 250 .89 .55 22.0 18.5 480 .89 .55 34.0 30.5
24x 8 250 .89 .60 22.0 18.5 505 .89 .60 34.0 30.5
24 x10 250 .89 .68 22.0 18.5 545 .89 .68 34.0 30.5
24 x12 250 .89 .75 22.0 18.5 575 .89 .75 34.0 30.5 855
24 x14 250 .89 .66 22.0 18.5 635 .89 .66 34.0 30.5 875
24 x16 250 .89 .70 22.0 18.5 685 .89 .70 34.0 30.5 940
24 x18 250 .89 .75 22.0 18.5 675 .89 .75 34.0 30.5
24 x 20 250 .89 .80 22.0 18.5 740 .89 .80 34.0 30.5 1080

30" and 36" short radius reducing bends can be furnished with any combination of Flanged, MJ, Fastite, or Flex-Ring Joints.
42" and 48" short radius reducing bends can be furnished with any combination of Flanged, MJ, Fastite, or Lok-Ring Joints.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard

Flanged 90° Reducing Bends

Table No. 6-4—Continued

Pressure Short Radius Long Radius
Size Rating ! i
in. psi T T A R Weight T T A R Weight
in. in. in. in. Ib in. in. in. in. Ib

30x12 250 | 1.03 .75 25.0 21.5 840 1.03 75 41.5 38.0
30x14 250 | 1.03 .66 25.0 21.5 1090 1.03 .66 41.5 38.0
30x 16 250 | 1.03 .70 25.0 21.5 900 1.03 .70 41.5 38.0 1400
30x18 250 | 1.03 75 25.0 21.5 980 1.03 75 41.5 38.0
30 x 20 250 | 1.03 .80 25.0 21.5 1070 1.03 .80 41.5 38.0 1675
30x 24 250 | 1.03 .89 25.0 21.5 1205 1.03 .89 41.5 38.0
36x12 250 | 1.15 .75 28.0 24.5 1195 1.15 .75 49.0 45.5
36 x 14 250 | 1.15 .66 28.0 24.5 1215 1.15 .66 49.0 45.5
36 x 16 250 | 1.15 .70 28.0 24.5 1255 1.15 .70 49.0 45.5
36x18 250 | 1.15 75 28.0 24.5 1295 1.15 .75 49.0 45.5
36 x 20 250 | 1.15 .80 28.0 24.5 1360 1.15 .80 49.0 45.5
36 x 24 250 | 1.15 .89 28.0 24.5 1520 1.15 .89 49.0 45.5
36 x 30 250 | 1.15] 1.03 28.0 24.5 1785 1.15 | 1.0 49.0 45.5
42 x12 250 | 1.28 75 31.0 27.5 1655 1.28 .75 56.5 53.0
42 x14 250 | 1.28 .66 31.0 27.5 1675 1.28 .66 56.5 53.0
42 x16 250 | 1.28 .70 31.0 27.5 1715 1.28 .70 56.5 53.0
42 x18 250 | 1.28 .75 31.0 27.5 1755 1.28 .75 56.5 53.0
42 x 20 250 | 1.28 .80 31.0 27.5 1895 1.28 .80 56.5 53.0
42 x 24 250 | 1.28 .89 31.0 27.5 1980 1.28 .89 56.5 53.0
42 x 30 250 | 1.28 | 1.03 31.0 27.5 2345 1.28 | 1.03 56.5 53.0 3673
42 x 36 250 [1.28 | 1.15 31.0 27.5 3390 1.28 | 1.15 56.5 53.0 4270
48 x12 250 | 1.42 75 34.0 30.5 2175 1.42 .75 64.0 60.5
48 x 14 250 | 1.42 .66 34.0 30.5 2195 1.42 .66 64.0 60.5
48 x 16 250 | 1.42 .70 34.0 30.5 2235 1.42 .70 64.0 60.5
48 x18 250 | 1.42 .75 34.0 30.5 2275 1.42 .75 64.0 60.5
48 x 20 250 | 1.42 .80 34.0 30.5 2340 1.42 .80 64.0 60.5
48 x 24 250 | 1.42 .89 34.0 30.5 3240 1.42 .89 64.0 60.5
48 x 30 250 | 1.42 | 1.03 34.0 30.5 3600 1.42 | 1.03 64.0 60.5
48 x 36 250 [ 1.42 | 1.15 34.0 30.5 32565 1.42 | 1.15 64.0 60.5 5331
48 x 42 250 [1.42 ] 1.28 34.0 30.5 4685 1.42 11.28 64.0 60.5

30" and 36" reducing bends can be furnished with any combination of Flanged, MJ, Fastite, or Flex—Ring joints.

42" and 48" reducing bends can be fumnished with any combination of Flanged, MJ, Fastite, or Lok-Ring joints.

The short radius reducing bends have center-to—face and radius dimensions according to AWWA C110 (same as ANSI B16.1 Class 125)
based on a standard 90° bend of the larger opening. The dimensions for the long radius reducing bends are per B16.1 Class 125 based on a
standard long radius 90° bend of the larger opening.

See General Notes on page 6-2.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 or C153/A21.53

Flanged Tees and Crosses

Table No. 6-6
Sii:'e Pressure Dimensions in Inches Weight in Pounds
Rating
Run Branch psi T T H J Tee Cross
4 4 250 .52 .52 6.5 6.5 65 85
6 4 250 .55 .52 8.0 8.0 100 115
6 6 250 .65 .55 8.0 8.0 105 130
8 4 250 .60 .52 9.0 9.0 145 165
8 6 250 .60 .55 9.0 9.0 150 175
8 8 250 .60 .60 9.0 9.0 165 205
10 4 250 .68 .52 11.0 11.0 220 240
10 6 250 .68 .55 11.0 11.0 230 255
10 8 250 .68 .60 11.0 11.0 240 280
10 10 250 .80 .80 11.0 11.0 285 345
12 4 250 .75 .52 12.0 12.0 315 335
12 6 250 .75 .55 12.0 12.0 320 345
12 8 250 .75 .60 12.0 12.0 335 370
12 10 250 .87 .80 12.0 12.0 380 435
12 12 250 .87 .87 12.0 12.0 405 490
14 4 250 .66 .52 14.0 14.0 375 -
14 6 250 .66 .55 14.0 14.0 385 415
14 8 250 .66 .60 14.0 14.0 400 445
14 10 250 .66 .68 14.0 14.0 415 480
14 12 250 .66 .75 14.0 14.0 445 535
14 14 250 .66 .66 14.0 14.0 455 550
16 4 250 .70 .52 15.0 15.0 475 -
16 6 250 .70 .55 15.0 15.0 485 515
16 8 250 .70 .60 15.0 15.0 500 540
16 10 250 .70 .68 15.0 15.0 515 575
16 12 250 .70 .75 15.0 15.0 540 630
16 14 250 .70 .66 15.0 15.0 550 645
16 16 250 .70 .70 15.0 15.0 575 690

See notes at end of Table.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Flanged Fittings

ANSI/AWWA C110/A21.10 or C153/A21.53

Flanged Tees and Crosses
Table No. 6-6 —Continued

)

Size Dimensions in Inches Weight in Pounds
in. Pressure
Rating

Run Branch psi T T, H J Tee Cross
18 6 250 .75 .55 13.0 156.5 500 530
18 8 250 .75 .60 13.0 16.5 515 555
18 10 250 .75 .68 13.0 156.5 530 585
18 12 250 .75 .75 13.0 16.5 555 630
18 14 250 .75 .66 16.5 16.5 655 750
18 16 250 .75 .70 16.5 16.5 675 795
18 18 250 .75 .75 16.5 16.5 695 825
20 4 250 .80 .52 14.0 17.0 625 660
20 6 250 .80 .55 14.0 17.0 630 660
20 8 250 .80 .60 14.0 17.0 645 685
20 10 250 .80 .68 14.0 17.0 660 715
20 12 250 .80 .75 14.0 17.0 685 765
20 14 250 .80 .66 14.0 17.0 690 775
20 16 250 .80 .70 18.0 18.0 840 955
20 18 250 .80 .75 18.0 18.0 850 980
20 20 250 .80 .80 18.0 18.0 885 1055
24 4 250 .89 .52 15.0 19.0 875 905
24 6 250 .89 .55 15.0 19.0 880 905
24 8 250 .89 .60 15.0 19.0 890 930
24 10 250 .89 .68 15.0 19.0 905 960
24 12 250 .89 .75 15.0 19.0 930 1005
24 14 250 .89 .66 15.0 19.0 930 1010
24 16 250 .89 .70 15.0 19.0 950 1050
24 18 250 .89 .75 22.0 22.0 1270 1415
24 20 250 .89 .80 22.0 22.0 1305 1485
24 24 250 .89 .89 22.0 22.0 1380 1630
30 12 250 1.08 .75 18.0 23.0 1485 1565
30 14 250 1.08 .66 18.0 23.0 1490 1570
30 16 250 1.08 .70 18.0 23.0 1505 1605
30 18 250 1.08 .75 18.0 23.0 1515 1615
30 20 250 1.08 .80 18.0 23.0 1540 1670
30 24 250 1.08 .89 25.0 25.0 2025 2245
30 30 250 1.08 1.03 25.0 25.0 2150 2500
36 6 250 1.15 .55 20.0 26.0 2130 2245
36 8 250 1.15 .60 20.0 26.0 2140 2245
36 12 250 1.15 .75 20.0 26.0 2170 2245
36 14 250 1.15 .66 20.0 26.0 2175 2245
36 16 250 1.15 .70 20.0 26.0 2185 2275
36 18 250 1.15 .75 20.0 26.0 2190 2280
36 20 250 1.15 .80 20.0 26.0 2215 2325
36 24 250 1.15 .89 20.0 26.0 2255 2410
36 30 250 1.15 1.08 28.0 28.0 3000 3300
36 36 250 1.15 1.15 28.0 28.0 3165 3625

See notes at end of Table.

6-13



) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 or C153/A21.53

Flanged Tees and Crosses
Table No. 6-6 —Continued

Size Dimensions in Inches Weight in Pounds
in. Pressure
Rating

Run Branch psi T T, H J Tee Cross
42 12 250 1.28 .75 23.0 30.0 3165 3240
42 14 250 1.28 .66 23.0 30.0 3165 3240
42 16 250 1.28 .70 23.0 30.0 3180 3270
42 18 250 1.28 .75 23.0 30.0 3185 3275
42 20 250 1.28 .80 23.0 30.0 3205 3320
42 24 250 1.28 .89 23.0 30.0 3245 3395
42 30 250 1.28 1.08 31.0 31.0 4130 4390
42 36 150 1.28 1.15 31.0 31.0 4265 4655
42 36 250 1.78 1.68 31.0 31.0 5365 5725
42 42 150 1.28 1.28 31.0 31.0 4465 5060
42 42 250 1.78 1.78 31.0 31.0 5580 6160
48 12 250 1.42 .75 26.0 34.0 4315 4395
48 14 250 1.42 .66 26.0 34.0 4315 4390
48 16 250 1.42 .70 26.0 34.0 4325 4415
48 18 250 1.42 .75 26.0 34.0 4330 4420
48 20 250 1.42 .80 26.0 34.0 4350 4460
48 24 250 1.42 .89 26.0 34.0 4385 4530
48 30 250 1.42 1.08 26.0 34.0 4455 4675
48 36 250 1.42 1.15 34.0 34.0 5555 5880
48 42 150 1.42 1.28 34.0 34.0 5720 6210
48 42 250 1.96 1.78 34.0 34.0 7195 7635
48 48 150 1.42 1.42 34.0 34.0 5900 6570
48 48 250 1.96 1.96 34.0 34.0 7380 8005
54 36 250" 1.05 1.156 31.0 37.0 4850 5260
54 42 250" 1.06 1.28 39.0 39.0 5980 6685
54 48 250" 1.05 1.42 39.0 39.0 6210 7150
54 54 250 1.06 1.06 39.0 39.0 6025 6780
60 36 250" 1.10 1.156 33.0 42.0 6200 -
60 42 250 1.10 1.28 43.0 43.0 7640 -
60 48 250" 1.10 1.42 43.0 43.0 7880 -
60 54 250 1.10 1.06 43.0 43.0 7665 8450
60 60 250" 1.10 1.10 43.0 43.0 8045 9220
64 36 250 1.16 1.15 32.0 44.0 7505 -
64 42 250" 1.16 1.28 48.0 45.0 9870 10600
64 48 250 1.16 1.42 48.0 45.0 10090 -
64 54 250" 1.16 1.05 48.0 46.0 9915 -
64 60 250 1.16 1.10 48.0 46.0 10285 -
64 64 250" 1.16 1.16 48.0 48.0 10995 12855

**AMERICAN standard 54"-64" fittings are rated only 150 psi in AWWA C153.

Welded-on outlets are preferable in many cases to tees or crosses, especially for branch reductions.
Check AMERICAN or see Section 7.

See General Notes on page 6-2.
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DUCTILE IRON PIPE )

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 or C153/A21.53

Flanged Reducers

V
7 )
Concentric Reducer Eccentric Reducer
Table No. 6-7
Size Dimensions in Inches
n. P;{?tf#ée Weight
w | w | W[ ]

6 4 250 .55 52 9 45

8 4 250 .60 52 1 65

8 6 250 .60 .55 11 75
10 4 250 68 .52 12 85
10 6 250 68 .55 12 95
10 8 250 68 .60 12 110
12 4 250 75 .52 14 120
12 6 250 75 .55 14 130
12 8 250 75 .60 14 145
12 10 250 75 .68 14 165
14 6 250 66 .55 16 155
14 8 250 66 .60 16 170
14 10 250 66 .68 16 195
14 12 250 66 .75 16 225
16 6 250 70 .55 18 190
16 8 250 .70 .60 18 210
16 10 250 .70 68 18 235
16 12 250 .70 75 18 265
16 14 250 .70 66 18 280
18 6 250 .75 55 19 220
18 8 250 .75 60 19 240
18 10 250 .75 68 19 265
18 12 250 .75 75 19 295
18 14 250 .75 66 19 305
18 16 250 .75 70 19 335
20 6 250 .80 55 20 265
20 8 250 .80 60 20 285
20 10 250 .80 68 20 310
20 12 250 .80 75 20 345
20 14 250 .80 66 20 355
20 16 250 .80 70 20 385
20 18 250 .80 75 20 410
24 8 250 .89 60 24 410
24 10 250 .89 68 24 440
24 12 250 .89 75 24 480
24 14 250 .89 66 24 490
24 16 250 .89 70 24 525
24 18 250 .89 75 24 550
24 20 250 .89 80 24 595

Numerals on cuts indicate standard order of specifying size of fitting.
See notes at end of Table.
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) DUCTILE IRON PIPE

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 or C153/A21.53

Flanged Reducers

Table No. 6-7—Continued

Size Dimensions in Inches
n. P';easﬁs#ée Weight
Llizirr%e SEmngII psi T T, F Ib

30 12 250 1.03 75 30 730
30 16 250 1.03 66 30 735
30 18 250 1.03 75 30 815
30 20 250 1.03 80 30 865
30 24 250 1.03 89 30 965
36 16 250 1.15 70 36 1115
36 18 250 1.15 75 36 1160
36 20 250 1.15 .80 36 1225
36 24 250 1.15 .89 36 1340
36 30 250 1.15 1.03 36 1550
42 24 250 1.28 .89 42 1810
42 30 250 1.28 1.03 42 2060
42 36 250 1.28 1.15 42 2345
48 30 250 1.42 1.03 48 2615
48 36 250 1.42 1.15 48 2940
48 42 250 1.42 1.28 48 3320
54 42 250" .90 1.25 25 2025
54 48 250** .90 1.40 18 1915
60 48 250 .94 1.40 20 2360
60 54 250 .94 .90 15 2055
64 54 250** .99 .90 18 2695
64 60 250™* .99 .94 17 2980

**AMERICAN standard 54"-64” fittings are rated for only 150 psi in AWWA C153.

Numerals on cuts indicate standard order of specifying size of fitting.

The dimensions and weights of concentric and eccentric reducers are normally the same. If the order does not specify
an eccentric reducer, then a concentric reducer will be furnished. Eccentric reducers are available in most of the sizes
listed. Eccentric reducers are not available 54” and larger.
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I )

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 or C153/A21.53

Flanged Reducers

NOTCH

CAUTION: When Installing Flanged Reducers—

The two flanges on most reducers have a different number of bolt holes, and
all adjacent bolt holes do not straddle a centerline common to both flanges.

The centerline of the reducer is marked by notches on the circumference of
each flange, and installation must be made in reference to this centerline. This would
also be applicable with most reducing flanges and reducing flange fillers.
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AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard

Flanged Wyes — 45° Lateral

T

’«z
N
X

Table No. 6-8
Size Dimensions in Inches

in. g, Weight

Run Branch psi T T M N P b
4 4 250 .52 .52 12.0 3.0 12.0 80
6 4 250 .55 .52 14.5 3.5 14.5 115
6 6 250 .55 .55 14.5 3.5 14.5 125
8 4 250 .60 .52 17.5 4.5 17.5 180
8 6 250 .60 .55 17.5 4.5 17.5 190
8 8 250 .60 .60 17.5 4.5 17.5 215
10 4 250 .68 .52 20.5 5.0 20.5 260
10 6 250 .68 .55 20.5 5.0 20.5 270
10 8 250 .68 .60 20.5 5.0 20.5 295
10 10 250 .68 .68 20.5 5.0 20.5 325
12 4 250 .75 .52 24.5 5.5 24.5 380
12 6 250 .75 .55 24.5 5.5 24.5 395
12 8 250 .75 .60 24.5 55 24.5 420
12 10 250 .75 .68 24.5 5.5 24.5 455
12 12 250 .75 .75 24.5 5.5 24.5 495
14 6 250 .82 .55 27.0 6.0 27.0 520
14 8 250 .82 .60 27.0 6.0 27.0 545
14 10 250 .82 .68 27.0 6.0 27.0 580
14 12 250 .82 .75 27.0 6.0 27.0 620
14 14 250 .82 .82 27.0 6.0 27.0 665
16 6 250 .89 .55 30.0 6.5 30.0 680
16 8 250 .89 .60 30.0 6.5 30.0 710
16 10 250 .89 .68 30.0 6.5 30.0 740
16 12 250 .89 .75 30.0 6.5 30.0 785
16 14 250 .89 .82 30.0 6.5 30.0 830
16 16 250 .89 .89 30.0 6.5 30.0 885
18 4 250 .96 .52 25.0 1.0 27.5 275
18 6 250 .96 .55 32.0 7.0 32.0 450
18 8 250 .96 .60 32.0 7.0 32.0 625
18 10 250 .96 .68 32.0 7.0 32.0 885
18 12 250 .96 .75 32.0 7.0 32.0 930
18 14 250 .96 .82 32.0 7.0 32.0 975
18 16 250 .96 .89 32.0 7.0 32.0 1025
18 18 250 .96 .96 32.0 7.0 32.0 1075

Numerals on cuts indicate standard order of specifying size of fitting.
See General Notes on page 6-2.
Note that numbering sequence for wye ends differs from that shown in ANSI B16.1.
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AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard

Flanged Wyes — 45° Lateral
Table No. 6-8-Continued

Size Dimensions in Inches
in. Pres'_s,ure .
Rating Weight
Run Branch psi T T M N P b
20 8 250 1.08 .60 29.0 1.0 29.5 740
20 10 250 1.03 .68 35.0 8.0 35.0 805
20 12 250 1.08 .75 35.0 8.0 35.0 1170
20 14 250 1.03 .82 35.0 8.0 35.0 1215
20 16 250 1.08 .89 35.0 8.0 35.0 1270
20 18 250 1.03 .96 35.0 8.0 35.0 1315
20 20 250 1.08 1.08 35.0 8.0 35.0 1390
24 6 250 1.16 .55 31.5 0.5 34.5 1060
24 8 250 1.16 .60 40.5 9.0 40.5 1080
24 10 250 1.16 .68 40.5 9.0 40.5 1105
24 12 250 1.16 .75 40.5 9.0 40.5 1200
24 14 250 1.16 .82 40.5 9.0 40.5 1750
24 16 250 1.16 .89 40.5 9.0 40.5 1805
24 18 250 1.16 .96 40.5 9.0 40.5 1855
24 20 250 1.16 1.03 40.5 9.0 40.5 1930
24 24 250 1.16 1.16 40.5 9.0 40.5 2095
30 12 250 1.03 .75 49.0 10.0 49.0 2795
30 14 250 1.08 .66 49.0 10.0 49.0 2850
30 16 250 1.37 .89 49.0 10.0 49.0 2905
30 18 250 1.37 .96 49.0 10.0 49.0 2960
30 20 250 1.37 1.03 49.0 10.0 49.0 3040
30 24 250 1.37 1.16 49.0 10.0 49.0 3205
30 30 250 1.37 1.37 52.5 18.3 52.5 4125
36 12 250 1.15 .75 60.0 19.5 60.0 4490
36 14 250 1.15 .66 60.0 19.5 60.0 4505
36 16 250 1.58 .89 54.0 156.3 54.0 4455
36 18 250 1.58 .96 54.0 156.3 54.0 4505
36 20 250 1.58 1.08 54.0 156.3 54.0 4575
36 24 250 1.58 1.16 54.0 156.3 54.0 4725
36 30 250 1.58 1.37 56.0 156.3 56.0 5200
36 36 250 1.58 1.58 60.0 19.5 60.0 6310
42 12 250 1.28 .75 68.5 21.0 68.5 5725
42 14 250 1.28 .66 68.5 21.0 68.5 5800
42 16 150 1.28 .70 68.5 21.0 68.5 5850
42 18 150 1.28 .75 68.5 21.0 68.5 6000
42 20 250 1.28 .80 60.0 12.0 60.0 6110
42 24 250 1.28 .89 60.0 12.0 60.0 6255
42 30 250 1.78 1.37 63.0 12.0 63.0 6855
42 36 150 1.78 1.58 66.0 12.0 66.0 7650
42 42 150 1.78 1.78 71.0 15.0 71.0 9170
48 12 250 1.42 .75 77.0 22.5 77.0 7200
48 14 250 1.42 .66 77.0 22.5 77.0 7275
48 16 250 1.42 .70 77.0 22.5 77.0 7400
48 18 150 1.42 .75 65.0 9.0 65.0 7620
48 24 250 1.96 1.16 58.0 5.0 64.0 6840
48 30 250 1.96 1.37 63.0 9.0 68.0 8015
48 36 250 1.96 1.58 69.0 7.0 72.0 8970
48 42 150 1.96 1.78 77.0 12.0 77.0 11010
48 48 150 1.96 1.96 77.0 16.0 77.0 12100

Numerals on cuts indicate standard order of specifying size of fitting.

Wyes are special. Substituting a pipe with a lateral welded—-on outlet may be more economical and offer quicker
shipment. See Section 7 or contact AMERICAN. A tee with a 45° bend may also offer quicker shipment.

The center-to—face designations “M”, “N” and “P” are used for straight size wyes as well as reducing wyes; however, in
Table No. 6-2 the letters “D” and “E” are used for specifying center-to-face dimensions for straight size wyes.

See General Notes on page 6-2.
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AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard

True Wye

A-30630
True Wye

Table No. 6-9
Size Dimensions in Inches
in. Pressure Weight
Run Branch Rating I
(1) @) &(@3) psi T T, A E
4 4 250 .52 .52 6.5 3.0 55
6 6 250 .55 .55 8.0 3.5 85
8 8 250 .60 .60 9.0 4.5 140
10 8 250 .68 .60 9.0 5.0 155
10 10 250 .68 .68 11.0 5.0 205
12 8 250 .75 .60 9.0 5.5 210
12 10 250 .75 .68 12.0 5.5
12 12 250 .75 .75 12.0 5.5 300
14 14 250 .82 .82 14.0 6.0 435
16 16 250 .89 .89 15.0 6.5 580
18 18 250 .96 .96 16.5 7.0 680
20 20 250 1.03 1.03 18.0 8.0 960
24 24 250 1.16 1.16 22.0 9.0 1370

*Contact AMERICAN if higher pressure ratings are required.
Numerals on cuts indicate standard order of specifying size of fitting.
Reducing true wyes are not available in 24” and smaller sizes.
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AMERICAN Toruseal® Flange Gasket***
Full Face — 1/8" Thickness

1 —

Table No. 6-10
Pipe Size Pé;;i%ie Gasket Weight égﬁ'%rmfﬁ

: psi (ft.-1b)
4 350 3 100
6 350 3 150
8 350 5 150
10 350 6 200
12 350 8 200
14 350 9 250
16 350 1.1 250
18 350 1.1 300
20 350 1.3 300
24 350 1.6 400
30 250 2.1 200
36 250 2.7 500
42 250 3.5 500
48 250 4.0 500
54 250 43 600
60 250 6.4 600
64 250 9.1 600

*Pressure rating designated is maximum water working pressure and is based on the maximum rating of C110,
C115 or C153 flanges. AMERICAN Toruseal® gaskets meet the description of “specially designed gaskets” shown in the
appendices of AWWA C110, C111, and C115, and “special gaskets” shown in the body of AWWA C111.

**Bolt torque applicable only to joints with Toruseal® gaskets.
AMERICAN Toruseal® gaskets are normally black and furnished of SBR rubber per ANSI/AWWA

C111/A21.11. This rubber compound is NSF 61 certified for contact with potable water and is
otherwise physically superior to red rubber sometimes used with flanged joints. Other types of rubber
are available on special order.

Clean flange faces and faced pipe ends thoroughly prior to installation. Do not use joint or gasket
compounds with Toruseal® gaskets (assemble joints dry).

In addition to normal flanged piping, AMERICAN Toruseal® gaskets are required for use with suspended joints in
specially designed long-span installations (i.e., spans involving 2 or 3 lengths of pipe). See Section 7 for details.

For use with standard flange bolts. Holes match AWWA C1 10, C111, and C115 flange drilling. They also match
certain ﬂange drilling classes of AWWA C207 and ANS| B16.1 and B16.42 ﬂanges

MERICAN Toruseal®gaskets 1/8” thick and are supplied with dual raised torus bulbs.
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AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard

Threaded Companion Flanges and Blind Flanges
F&D ANSI/AWWA C110/A21.10 or C115/A21.15

./V
- v ‘ o
] —F | t
L O—J ©
Flat Dished
10" and Smaller . 12" and Larger
Blind Flanges
Table No. 6-11
e -Q X Y Weight in Pounds
) Diameter | Thickness v Hub Overall
Size of of Thickness | Diameter | Thickness Blind Companion
n. Flange Flange in. in. in. Flange Flange*
in. in.
4 9.00 .94 .88 5.31 1.31 14 12
6 11.00 1.00 .94 7.56 1.56 25 17
8 13.50 1.12 1.06 9.69 1.75 40 25
10 16.00 1.19 112 11.94 1.94 60 35
12 19.00 1.25 .81 14.06 2.19 80 55
14 21.00 1.38 .88 - - 110 -
16 23.50 1.44 1.00 - - 145 -
18 25.00 1.56 1.06 - - 175 -
20 27.50 1.69 112 - - 225 -
24 32.00 1.88 1.25 - - 328 -
30 38.75 212 2.32 - - 703 -
36 46.00 2.38 2.99 - - 1232 -
42 53.00 2.62 1.81 - - 1230 -
48 59.50 2.75 2.00 - - 1657 -
54 66.25 3.00 2.25 - - 2249 -
60 73.00 3.12 2.38 - - 2863 -
64 80.00 3.38 2.56 - - 3761 -

*Ductile companion flanges are threaded for fabrication on standard steel pipe outside diameter unless specified
otherwise.

No gray iron companion flanges are produced. Check AMERICAN if larger companion flanges are desired.

See General Notes, page 6-2, concerning 3” size.

See Section 8 for companion flanges for ductile iron pipe.

Reducing blind and companion flanges can be furnished. Specify flange outside diameter and the size of pipe.
Dished blind flanges 24” and larger are furnished with a lifting eye. The “V” thicknesses for 30" and 36" blind
flanges are special manufacturing thicknesses. Flat blind flanges and blind flanges smaller than 20” may be ordered with a

special, fabricated lifting eye.

Table No. 6-12 Blind Flange Design
Size Standard Design Pressug:lRating
4"-10” Flat 250
127-24” Dished 250
307-48" Dished 250
54"-64" Dished 150
| Special Design |
12"-24” | Flat | 200

See General Notes on page 6-2.
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AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard — F&D ANSI/AWWA C110/A21.10
Flange Fillers

— | e

o >

-

Z
/
%
i
Flange Filler

Table No. 6-13

Size Weight in Pounds

in. For Length (L) in Inches
D O.D. 3, 1 1, 2 3

4 | 900 9| 12| 19| 25| a7
6 [11.00] 12| 16| 24| 32| 48
8 [1350| 17| 23| 34| 46| 69
10 [16.00| 22| 29| 44| 59| 88
12 [19.00| 31| 42| 63| 84| 126
14 [21.00| 35| 47| 70| 94 | 141
16 |23.50| 42| 56| 85| 113 | 169
18 [25.00| 42| s6| 85| 113 | 169
20 |27.50| 50| 66| 100 | 133 | 199
24 [32.00| 63| 84| 126 | 163 | 251
30 [38.75] 84| 112 168 | 224 | 336
36 |46.00| 113| 150 | 225 | 300 | 451
42 |53.00| 145| 194 | 291 | 388 | 582
48 |59.50| 172| 229 | 343 | 457 | 636
54 |66.25| 169| 225 | 338 | 451 | 676
60 |73.00| 238| 317 | 476 | 634 | 952

Other thicknesses and certain beveled flange fillers
may be available upon request. Contact AMERICAN for
details.

Beveled flange fillers can be furnished. 4"-12" are
available for 1/2" to 21/2” with 2” max. bevel. 14"-64"
are available for 1/2” to 4” with 31/2” max. bevel.
Although a wide range of bevel filler thicknesses are
available, certain bevel filler thicknesses are limited by
bolt clearance problems. Check AMERICAN for all bevel
filler applications.

See General Notes on page 6-2.

)
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AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 and AMERICAN Standard

Flanged Base 90° Bends

Short Radius Long Radius
AWWA G110 AMERICAN Standard
Table No. 6-14
Dimensions in Inches Weight in Pounds
Size PFr{eS.SU'e Short Radius Long Radius
in. ating S

psi R Dia. T U Base Base Base Base
Bend Only Bend Only
4 250 5.50 6.00 .62 .50 55 10 65 15
6 250 7.00 7.00 .69 .62 85 20 110 30
8 250 8.38 9.00 .94 .88 145 40 195 55
10 250 9.75 9.00 .94 .88 210 45 280 65
12 250 11.25 11.00 1.00 1.00 300 65 420 95
14 250 12.50 11.00 1.00 1.00 360 70 490 105
16 250 13.75 11.00 1.00 1.00 445 75 615 110
18 250 15.00 13.50 112 112 565 | 115 800 170
20 250 16.00 13.50 112 112 700 | 120 985 175
24 250 18.50 13.50 1.12 112 1030 | 130 1430 190
30 150 23.00 16.00 1.19 1.15 1625 | 190 2400 | 295
30 250 23.00 16.00 1.19 1.15 1625 | 190 2400 | 295
36 250 26.00 19.00 1.25 1.15 2385 | 250 3680 | 395
42 250 30.00 23.50 1.44 1.28 3465 | 410 5515 650
48 250 34.00 25.00 1.56 1.42 4610 | 515 7635 845

*54 250 38.00 27.50 1.69 1.55 4790 | 1050 - -

*60 250 42.00 32.00 1.88 1.75 6465 | 1500 - -

*64 250 44.00 38.75 2.12 1.75 8995 | 2250 - -

*Not included in AWWA C110 or C153.

Bases are faced and drilled only when specified. Dimension “R” is finished dimension; unfinished bases will be
slightly longer. For supporting pipe sizes, see Table No. 6-22.

For base drilling, see Table No. 6-21.

See tables on preceding pages for dimensions and weights of all bends. Base dimensions and weights are the same
for full opening bends and for reducing bends. Proper base is determined by largest opening. To compute total weight of
reducing base bend, add weight of base only (shown above) to weight of reducing bend of size and class as selected from
preceding tables. When ordering reducing base bends always specify which flange is opposite the base. Bases other than
shown above—such as on the side of fitting—are special and may be available on 14” and larger bends. Some available
base locations are shown on page 6-5. Check AMERICAN for special base locations.

Bases of these fittings are intended for support in compression and are not to be used for thrust anchors or sup—
ports in tension, bending, or shear.

See General Notes on page 6-2.

6-24



DUCTILE IRON PIPE )

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 or C153/A21.53

Flanged Base Tees

Y IIIEILILIILIIIESISILILSLY

! ! %

Base Tee
Table No. 6-15
e PFr}est_sure Dimensions in Inches Weight in Pounds
f ating
Roloe | T V| B Sy
4 250 5.50 6.00 .62 .50 75 10
6 250 7.00 7.00 .69 .62 110 15
8 250 8.38 9.00 94 .88 185 30
10 250 9.75 9.00 94 .88 300 30
12 250 11.25 11.00 1.00 1.00 430 45
14 250 12.50 11.00 1.00 1.00 485 50
16 250 13.75 11.00 1.00 1.00 600 50
18 250 15.00 13.50 112 112 740 75
20 250 16.00 13.50 112 112 930 75
24 250 18.50 13.50 1.12 1.12 1410 80
30 250 23.00 16.00 1.19 1.15 2270 120
36 250 26.00 19.00 1.25 1.15 3320 160
42 150 30.00 23.50 1.44 1.28 4740 270
42 250 30.00 23.50 1.44 1.28 5850 270
48 150 34.00 25.00 1.56 1.42 6235 335
48 250 34.00 25.00 1.56 1.42 7720 335
*54 250 38.00 27.50 1.69 1.55 6590 565
*60 250 42.00 32.00 1.88 1.75 8905 855
64 250 44.00 38.75 212 1.75 12275 1275

*Not included in AWWA C110 or C153.

Bases are faced and drilled only when specified. Dimension “R” is finished dimension; unfinished bases will be
slightly longer. For supporting pipe sizes, see Table No. 6-22.

For base drilling, see Table No. 6-21.

See tables on preceding pages for dimensions and weights of all tees. Base dimensions and weights are the same
for full opening tees and for reducing tees. Proper base is determined by largest opening. To compute total weight of
reducing base tee, add weight of base only (shown above) to weight of reducing tee of size and class as selected from
preceding tables. To order base tees reducing on the branch, specify sizes in proper order and give figure number shown
above.

Bases other than shown above—such as on the side of fitting—are special and may be available on 30" and larger
bends. Some available base locations are shown on page 6-5. Check AMERICAN for special base locations.

Bases of these fittings are intended for support in compression and are not to be used for thrust anchors or sup—
ports in tension, bending, or shear.

See General Notes on page 6-2.
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AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA C110/A21.10 and AMERICAN Standard

Base Flange Details

Table No. 6-16
Dimensions in Inches
l:istiﬁz?egJ Bolt "
O

n Bol?'gi.rcle Di?rglgter Bolts
4 4.75 5/a 4
6 5.50 /4 4
8 7.50 5/a 4
10 7.50 5/a 4
12 9.50 /s 4
14 9.50 /s 4
16 9.50 /s 4
18 11.75 /g 4
20 11.75 /s 4
24 11.75 /g 4
30 14.25 1 4
36 17.00 1 4
42 21.25 1/g 4
48 22.75 14 4
*54 25.00 174 4
*60 29.50 1%/ 4
64 36.00 1%/ 4

*These sizes are not included in AWWA C110 or C158.

BASE FACED AND DRILLED: Bases are not faced or drilled unless so specified on the purchase order. When a
base fitting is ordered with base faced and drilled, base will be plain faced and drilled as shown in the table.

For supporting pipe sizes, see Table No. 6-22. See Table Nos. 6-19 and 6-20 for additional base dimensions.

See General Notes on page 6-2.

Size of Supporting Flanged Pipe for Base Fittings

Table No. 6-17

Fitting Size-Inches 5|6 |8 |10[12 |14 |16 |18 |20 |24 |30 |36 |42 |48 |54 |60 | 64
Supporting

Pipe Size-Inches 2|2 4| 4| 6|6 |6 |8]8[8([10]|12]|16[18[20 |24 |30
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DUCTILE IRON PIPE @/

AMERICAN Specials

The principal standards relating to AMERICAN Specials are ANSI/AWWA C110/A21.10,
C151/A21.51, and C153/A21.53. These and other standards are referenced throughout this
Section either by the full ANSI/AWWA designation or by only the AWWA numbering, such as
AWWA C110.

In addition to the full complement of Mechanical Joint (MJ), Fastite®, Restrained Joint,
and Flanged fittings, AMERICAN furnishes many special fittings to meet special construc-
tion requirements. AMERICAN Specials include types and lengths of wall pipe, wall castings
and fabrications, fittings with a combination of joints, and a number of other special fittings.

Many of the special fittings furnished by AMERICAN are included in this section.

General Notes Relating to
AMERICAN Specials

1. Fittings are manufactured of ductile
iron, grade 70-50-05 (minimum ten-
sile strength: 70,000 psi; minimum yield
strength: 50,000 psi; minimum elonga-
tion: 5%) in accordance with AWWA
C110 or C153.

2. Pipes are manufactured of ductile
iron, grade 60-42-10, (minimum ten-
sile strength: 60,000 psi; minimum yield
strength: 42,000 psi; minimum elonga-
tion: 10%) in accordance with AWWA
C151.

3. Flange adaptors for AWWA C110/
C115 Flange to ANSI/ASME B16.1 Class
250 Flange are manufactured of ASTM
A36 steel.

4. Flanges and static-cast MJ bells can be
tapped for studs when specified by the
purchaser.

5. All pressure ratings shown are AMERI-
CAN's suggested standard and are for
water service.

6. Unless otherwise noted, all cast-on
flanges are per AWWA C110 or C153.

7. All Mechanical Joints comply with
AWWA C111. Threaded-on or otherwise
fabricated MJ bells are per applicable por-
tions of AWWA C115 and C153. Weights
of MJ accessories are not included in
weights of fittings with MJ outlets shown
in tables, unless otherwise specified.

8. Weights of fittings can vary due to
changes in foundry practice.

9. AMERICAN produces many specials
other than those listed in this section.
Contact AMERICAN regarding any spe-
cific requirements.
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AMERICAN Ductile Iron Specials
Plain End Pipe and Thrust Collar Weights
Fabricated Wall Pipe

=3
e

.

.- -

Table No. 7-1
Plain End Pipe Thrust Collars

Size ANSVAvvvaur\x:ilriJr:wogagf ntrlfi%it' Ci15 T ~C Weight A”O"'jvab'é’ 'ﬁoad f

N R | Wt | s | wegm | (MOResS | Dameter Ib Ths
in Bt ke o in. in.

4 25 10.9 .32 13.8 .25 6.80 1 4,500
6 .25 16.0 .34 21.4 .25 8.90 2 9,300
8 25 211 .36 30.1 .25 11.05 2 16,000
10 .26 271 .38 39.2 .25 13.10 3 24,000
12 .28 34.8 .40 49.2 .25 15.20 3 34,000
14 .28 40.4 42 60.1 .25 17.30 5 46,000
16 .30 49.3 43 70.1 .25 19.40 6 59,000
18 .31 57.2 44 80.6 .38 22.50 15 75,000
20 .33 67.5 45 91.5 .38 24.60 1 92,000
24 .33 80.8 47 114.4 .38 28.80 13 130,000
30 .34 103.5 .51 154.4 .50 36.00 29 200,000
36 .38 138.5 .58 210.3 .50 42.30 35 290,000
42 41 173.8 .65 274.0 .75 50.75 98 390,000
48 46 222.6 72 346.6 .75 57.05 111 510,000
54 .51 279.7 .81 441.9 1.00 66.06 231 650,000
60 .54 317.0 .83 485.0 1.00 70.11 246 745,000
64 .56 350.5 .87 542.0 1.00 7417 261 847,000

*AWWA C151 — minimum thickness classes in this standard are Class 350 for 4’-12” sizes, Class 250 for 14"-20”
sizes, Class 200 for 24” and Class 150 for 30"-64" sizes.

**AWWA C115 — minimum thicknesses for all sizes of ductile iron pipe for threading on flanges.

Wall pipe is normally fabricated of Special Class 53 thickness ductile iron pipe but may be furnished with minimum
classes unless threaded flanges or threaded MJ bells are included or unless specified otherwise. For weights of plain end
pipe of other classes see Section 3, Table No. 3-9.

FThese values are based on dead-end thrust due to 250 psi internal pressure. For higher allowable loads or
pressures, contact AMERICAN. (See also the figure above Table No. 9-11, for use of thrust collars, e.g., in some buried
systems where other types of concrete thrust blocks cannot be used.)

Welded-on thrust collars are normally fabricated from steel. Dimensions and weights above are for steel thrust
collars.

Collars may be angled and/or rotated from top dead center. Contact AMERICAN for details.

See general notes on page 7-1.
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AMERICAN Ductile Iron Specials
Bell and Flange Weights

Table No. 7-2
Bells—Weight in Pounds Flanges—Weight in Pounds
Siinze Mechanical Joint Fastite Flex-Ring Lok-Ring ANSF'{;Y;:’A" AN?DIIaB;seélil’):&D
' Centrifugally Threaded- Centrifugally Centrifugally Centrifugally Threaded-
Cast On On Cast On Cast On Cast On On Threaded-
Pipe* Pipe Pipe* Pipe* Pipe* C115 On
4 14 16 7 14 - 12 22
6 19 23 12 20 - 17 32
8 25 31 19 29 - 24 51
10 31 41 29 40 - 36 69
12 38 55 31 54 - 55 100
14 - 85 40 92 - 70 125
16 - 105 45 105 - 80 145
18 - 125 72 125 - 85 200
20 - 150 80 130 - 105 220
24 - 235 96 222 - 160 335
30 - 375 164 328 - 240 514
36 - 500 210 428 - 350 697
42 - 600 315 609 - 500 994
48 - 810 389 778 - 625 1510
54 - - 515 1217 667 664 -
60 - - 569 1346 805 1055 -
64 - - 677 - 866 1765 -

*Bell weights for ductile iron pipe are the same for all pressure classes per AWWA C151.
*AWWA C110 flange and AWWA C115 flange will match with facing and drilling of ANSI B16.1 Class 125 flange.
In sizes where applicable.
A unique Fastite fitting bell is not available in many configurations of 4"-48” fittings. In cases where Flex-Ring bell fittings are used
without Flex-Ring or Field Flex-Ring restraint (in effect as “Fastite”) the Flex—Ring “Statically Cast” bell weight will of course apply.
Weights above are subject to change, our option.
See General Notes on page 7-1.
To determine weight of wall pipe, use data in Table Nos. 7-1 and 7-2. For example: Weight of 12" Fig-W/S-MJ Wall Pipe with
centrifugal cast bell 12" L.L.(14 1/2” O.A.) Special Class 53 equals (12"/12” X 49.2 Ib/ft.) + 58 Ibs (FIg) + 10 Ibs (W/S) + 38 Ibs (MJ Bell) = 155 Ibs.
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AMERICAN Ductile Iron Specials
Thrust Collar (T/C) Wall Pipe - Fabricated from
Centrifugally Cast Ductile Iron Pipe

Overall Length
Laying Length ‘

Overall Length
Laying Length

Overall Length
Laying Length

Flange-Thrust Collar-Flange

‘ Overall Length

Laying Length

MJ-Thrust Collar-Plain End

Flange-Thrust Collar-Plain End

Overall Length
‘ Laiiné Length
4 el

MJ-Thrust Collar-Flange
Overall Length
Laying Length

Plain End-Thrust Collar-Plain End

Overall Length
‘ ‘ Laying Length
R |

Fastite-Thrust Collar-Plain End

Overall Length
‘ Laying Length ‘

SSSSSSSSSPT
) <

MJ-Thrust Collar-MJ Fab

Table No. 7-3 Fastite-Thrust Collar-Flange
Minimum Dimensions in Inches
Size F‘gggc‘ F'g,STE/C' F'g;TE/C‘ MJ-T/C-MJ (Fab”)|  MJ-T/C-PE MJ-T/C-Fig Fst-T/C-PE Fst-T/C-Fg
™ loaLLoarLloar] oA [ L | 0A [ L | oA [ LL | oA [ L] OA | i
4 8 8 8 10 45/g 8 5'/2 8 5| 8 46| 8 45/g
6 8 8 8 10 45/g 8 5/ 8 5,1 8 45/g 8 4%/g
8 8 8 8 10 45/g 8 5'/2 8 5| 8 44 8 4/,
10 8 8 8 10 45/g 8 5 10 7| 8 44 74 | 32
12 8 8 8 10 45/g 8 5'/2 10 7| 8 4/, 7'/ | 32
14 8'/2 8 8 12 41/, 8 41/, 1 7'/ 8 2%/4 By | 4772
16 8'/2 8 8 12 4/, 8 4/, 117 8 8 2%/, 9 | 42
18 8'/2 8 8 12 4/ 8 4/ 12 8'/s 8 112 10 47/,
20 8'/2 8 8 12 4/, 8 4/, 12 8| 8 172 10 4/,
24 9> 8 8 12 4'/» 8 4'/» 12 8/ 8 15 10 41/
30 12 10'%| 8 - - - - - - 8 172 12 5'/2
36 14 11 8 - - - - - - 8 112 12 5
42 16 12 8 - - - - - - 8> | 1 14 6'/2
48 16 12 8 - - - - - - 9 1 15 7
54 18 16 8 - - - - - - 9 | 1 16 /s
60 18 16 8 - - - - - - By | 16 N
64 18 16 8 - - - — - - 10 1 16 7

*Laying lengths are rounded to the nearest 1/4”.

Thrust Collars may not be located in exact center of all minimum length
pieces shown above.

Flanges and MJ bells of minimum-length pieces should normally be
specified by the purchaser “tapped for studs” to enable assembly of joints flush
with the wall face.

Maximum laying length of above wall pipe is 19'-6" (except 19'-0" for
64") except for MJ-T/C-PE or Fst-T/C-PE which may be furnished full
20" nominal length in all available sizes with the exception of 4” (4” maximum
length is 18'-1 3/4”). 4"-16" Flange-Thrust Collar-Flange and Flange-Thrust
Collar — PE pipe may also be furnished up to 20'-0" length. Contact AMERICAN
if longer lengths required. All intermediate lengths can be furnished.

Wall pipe lengths shorter than those shown above can be furnished in
some sizes by special fabrication. Contact AMERICAN for details.

Overall lengths are subject to manufacturing tolerances. If maximum
overall length is critical, such as for installation of item inside steel forms, this
must be specified by the purchaser on the order.

To determine weight of Thrust Collars Wall Pipe, use data in Table 7-1.

Correctly installed flanged wall pipe will normally have the bolt holes
straddling the horizontal and vertical centerlines. Checking with a spirit
level or plumb line prior to pouring the walls is recommended.

Wall pipe with MJ threaded-on bells (MJ Fab), Flex-Ring, and Lok-Ring
bells can also be furnished. Contact AMERICAN for dimensions not shown
above.

Minimum-length pipes with plain ends (PE) in many cases do not allow
enough room between PE and collar to assembile joints. Contact AMERICAN for
PE joint assembly needs, normally requiring longer pipes.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Specials

Wall Piping - Recommended Minimum Installation

Dimensions for Piping not Tapped for Studs

)

A <B>l 0]
."A Mr
R = e ~
e n-lgp
i; 3:
/ - d - -d
Sy L =12
N e
MJ Bell Flanged Joint MJ Plain End
Table No. 7-4
Size A B C
in. in. in. in.
4 5%, 24 6
6 5%, 2%/4 6
8 6'/4 2%/4 6'/2
10 6'/2 3 6/
12 6'/2 3 6'/2
14 7 3/ 7%/
16 74 3/ 7%/s
18 7/ 3%, 7%/4
20 72 34 7%/s
24 8 4 8'/4
30 9'/s 5 94
36 9%, 5'4 9%
42 10 *5'/2 10
48 10 *6 10
54 - *6'4 -
60 - “6'/2 -
64 - *6%4 -

*The minimum dimension “B” for 42"-64”" wall castings with threaded-on (AWWA C115) flange would be as follows: for
42", B =6"; for 48", B = 61/2"; for 54"-64", B = 71/4".

Dimensions are based on standard mechanical joints per AWWA C111 and standard flanges per AWWA C110.
Wall piping with MJ bells or flanges having “A” and “B” dimensions shorter than those above, e.g. wall pipes with bell

faces often placed “flush” with concrete form work, should be specified to be tapped for studs.
“A” and “C” dimensions for 14"-48" sizes apply to MJ castings only.




) DUCTILE IRON PIPE

AMERICAN Ductile Iron Specials
AMERICAN Fabricated Mechanical Joint Pipe
ANSI/AWWA C151/A21.51, C153/C21.53, and AMERICAN Standard

MJ x MJ-FAB FR x MJ-FAB FST x MJ-FAB

4-12° BELL CONTOUR SHOWN AS_SOLID LINE
42*-24" BELL CONTOUR SHOWN AS DOTTED LINE
%

Table No. 7-5

Fastite and MJ-Fab MJ and MJ-Fab Flex-Ring and MJ-Fab

) Pressure| Nominal | - pipe ) Weight ) Weight ) Weight
Size Rating Wall oD. Laying Length | yaxi1)+| Laying Length (Max.LL)" Laying Length (Max.LL)"

in. ; Thickness f

psi in. n. Min. in. | Max ftn. | Length Io | Min. in. [Max ft. in. | Length Io | Min. in. | Max ftin. | Length Io

4 350 .32 4.80 2% | 196" | 325 | 4 196" | 295 | 2% | 196" | 295

6 350 .34 6.90 3 | 196" | 460 | 4 19'6” | 460 | 2% | 196" | 460

8 350 .36 9.05 4%, | 196" | 645 | 6 19'6” | 645 | 3%/, | 196" | 645
10 350 .38 1110 | 4%, (196" | 840 | 6 19'6” | 840 | 2%, | 196" | 840
12 350 .40 13.20 | 5%, |19'6” | 1055 | 6 19'6” | 1055 | 3%/, | 19'6” | 1055
14 350 42 15.30 | 474 (196" | 1316 | 7 19'6” | 1315 | 3'/s | 196" | 1315
16 350 43 1740 | 5/, | 196" | 1645 | 5 19'6” | 1645 | 5'/ | 196" | 15645
18 350 44 19.50 5 19'6” | 1785 | 6 19'6” | 1785 | 4%+ | 19°6” | 1785
20 350 .45 21.60 6 19'6” | 2030 | 6 19'6” | 2030 | 5% | 19'6" | 2030
24 350 A7 25.80 7 19'6” | 2685 | 11 19'6” | 2470 | 6'/> | 196" | 2585

Pipe is available with greater wall thicknesses than shown. Thicknesses above correspond to Special Thickness Class 53.
Any length between minimum and maximum shown can be furnished.

Tolerance on length is + .25”".

Socket depths for Threaded-on MJ Bells (MJ-Fab) are 2.88” for 4"-12" sizes and 4” for 14"-24" sizes.

* For 424" sizes 19-6".




DUCTILE IRON PIPE /

AMERICAN Ductile Iron Specials
AMERICAN Flange Adaptor for AWWA C110/C115 Flange to

ASME B16.1 Class 250# Flange AMERICAN Standard

SECTION "A-A"

ADAPTOR WITH BLIND HOLES

B ~=

a1
SECTION "B-B

ADAPTOR WITH THROUGH HOLES

Table No. 7-6
. . Tap Depth
. Outside Inside Length .
Size Diameter Diameter “Lg’ C115 B16.1 W?'k?ht
in. in. in. in. Flange Class 250
in. Flange in.

4 10.00 4.00 2 /s e 37

6 12.50 6.00 1 Through Through 27

8 15.00 8.00 1 Through Through 36
10 17.50 10.00 2/, /s 1 115
12 20.50 12.00 2/, /s 1/ 154
14 23.00 14.00 2/, 1 1/ 186
16 25.50 16.00 2%/4 1 11, 242
18 28.00 18.00 2 Through Through 205
20 30.50 20.00 3 1"/s 114 355
24 36.00 24.00 34 14 112 522
30 43.00 30.00 2/, Through Through 529
36 50.00 36.00 4 172 2 1141
42 57.00 42.00 4 12 2 1408
48 65.00 48.00 3 Through Through 1285

Material is ASTM A36 steel.
Holes are drilled and tapped to mate with AWWA C110/C115 flanges on one side and ANSI/ASME B16.1 Class 250
flanges on the opposite, or other side.
Holes are equally spaced straddling centerline.
12"-30” flange adaptors and 36"-48" flange adaptors are tapped at top dead center for 5/8” and 3/4” (5/8-11 UNC
and 3/4-10 UNC threaded) lifting eyes, respectively.
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AMERICAN Ductile Iron Specials

Flange and Flare

90° Bends
Short Radius Long Radius
Table No. 7-7
Short Radius 90 Degree Flare Bends | Long Radius 90 Degree Flare Bends

Size T C A B Wt. A B Wt.

4 0.52 9.00 6.50 12.00 45 9.00 14.50 50

6 0.55 11.00 8.00 12.00 75 11.50 15.50 90

8 0.60 13.50 9.00 14.00 120 14.00 19.00 1565
10 0.68 16.00 11.00 17.00 195 16.50 22.50 250
12 0.75 19.00 12.00 18.00 275 19.00 25.00 375
14 0.66 21.00 14.00 21.50 310 21.50 29.00 400
16 0.70 23.50 156.00 23.00 395 24.00 32.00 530
18 0.75 25.00 16.50 25.00 495 26.50 35.00 675
20 0.80 27.50 18.00 27.00 630 29.00 38.00 865
24 0.89 32.00 22.00 32.50 995 34.00 44.50 1335
30 1.08 38.75 25.00 36.00 1970 41.50 48.50 2190
36 1.15 46.00 28.00 38.00 2730 49.00 56.00 3465
42 1.28 53.00 31.00 35.00 3200 56.50 63.50 5150
48 1.42 59.50 34.00 46.00 5235 64.00 71.00 6725

* 54" and 60" castings have wall thicknesses that are per AWWA C153. All other wall thicknesses are
per C100.

** Contact AMERICAN for 64” Flare dimensions.

Since above fittings are not included in AWWA C110, A, B, and C dimensions above should be
specified on engineering drawings.

Other joints can be furnished in lieu of flanges in some sizes.

See general notes on page 7-1.
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DUCTILE IRON PIPE

T

Flange and Flare

AMERICAN Ductile Iron Specials

Flare' Castings

Table No. 7-8
Dimensions in Inches Weight in Lbs
) Pressure (Min. Length)
Sz Rating L L
pst T Minimum | Maximum c Fig & Flare
4 250 .52 8 8 9.00 40
6 250 .55 8 8 11.00 65
8 250 .60 10 10 13.50 105
10 250 .68 10 10 16.00 145
12 250 .75 12 12 19.00 210
14 250 .66 12 36 21.00 240
16 250 .70 14 36 23.50 310
18 250 .75 14 36 25.00 370
20 250 .80 13 36 27.50 435
24 250 .89 18 66 32.00 680
30 250 1.08 15 66 38.75 960
36 250 1.15 14 66 46.00 1265
42 250 1.28 12 72 53.00 1260
48 250 1.42 18 72 59.50 2375

T This fitting is sometimes referred to as “bell mouth.”
*54” and 60” castings have wall thicknesses that are per AWWA C153. All other wall thicknesses
are per AWWA C100.
** Contact AMERICAN for 64” Flare dimensions.
Flare castings or fabrications can be furnished in a variety of lengths and with wall collars when
specified. Flange or mechanical joint bell to be installed flush with the wall should be specified “tap for

studs.”

The addition of a wall collar to flare castings may affect the minimum length of the casting.
Other joints can be furnished in lieu of flanges or MJ bells in most sizes.
Since above fittings are not included in AWWA C110, L and C dimensions above should be

specified on engineering drawings.

See general notes on page 7-1.
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AMERICAN Ductile Iron Specials
Outlet/Tapping Saddles

MJ Outlet Flange Outlet

A saddle is furnished with AWWA
C110 flange or mechanical joint outlet and
can be installed on pipe with hole already
machine cut, or torch cut at shop or job
site. Saddle can thus be used on 12"-54"
pipe for providing outlet as pipeline is be-

dard C110 flange. The inside diameter of
the outletis 1/4" greater than the nominal,
enabling a full-size opening to be made in
pipe wall. Counterbore dimensions are as
tabulated below in Table No. 7-13.

ing installed or in pipeline already installed. Countorbore
For a saddle in sizes 4"-12" with AWWA Size of Flange Depth Diameter
C110 flange connection on the branch, the n. in. in.
flange is counterbored per MSS (Manu- 4 .250 5.015
facturers’ Standardization Society) SP-60 g g]% 5-812
dimen_sions, ma_king asse_mbly possible with 10 312 11,015
a tapping machine, tapping valve or a stan- 12 312 13.015
Table No. 7-9
Weight in Pounds
Size oﬂop'a[:ém C glto. of Sadal s
in. h in. raps addle traps
Pi'r?e Casting & NuF;s Total
12x 4 13.20 12.85 3 45 15 60
12x 6 13.20 12.85 3 62 14 75
14x 4 15.30 13.90 3 45 17 60
14x 6 15.30 13.90 3 62 16 80
16x 4 17.40 14.95 3 45 19 65
16x 6 17.40 14.95 3 62 18 80
16x 8 17.40 14.95 4 89 24 115
18x 4 19.50 16.00 3 45 22 65
18x 6 19.50 16.00 3 62 21 85
18x 8 19.50 16.00 4 89 26 115
20x 4 21.60 17.05 3 45 23 170
20x 6 21.60 17.05 3 62 23 185
20x 8 21.60 17.05 4 89 29 120
20 x 10 21.60 17.05 5 120 35 165
24x 4 25.80 19.15 3 45 27 70
24x 6 25.80 19.15 3 62 27 90
24x 8 25.80 19.15 4 89 35 125
24 x10 25.80 19.15 5 120 42 160
24 x12 25.80 19.15 7 151 58 210

See notes at end of Table.
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AMERICAN Ductile Iron Specials

Outlet/Tapping Saddles
Table No. 7-9—Continued
Weight in Pounds
Size of gé?ént -C glto. of Saddl St
in. h in. raps addle raps

Pi'r?e Casting & Nuets Total
30x 4 32.00 22.00 3 45 34 80
30x 6 32.00 22.00 3 62 34 95
30x 8 32.00 22.00 4 89 43 130
30x 10 32.00 22.00 5 120 53 175
30x 12 32.00 22.00 7 151 72 225
36x 4 38.30 25.25 3 45 40 185
36x 6 38.30 25.25 3 62 40 100
36x 8 38.30 25.25 4 89 52 140
36 x 10 38.30 25.25 5 120 64 185
36x12 38.30 25.25 7 151 88 240
2% 4 44 50 28.25 3 45 46 190
42x 6 44.50 28.25 3 62 46 110
42x 8 44.50 28.25 4 89 60 150
42 x 10 44.50 28.25 5 120 74 195
42 x12 44.50 28.25 7 151 102 255
48x 4 50.80 31.50 3 145 53 100
48x 6 50.80 31.50 3 162 52 115
48x 8 50.80 31.50 4 189 69 160
48 x 10 50.80 31.50 5 120 85 205
48 x 12 50.80 31.50 7 151 117 270
54x 4 57.567 3455 3 145 59 105
54x 6 57.56* 34.55 3 162 58 120
54x 8 57.56* 34.55 4 189 77 165
54 x 10 57.56* 34.55 5 120 95 215
54 x 12 57.56 34.55 7 151 132 285

Weights are for saddle with MJ bell or AWWA C110 flange; weights do not include any MJ or flange joint materials.

Saddles listed are rated 250 psi working pressure. Contact AMERICAN for higher pressure applications.

Straps are alloy steel, 1/4” X 1 1/2” in cross section and are fabricated with 3/4” threaded ends. Sealing of saddle is
provided by a positively confined “O-Ring” SBR rubber gasket, circular in cross section and made of molded rubber
approximately 70 durometer hardness.

Saddles to fit some other diameters can be furnished upon request. Order should specify diameter of parent pipe.

Outlet can be furnished tapped for studs when specified.

Maximum size outlet normally furnished for tapping 12"-14" pipe is 6”; for 16"-18” pipe is 8”; for 20” pipe is 10”; and
for 24"-54" pipe is 12”.

On special order some outlets 14” -18” can be furnished for low pressure service on 30"-54”" pipe.

See general notes on page 7-1.

*Prior to 1988, 54” AMERICAN pipe had an O.D. of 57.10”". Installers should measure the O.D. of existing 54” pipe
prior to ordering so that proper strap lengths can be furnished.

For recommended minimum installation Table No. 7-10
distance (X) from face of Fastite bell

to center of saddle, see Table No. 7-10. Size “X”
in. Min.

X 12x 6 12

14x 6 14

16x 8 14

18x 8 16

20x 10 16

24 x 12 18

30x12 18

36x 12 18

42 x12 20

48 x 12 20

54 x 12 20

7-11




) DUCTILE IRON PIPE

AMERICAN Ductile Iron Specials
Welded-on Outlets for Ductile Iron Pipe

AMERICAN regularly furnishes pipe with
welded-on outlets for proven effectiveness and
simplicity in layout and installation. Outlets can
readily be located at variable positions along
the pipeline, and rotation* of the pipe before it
is assembled in the line can often position the
outlet at any desired angle. This section pro-
vides detailed tabular data for 90° lateral and
tangential welded-on outlets. Lateral outlets
from 45°-90° in 15° increments from the parent
pipe axis are also standardly available in some
sizes with some additional outlet size restric-
tions. (Contact AMERICAN for details.)

JOINTS. The outlets are fabricated from
centrifugally cast ductile iron pipe, manufac-
tured and ‘tested in accordance with ANSI/
AWWA C151/A21.51. They may be furnished
with any of AMERICAN's bell ends such as Fas-
tite, MJ, Flex-Ring, or Lok-Ring. They can also
be furnished with plain ends. The parent pipe
can also be furnished with any type of joints.

THICKNESSES. Minimum  nominal
thicknesses for both parent and outlet pipe are
shown in the following tables. The outlets are
rated 200 to 250 PSI working pressure, de-
pending on size, as noted in Table No. 7-11.
Contact AMERICAN for higher pressure appli-
cations.

This is a shop fabricated product
and is not intended for field fabrica-
tion. Welded-on outlets for ductile pipe are
produced with qualified procedures and weld-
ers as per §uide|ines contained in ANSI/AWS
D11.2, Guide for Welding Iron Castings. Joint
materials are furnished with Fastite, MJ, Flex-
Ring, and Lok-Ring bells. Parent and outlet pipe
are normally furnished cement lined in accor-
dance with- ANSI/AWWA C104/A21.4. Con-
tact AMERICAN if ends or linings other than
cement linings are desired.

K ]

L J ! oy —d
Table No. 7-11
Minimum | Standard “J” «pm . Rated Min.
Parent Maximum Nominal Dimension’ SS?;gﬁrs?orﬂ Outlet %gﬂ#;‘ Water Distance
Pipe Outlet Thickness Center- Center- Diameter* | Thickness- Working Outlet to
Diameter Diameter* Parent Socket Bell Face Flange in Outlet Pipe Pressure Parent Pipe
in. in. Pipe Outlet Outlet in. in. of Outlet End in.
in. in. (psi) “Brt
- - - - - 4 0.32 250 14-1/2
10 6 0.38 11 14-1/2 6 0.34 250 16-1/2
12 8 0.40 12 16 8 0.36 250 16-1/2
14 8 0.42 14 17 8 0.36 250 16-1/2
16 10 0.43 15 18 10 0.38 250 17-1/2
18 12 0.44 15-1/2] 19-1/2 12 0.40 250 20
20 14 0.45 17 20-1/2 14 0.42 250 23
24 16 0.47 19 23 16 0.43 250 26
- - - - - 18 0.44 250 29
30 20 0.51 23 27 20 0.45 250 32-1/2
36 24 0.58 26 30-1/2 24 0.47 250 39
42 30 0.65 30 35 30 0.51 250 48
48 30 0.72 34 38-1/2 30 0.51 250 48
54 30 0.81 37 42 30 0.51 250 48
54 36 0.81 37 42 36 0.58 200 48
60 30 0.83 41 44 30 0.51 250 48
60 36 0.83 41 44 36 0.58 200 48
64 30 0.87 42 46 30 0.51 250 48
64 36 0.87 42 46 36 0.58 200 48

* Do not attempt to lift or rotate outlet pipes by
attaching to or exerting force on the outlet or any branch
piping attached thereto. Likewise, do not attach and sus-
pend heavy piping items, etc., from outlet branch.

** The purpose of the 18” outlet diameter line is
to provide this data when these standard outlets are ap-
plied on 30” and larger parent pipes only. Larger—diameter
outlets may be available for some pressure and service ap-
plications. Contact AMERICAN for details.

T “J” dimensions are approximate and are the same
for all different outlet sizes on a particular parent pipe size.
Contact AMERICAN if different dimensions are required.
Flanges used on outlets meet ASME B16.1 Class 125 re-
quirements and may be welded on or threaded on.

11 Minimum ”B” dimensions are dependent on out-
let diameter and are not directly related to parent pipe di-
ameter. For example, a “B” dimension for 6” outlets on all
sizes of parent pipe (including 10”) is 15 1/2”, etc. Nominal
thickness of 4’-54” diameter parent pipe and outlet pipe
correspond to Special Class 53. Nominal thicknesses of

60” and 64” parent pipe correspond to Pressure Class 350
as shown in ANSI/AWWA C151/A21.51.

System design and installation should be such so as
to avoid beam loads or impacts on the outlets. It is particu-
larly important in underground service to use flexible joints
(e.g., Flex-Ring or Fast-Grip) for outlet piping, to allow for
at least some incidental movement between the parent
and outlet piping. It should be noted that AWWA Manual
M41 and the Appendix to ANSI/AWWA C115/A21.15
state that underground use of the flanged joint is gener-
ally not recommended because of the rigidity of the joint,
and AMERICAN concurs with this guidance. Flexible outlet
pipe joints should not be modified to make them rigid, nor
should they be installed fully deflected.

This is a shop fabricated product and is not intended
for field fabrication.

Contact AMERICAN for any applications of any
flanged welded-on outlets involving connecting piping,
such as pump suction and discharge headers, etc.
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AMERICAN Ductile Iron Specials
Tangential Welded-On Outlets
for Ductile Iron Pipe

AMERICAN can furnish tangential welded-on outlets in certain diameters. Pipe with
tangential outlets can often be positioned* with the outlets on bottom for blow offs or on
top for air release. Flanged and grooved joints are not available for tangential
outlets. Minimum pressure classes and location of outlets are the same as for regular
welded-on outlets. This is a shop fabricated product and is not intended for field fabrica-
tion. Parent and outlet pipe are normally furnished cement lined in accordance with ANSI/
AWWA C104/A21.4. Contact AMERICAN if ends or linings other than cement linings are
desired.

Q © |

‘ : | ~—J—>!
\
<5 B
Table No. 7-12
h,(','gm?#;? Rated Water Minimum “B” Standard “J”
Parent Pipe Outlet Thickness* Working Location Dimension
Diameter Diameter Parent/Outlet Pressure Outlet to Center to
in. in. Pipe psi Parent Pipe End Socket
in. in. in.
8 4 0.36/0.32 250 14-1/2 11-1/2
10 4 0.38/0.32 250 14-1/2 12-1/2
10 6 0.38/0.34 250 15-1/2 12-1/2
12 4 0.40/0.32 250 14-1/2 13-1/2
12 6 0.40/0.34 250 15-1/2 13-1/2
12 8 0.40/0.36 250 16-1/2 13-1/2
14 4 0.42/0.32 250 14-1/2 14
14 6 0.42/0.34 250 15-1/2 14-1/2
14 8 0.42/0.36 250 16-1/2 14-1/2
16 4 0.43/0.32 250 14-1/2 15
16 6 0.43/0.34 250 15-1/2 15-1/2
16 8 0.43/0.36 250 16-1/2 15-1/2
16 10 0.43/0.38 250 17-1/2 15-1/2
18 4 0.44/0.32 250 14-1/2 15-1/2
18 6 0.44/0.34 250 15-1/2 16-1/2
18 8 0.44/0.36 250 16-1/2 16-1/2
18 10 0.44/0.38 250 17-1/2 17
18 12 0.44/0.40 250 20 17
20 4 0.45/0.32 250 14-1/2 16
20 6 0.45/0.34 250 15-1/2 17
20 8 0.45/0.36 250 16-1/2 17-1/2
20 10 0.45/0.38 250 17-1/2 18
20 12 0.45/0.40 250 20 18
20 14 0.45/0.42 250 23 18

* Do not attempt to lift or rotate outlet pipes by attaching to or exerting force on the outlet or any branch piping

attached thereto. Likewise, don’t attach and suspend heavy piping items, etc., from outlet branch.
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AMERICAN Ductile Iron Specials
Tangential Welded-On Outlets
for Ductile Iron Pipe

Table No. 7-12 - Continued

%g;m,i? Rated Water Minimum “B” Standard “J”
Parent Pipe Outlet Thickness* Working Location Dimension
Diameter Diameter Parent/Outlet Pressure Outlet to Center to
in. in. Pipe psi Parent Pipe End Socket
in. n. n.
24 4 0.47/0.32 250 14-1/2 17
24 6 0.47/0.34 250 16-1/2 18-1/2
24 8 0.47/0.36 250 16-1/2 19-1/2
24 10 0.47/0.38 250 17-1/2 20
24 12 0.47/0.40 250 20 20
24 14 0.47/0.42 250 23 20
24 16 0.47/0.43 250 26 20
30 4 0.51/0.32 250 14-1/2 18-1/2
30 6 0.51/0.34 250 16-1/2 20-1/2
30 8 0.51/0.36 250 16-1/2 21-1/2
30 10 0.51/0.38 250 17-1/2 22-1/2
30 12 0.51/0.40 250 20 23
30 14 0.51/0.42 250 23 23-1/2
30 16 0.51/0.43 250 26 23-1/2
30 18 0.51/0.44 250 29 23-1/2
30 20 0.51/0.45 250 32-1/2 23-1/2
36 4 0.568/0.32 250 14-1/2 20
36 6 0.58/0.34 250 16-1/2 22
36 8 0.58/0.36 250 16-1/2 24
36 10 0.58/0.38 250 17-1/2 25
36 12 0.58/0.40 250 20 25-1/2
36 14 0.568/0.42 250 23 26-1/2
36 16 0.568/0.43 250 26 26-1/2
36 18 0.58/0.44 250 29 26-1/2
36 20 0.58/0.45 250 32-1/2 26-1/2
36 24 0.568/0.47 250 39 26-1/2
42 4 0.65/0.32 250 14-1/2 21-1/2
42 6 0.65/0.34 250 16-1/2 23-1/2
42 8 0.65/0.36 250 16-1/2 25-1/2
42 10 0.65/0.38 250 17-1/2 27
42 12 0.65/0.40 250 20 28
42 14 0.65/0.42 250 23 28-1/2
42 16 0.65/0.43 250 26 29
42 18 0.65/0.44 250 29 29-1/2
42 20 0.65/0.45 250 32-1/2 29-1/2
42 24 0.65/0.47 250 39 30
42 30 0.65/0.51 250 48 30
48 4 0.72/0.32 250 14-1/2 22-1/2
48 6 0.72/0.34 250 16-1/2 25
48 8 0.72/0.36 250 16-1/2 27
48 10 0.72/0.38 250 17-1/2 28-1/2
48 12 0.72/0.40 250 20 30
48 14 0.72/0.42 250 23 31
48 16 0.72/0.43 250 26 31-1/2
48 18 0.72/0.44 250 29 32
48 20 0.72/0.45 250 32-1/2 32-1/2
48 24 0.72/0.47 250 39 33
48 30 0.72/0.51 250 48 34
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AMERICAN Ductile Iron Specials

Table No. 7-12 - Continued

Tangential Welded-On Outlets
for Ductile Iron Pipe

)

) hﬂl?ﬁ#&? Rated Water Minimum “B” Standard “J”
Parent Pipe Quﬂet Thickness* Working Location Dimension
Diameter Diameter Parent/Outlet Pressure Outlet to Center to
in. in. Pipe psi Parent Pipe End Socket
in. n. n.
54 4 0.81/0.32 250 14-1/2 23-1/2
54 6 0.81/0.34 250 15-1/2 26
54 8 0.81/0.36 250 16-1/2 28-1/2
54 10 0.81/0.38 250 17-1/2 30
54 12 0.81/0.40 250 20 31-1/2
54 14 0.81/0.42 250 23 33
54 16 0.81/0.43 250 26 34
54 18 0.81/0.44 250 29 34-1/2
54 20 0.81/0.45 250 32-1/2 35-1/2
54 24 0.81/0.47 250 39 36
54 30 0.81/0.51 250 48 37-1/2
54 36 0.81/0.58 200 48 37-1/2
60 4 0.83/0.32 250 14-1/2 25
60 6 0.83/0.34 250 15-1/2 28
60 8 0.83/0.36 250 16-1/2 30-1/2
60 10 0.83/0.38 250 17-1/2 32
60 12 0.83/0.40 250 20 34
60 14 0.83/0.42 250 23 35
60 16 0.83/0.43 250 26 36
60 18 0.83/0.44 250 29 37
60 20 0.83/0.45 250 32-1/2 38
60 24 0.83/0.47 250 39 39
60 30 0.83/0.51 250 48 39-1/2
60 36 0.83/0.58 200 48 39-1/2
64 4 0.87/0.32 250 14-1/2 25-1/2
64 6 0.87/0.34 250 15-1/2 28-1/2
64 8 0.87/0.36 250 16-1/2 31
64 10 0.87/0.38 250 17-1/2 33
64 12 0.87/0.40 250 20 35
64 14 0.87/0.42 250 23 36-1/2
64 16 0.87/0.43 250 26 37-1/2
64 18 0.87/0.44 250 29 38-1/2
64 20 0.87/0.45 250 32-1/2 39-1/2
64 24 0.87/0.47 250 39 40-1/2
64 30 0.87/0.51 250 48 41-1/2
64 36 0.87/0.58 200 48 41-1/2

* Nominal thickness of 4”-54” diameter parent pipe correspond to Special Class 53. Nominal thickness of 60” and
64"parent pipe correspond to Pressure Class 350.
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AMERICAN Ductile Iron Specials

Ductile Iron Trenchless Pipe

By its nature, ductile iron pipe possesses
tremendous columnar and tensile strength,
which makes it a superior material for
trenchless applications. AMERICAN offers
two joints designed for use in direct jacking,
trenchless pipeline replacement, pipe burst-
ing, and microtunneling installation. Fastite
joint push-bar pipe allows the Fastite Joint
to be used in trenchless applications using
direct jacking or pushing. Flex-Ring® joint
pipe with its positive, flexible joint restraint
has been used extensively in pipe pulling
applications using horizontal directional
drilling and some pipe bursting installation
methods. With spigots ahead, the low pro-
file Flex-Ring® assembles quickly and offers
a smooth transition during pipe pull-back.
AMERICAN offers a Flex-Ring® pulling bell
assembly specifically designed for this instal-
lation method.

Pulling Bell

Push-Bar pipe employs an economical
adaptation of the premier AMERICAN Fas-
tite joint to transfer jacking loads from the
pipe barrel directly to the face of the bell. It
consists of a high-strength, alloy steel ring,
the “push-bar,” shop welded to the stan-
dard Fastite pipe spigot. This ring is made of
the same material that has been used suc-
cessfully in AMERICAN's Lok-Ring and oth-
er restrained joints for more than 40 years. A
cushioning compression ring, made of com-
pressible wood products, fits between the
push-bar and the pipe bell for added assur-
ance of load distribution. The pipe comes in
standard 20" or less standard nominal laying
lengths and carries the standard Fastite joint
pressure ratings. During installation, Fastite
joint push-bar pipe is jacked or pushed with
the spigots ahead. This allows for any debris
remaining from the pipe bursting or pipe
jacking operation to flow smoothly over the
bell of the Fastite joint.

Flex-Ring joint pipe and allowable pull-
ing loads are covered in Tables 7-13 and
7-1. See above picture of Flex-Ring pulling
bell assembly at left.

Cement-mortar  lining per ANSI/
AWWA C104/A21.4 and asphalt exterior
coating per ANSI/AWWA C151/A21.51 are
standard for Flex-Ring and push-bar pipe.
Other linings and coatings are available for
specific service conditions.
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe

Standard Dimensions and Pressure Ratings

4"- 1 2 n
Table No. 7-13 4"-12"
Nominal | A B F | Allowable Offset Empty

Size Working Lavi Bell h Allowable Radius of Pipe
> o ying O.D. |Socket € Pulling : B
in. Pressure o ? D. Deflection Curver buoyancy
psi Lenfgt;'th n- Dieﬁ_ th Oin_ T :‘&?? degree Leir:]gjth ft. in Water

(Ib/fyAn
4 350 20 480| 5.62 | 7.06| 10,000 5 21 230 -5
6 350 20 6.90| 5.62 | 9.19 | 20,000 5 21 230 -2
8 350 20 9.05| 5.74 {11.33 | 30,000 5 21 230 3
10 350 20 [11.10| 6.72 | 13.56 | 45,000 5 21 230 11
12 350 20 [13.20| 6.72 | 15.74 | 60,000 5 21 230 19

* Working pressure is the maximum pressure rating of the joint and is based on its capability to resist thrust due to
internal pressure. If higher working pressure is required, contact AMERICAN.

** aying length is nominal 20’. Where exact lengths are required, contact AMERICAN. Minimum laying lengths for
Flex-Ring & Flex-Ring end pipe is 1'-0” and for Flex-Ring End & Flex-Ring end pipe is 2'-0".

1 Dimensions subject to change at our option. Contact AMERICAN if smaller or exact dimensions are required.

11 Intended for horizontal directional drilling (HDD) applications. Flex-Ring pipe may be available for greater pulling
loads than indicated in the tabulated values. Contact AMERICAN when higher pulling loads are required.

A Approximate radius of curve produced by a succession of 20’ lengths of pipe fully deflected.

AN Based on weight of empty (full of air) Pressure Class 350 Flex-Ring pipe with standard cement lining immersed in
water. Positive numbers indicate such pipe will float.

Table No. 7-14 14"-48"
. Empty
) Nominal A B F | Allowable Offset ) i
Si Working ! h Allowable Radius of | _ Pipe
ilrf.e Pressure” L';?gsg* OmD SD%%ktﬁt OE_’SI_IT PLLgL'&g Deflection Eg;stoh éulrL\j:’? Bu%a?cy
psi ft. in. | in. b.tt | degree in. ft. (/A
14 350 20 16.30| 7.38|19.31 | 75,000 4 17 285 27
16 350 20 17.40| 7.38|121.08 | 95,000 33/4 16 305 38
18 350 20 19.50| 8.20 |23.70 | 120,000 33/4 16 305 52
20 350 20 21.60| 8.20|25.37 | 150,000 31/2 15 327 69
24 350 20 25.80| 8.96(29.88 | 210,000 3 12 380 104
30 250 20 32.00| 9.63|36.34 | 220,000 21/2 10 458 175
36 250 20 38.30| 9.63 [43.10 | 310,000 2 8 570 266
42 250 20 44.50110.84 | 49.92 | 390,000 2 8 570 359
48 250 20 50.80|12.37 | 56.36 | 500,000 2 8 570 484
54 250 20 57.56|12.74 | 63.90 | 650,000 11/2 8 570 632

* Working pressure is the maximum pressure rating of the joint and is based on its capability to resist thrust due to
internal pressure. If higher working pressure is required, contact AMERICAN. Pressure rating of the joint is limited by the
pressure rating of the parent pipe.

** | aying length is nominal 20’. Where exact lengths are required, contact AMERICAN.

1 Dimensions subject to change at our option. Contact AMERICAN if smaller or exact dimensions are required.

11 Intended for horizontal directional drilling (HDD) applications. The tabulated values are based on Pressure Class
pipe thickness of the “Working Pressure” shown. Contact AMERICAN when it may be desirable to use lesser pressure
class pipe or when higher pulling loads are required. Flex-Ring pipe may be available for greater pulling loads than
indicated in the tabulated values.

A Approximate radius of curve produced by a succession of 20’ lengths of pipe fully deflected.

AN Based on weight of empty (full of air) Pressure Class 350 Flex-Ring pipe with standard cement lining immersed in
water. Positive numbers indicate such pipe will float.

Minimum Laying Lengths

Size Flex-Ring & Flex-Ring End &
in. Flex-Ring End Flex-Ring End
14 1'-6" 2
16 1.6 2.0
18 1'-6" 20"
20 1'-6" 20"
o4 2 0 2 g
30 2.0 2 6
36 >0 25
42 20" 30"
48 2 g 30
54 30 36
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AMERICAN Ductile Iron Specials
AMERICAN Fastite Joint Push-Bar Pipe
ANSI/AWWA C151/A21.51 and AMERICAN Standard

ARC-BRONZE WELD WELD RING
COMPRESSION RING

v g
D: WELD RING PLACEMENT "P" ‘ ‘
(] SOCKET DEPTH "D"
-
Table No. 7-15
Pipe Standard Pipe
Size Nominal o.D. F* Bell O.D. Weld Ring Size P D Rated Push**
in. Laying in. in. in. in. (Ib. x 1000)
Length
4 20 4.80 6.40 1/2” sq. 3.183 3.31 54
6 20 6.90 8.60 1/2” sq. 3.25 3.38 78
8 20 9.05 10.96 1/2” sq. 3.63 3.75 102
10 20 11.10 18.12 1/2” sq. 3.63 3.75 125
12 20 13.20 15.22 1/2” sq. 3.63 3.75 150
14 20 15.30 17.61 1/2” sq. 5.00 5.23 260
16 20 17.40 19.74 1/2” sq. 5.00 5.23 296
18 20 19.50 22.16 1/2” sq. 5.38 5.50 312
20 20 21.60 24.28 1/2” sq. 5.38 5.50 345
24 20 25.80 28.50 1/2” sq. 5.38 5.50 413
30 20 32.00 34.95 5/8” sq. 6.38 6.50 545
36 20 38.30 41.37 5/8” sq. 6.38 6.50 650
42 20 44.50 48.27 3/4” x 1 1/4” rect. 7.38 7.50 818
48 20 50.80 54.71 3/4” x 1 1/4” rect. 7.88 8.00 934
54 20 57.56 61.65 3/4” x 1 1/4” rect. 8.38 8.50 1,058
60 20 61.61 65.80 3/4”x11/4” rect.| 8.62 8.75 1,132
64 20 65.67 70.04 3/4” x 1 1/4” rect.| 8.88 9.00 1,206

* Dimensions subject to change at our option. Contact AMERICAN if exact dimensions required.
**Allowable axial compression loads for the Fastite push-bar joint in straight alignment. Contact AMERICAN if higher
pushing loads are required.
See Section 3 for pipe classes and pressure ratings
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Long-Span and Piping Supports

The beam strength of ductile iron pipe, along with the capability of certain AMERICAN
joints, allows the installation of clear spans of up to 48’ or more in sizes 6" * - 64". This was
made possible due to the advent of AMERICAN's unique Toruseal® gaskets* * in the 1970s.

PSPPI

AN A
o '

Shown below are sketches of three cases of long-span or pipe-on-supports situations.
Case #1 shows traditional pipe-on-supports installations where one support is provided for
each length of pipe. Cases #2 and #3 show long-span pipe assemblies that use AMERICAN's
Toruseal® gaskets. Other pipe assemblies using other AMERICAN joints may be possible
depending upon circumstances. Notes under each case apply to that case. General notes are
shown at the end.

*Contact AMERICAN on long-span requirements involving 4” pipe.
**See Sections 6 and 8 for details on Toruseal Gaskets.

Case #1

LApprox. 2! )

Approx. 20' Max. H ‘
. (Tvp.) !

Case #1 uses 20" or less lengths of Fastite, MJ, or other push-on restrained pipe.
(See page 7-29 General Note 3.) This length is normally subject to normal manufactur-
ing and trim (cut pipe) variations, with some pipe allowed up to two feet shorter than full
length. Where exact length pipe is required, say to fit existing pier spacings, etc., contact
AMERICAN.

Minimum pressure classes of all sizes of ductile iron pipe are more than adequate to
support the weight of the pipe and the water it contains in Case #1 installations when
analyzed and installed in accordance with the suggestions in the Ductile Iron Pipe Research
Association's procedure for “Design for Ductile Iron Pipe on Supports.” This procedure is
available from AMERICAN.
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Long-Span and Piping Supports

Case #2

Approx. 2" (Typ.)
| Approx. 38'-6" Std,

Case #2 uses 19'-3" lengths of flange plain end and flange bell (Fastite, MJ, or other
push-on restrained) pipe. (MJ pipe is not available over 12" in diameter.) Since Case #2 uses
flanged pipe joints, minimum nominal thicknesses shown in AWWA C115 are required.

Case #3
19'-3" (TYP.) 9-6" 19'- 3" (TYP)
APPROX. 2'- 0" STD.

APPROX. 48' - 0" STD.

Case #3 uses 19'-3" lengths of flange bell and flange plain end pipe with a 9'- 6"
flange-flange pipe in the center. This can result in more mid-span deflection than Case #2
and, therefore, it is normally used only in 18" and larger sizes.

Since Case #3 uses flanged pipe joints, minimum nominal thicknesses for fabricated
flanged pipe shown in AWWA C115 are required.
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LONG SPAN AND PIPING SUPPORTS

GENERAL NOTES

1. Principles presented in the DIPRA publication “Design of Ductile Iron Pipe on
Supports” can be used to calculate the maximum localized stress due to support reac-
tion and to approximate the maximum beam-bending stress near mid-span of these
systems. This publication can be obtained from AMERICAN.

2. Small-diameter pipe systems with very long unsupported pipe spans can ex-
hibit visible mid-span deflection, or “sag.” While this deflection results in no structural
problems, the designer may consider means to reduce or eliminate midspan deflection if
aesthetic or other concerns are anticipated in the application.

3. Push-on or push-on restrained joint pipe is normally a better choice than me-
chanical joint pipe due to more tolerance for thermal expansion and contraction, move-
ment effects, and other aspects. Mechanical joints are not available from AMERICAN for
ductile iron pipe over 12".

4. Where pipeline bends adjacent to crossings are externally restrained for restraint
of axial pressure thrust, or where there are no bends adjacent to crossings to result in
such thrusts, it is common to install push-on or mechanical pipe joints with a slight axial
“gap” (1/8"-1/4") between the spigot and the back of the socket, and with the pipe
sections firmly strapped to shaped pier supports located immediately behind the pipe
bells as indicated. This is appropriate for normal anticipated thermal expansion and con-
traction of individual pipe sections and is easy to accomplish in the field by assembling
the joints to metal contact condition and then “backing them out” slightly. Slight rebat-
ing deflection (or “wiggling") of the joint can produce the desired results, with field
marking of the relative position of the spigot to the bell face to gauge results.

5. It is generally recommended that effective lateral restraint (means of assuring
lateral stability of joints) be provided for the joints of all pipe-on-support installations,
particularly in pressure pipelines and in other cases where lateral or columnar forces may
exist to deflect joints or to dislodge the pipeline from the supports. Unstabilized, single
rod or other hangers may not be desirable for pressure or other pipelines.

6. Contact AMERICAN where other design factors are a consideration. Systems
where crossing pipe is subject to axial thrust forces or movements from bends, etc., long
bridge crossings, large or concentrated thermal expansion-contraction effects, pipe-on-
rollers, etc., are applications that may involve special design concerns.

7. The piping layouts as per Cases 2-3 consider the possibility of projects with siz-
able numbers of exact length repetitive pipe “spans.” Where lesser numbers of spans
are involved on candidate projects, it may be practical and more economical to provide
slightly longer “standard spans,” say by furnishing longer laying length intermediate
flanged pipe (see Sec. 8) in lieu of the 19'-3" lengths depicted in thesecases, etc. Con-
tact AMERICAN if this is necessary or desirable.
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AMERICAN Flanged Pipe

The principal standards covering Flanged Pipe are ANSI/AWWA C115/A21.15

and ANSI/AWWA C110/A21.10. These and other standards are referenced
throughout this Section either by the full ANSI/AWWA designation or by only
the AWWA numbering, such as AWWA C115.

AMERICAN produces 4"- 64" ductile
iron flanged pipe with threaded flanges for
water or other liquids in accordance with
AWWA C115. Maximum length of flanged
pipe is 17'6", 19'0", 19'6", or 20'0", de-
pending on size; any length less than maxi-
mum can be furnished down to minimum
practical lengths, varying also with pipe
size. Flanges generally are threaded on all
flanged pipe, except for short lengths of
pipe which may be produced statically with
integrally cast flanges as shown in Table
Nos. 8-9 and 8-10; static castings are man-
ufactured in accordance with applicable re-
quirements of AWWA C110.

Flanged pipe is generally specified for
aboveground service for air, water, sewage,
oil and other liquids where rigid, restrained
joints are needed. It is widely used in indus-
trial piping systems, water treatment plants
and sewage treatment plants, and for other
interior piping.

Long runs of flanged pipe should nor-
mally include design provisions for thermal
expansion and contraction, such as flexible
joints or couplings at strategic intervals.

Pipe may be furnished with one end
flanged and the other end with Fastite bell,
mechanical joint bell, restrained joint bell,
plain end, grooved or shouldered end, or
with other type end as may be required.

The underground use of the flanged
joint is generally not recommended due to

the rigidity of the joint as noted in appendi-
ces of appropriate ANSI/AWWA standards.
Flanged pipe is rated for a maximum
working pressure of at least 250 psi as
specified in the tables in this Section. The
AWWA C110 and C115 flanges (as well
as the flanges faced and drilled per ANSI
B16.1 Class 250) are also rated for maxi-
mum water working pressure of at least
250 psi. The flanges faced and drilled per
ANSI B16.1 Class 250 are special; they
do not match other flanges and are infre-
quently furnished. AMERICAN furnishes
these only as a transition from equipment
with these flanges to regular AWWA C110
or C115 flanges. These flanges faced and
drilled per ANSI B16.1 Class 250 are shown
in Table Nos. 8-11, 8-12 and 8-13 which
are shaded to signify their special nature.
AMERICAN flanged pipe in sizes 24"and
smaller is rated for 350 psi working pres-
sure only when AMERICAN Toruseal® gas-
kets are used. In some cases other sizes of
flanged pipe have been supplied for work-
ing pressures greater than 250 psi, again
when joined with  AMERICAN Toruseal®
gaskets. Check AMERICAN for details.

Coatings and Linings

The standard outside coating for
flanged pipe is a one-mil-thick asphaltic
paint, but other outside coatings per Sec-
tion 11 can be furnished when specified.
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While other linings are available as described
in Section 11, cement lining, per AWWA
C104, is usually furnished in flanged pip-
ing. Where AMERICAN is given the option,
flanged pipe is normally furnished cement
lined depending on availability.
A rust preventive coating is applied to

the machined faces of the flanges; this coat-
ing may be removed prior to installation.

Pipe Barrel and Flanges

Ductile iron pipe barrels conform to the
requirements of AWWA C151. All flanges
furnished by AMERICAN for threading
on ductile iron pipe are ductile iron in ac-
cordance with AWWA C115. (AMERICAN
recommends only ductile iron flanges for
strength and safety, though AWWA C115
currently allows both ductile iron and gray
iron flanges.)

Flanges conform to the chemical and
physical properties specified for ductile iron
fittings in AWWA C110.

The minus thickness tolerances of the
pipe barrels are shown below.

Table No. 8-1

) . Minus Tolerance

Pipe Size AWWA C151
in. in.

47-8” 0.05
10"-12” 0.06
14742 0.07

48” 0.08
54"-64" 0.09

Pipe barrels and flanges have tapered
pipe threads (NPT) in accordance with ANSI
B2.1 adapted to the ductile iron pipe outside
diameters. The flange is threaded onto the
pipe and machine tightened until the pipe
end projects beyond the face of the flange;
it is then machined to give a flush finish of
the pipe end and flange and to ensure that
the flange face is perpendicular to the axis
of the pipe. The flange is designed so that
a shroud substantially covers the working
threads of the pipe for thread protection.
Prior to assembly of the flange on the pipe,
a commercial-grade thread compound isap-
plied to the threads to ensure leak-free fab-
rication.

1—Ductile iron flange; 2—Ductile iron
pipe barrel; 3—AMERICAN Standard Pipe
Threads, ANSI B2.1, adapted to ductile
iron outside diameters; 4—Pipe end and
barrel machined simultaneously to a flush
finish; and 5—Shroud.

AMERICAN Flanged Pipe is shop fabri-
cated in accordance with AWWA C115 and
threading at the job site is not recommend-
ed. Flanges furnished on pipe are not inter-
changeable in the field and generally cannot
be removed after fabrication without dam-
aging the pipe and/or flange threads. If in-
stallation conditions require assembly of the
flange on the job, the flange may be factory
assembled to a “hand-tight” condition. This
permits removal and re-assembly at the job
site at which time suitable thread compound
must be used. "Hand-tight" flanges should
be limited to 16" and smaller sizes because
of the difficulty in tightening larger flanges
at the job site.

JOINT MATERIALS

Joint materials are normally furnished
for all mechanical joint bell openings on pipe
or fittings. With the exception of AMERI-
CAN Toruseal® gaskets specifically recom-
mended for superior performance, flanged
joint materials are not normally furnished
by AMERICAN, although they are generally
available from stock. See Table Nos. 8-2 in
this section and 8-3 in Details and Acces-
sories.

Since flanged bolts are not generally
furnished by AMERICAN, the following is
given for information only.
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Bolts and Nuts

Size, length and number of bolts and
nuts are shown in Table Nos. 8-3 (Details and
Accessories-AWWA C110 or C115 flange)
and 8-11 (Details and Accessories-flange
faced and drilled per ANSI B16.1 Class 250).
Bolts are specified in ANSI B18.2.1 and nuts
are specified in ANSI B18.2.2. Bolts and nuts
of low-carbon steel conforming to ASTM
A307 are specified in the Appendix of
AWWA C110 and C115 for flanged pipe
when rubber gaskets are used. Nuts of reg-
ular or heavy hex design are used accord-
ing to customer specifications. Also, per the
Appendix of AWWA C110 and C115, high-
strength bolts should not be used when a
gray iron flange is involved in the connection.

AMERICAN

Toruseal® Flange
0 Gasket

The AMERICAN

Toruseal® flange gasket
is available forimproved
joint performance. It is
vastly superior to co-
ventional full-face or
ring gaskets. Although
recommended for all normal water and
sewer service, it especially must be used in
demanding services such as very large diam-
eter flanged piping, specially designed long-
span installations (i.e. spans involving 2 or 3

NSF 61 certified
Toruseal® Gasket

lengths of pipe) or with any underground
flanges* that could be subjected to unde-
sirable beam loading. Toruseal® gaskets are
normally furnished of high-quality black,
molded SBR rubber with required properties
per ANSI/AWWA C111/A21.11. Standard
Toruseal® SBR rubber gaskets are ANSI/NSF
Standard 61 certified for contact with po-
table water. Other type rubber is available
on special order. AMERICAN Toruseal® gas-
kets meet the description of “specially de-
signed gaskets” shown in the appendices of
AWWA C110, C111, and C115, and “special
gaskets” shown in the body of AWWA C111.

*As noted in the appendices of appropriate ANSI/AWWA stanll

dards, the use of flanged joints underground is generally not recomll
mended because of the rigidity of the joint.

Gaskets

AMERICAN Toruseal® gaskets are rec-
ommended for AWWA standard flanged
joints in normal water and sewage service.
The ANSI B16.21 standard specifies the in-
side of 3"-12" non-metallic full-face and
ring gaskets to be greater (the same as
standard steel pipe outside diameters) than
nominal. Any flat gaskets used for ductile
iron flanged pipe must have “nominal” in-
side diameters as shown in the appendix of
ANSI/AWWA C115/A21.15, not the larger
inside diameters per ANSI B16.21. The
larger 1.D. gaskets per ANSI B16.21
are not recommended by AMERICAN.

| e

Table No. 8-2 AMERICAN Toruseal® Flange Gasket
Ful-Face — Nominal 1/8” Thickness — Dual Raised Torus Bulbs
Poesize | ovneT | Weent |Botiyaier| | PPeSze | Faimg: | Weont |Bottaraver
in. psi lbs ft.-lbs in. psi lbs ft.-lbs
4 350 0.3 100 24 350 1.6 400
6 350 0.3 150 30 250 21 400
8 350 0.5 150 36 250 2.7 500
10 350 0.6 200 42 250 3.5 500
12 350 0.8 200 48 250 4.0 500
14 350 0.9 250 54 250 4.3 600
16 350 1.1 250 60 250 6.4 600
18 350 1.1 300 64 250 9.1 600
20 350 1.3 300 - - - -

Notes:

*Pressure rating designated is maximum water working pressure and is based on the 350 psi allowable rating of 24" and smaller flanges in C111 and the
250 psi maximum rating of other sizes of C110 or C115 flanges. Contact AMERICAN on higher pressure or temperature requirements.

**Bolt torque applicable only to flanged joints with Toruseal® gaskets.

Clean flange faces and faced pipe ends thoroughly prior to installation. Do not use joint or gasket compounds with Toruseal® gaskets

(assemble joints dry).

For use with standard flange bolts. Holes match AWWA C110, C111, and C115 flange driling. They also match certain flange driling classes of AWWA

C207 and ANSI B16.1 and B16.42 flanges.

Toruseal® gaskets may be used with steel pipe flanges in the 14"-54" sizes in some cases. Check AMERICAN for detalils, or when connecting to any flange

configured differently than flanges per AWWA C110 or C115.
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DUCTILE IRON PIPE

AMERICAN Flanged Pipe

Companion Flanges for Use

on Ductile Iron Pipe

ANSI/AWWA C115/A21.15

)

Ty
| Q
1
O
Ductile Companion Flange
Table No. 8-4
AWWA C115
Parg e Pe o Q X Y
in. .D. Dia. of Flange Thickness Dia. Hub Length incl. Hub
in. in. in. in.

4 4.80 9.00 .94 6.00 1.88
6 6.90 11.00 1.00 7.78 2.06
8 9.05 13.50 1.12 10.01 2.25
10 11.10 16.00 1.19 12.31 2.44
12 13.20 19.00 1.25 14.75 2.68
14 156.30 21.00 1.38 16.59 2.87
16 17.40 23.50 1.44 18.94 3.06
18 19.60 25.00 1.56 20.38 3.31
20 21.60 27.50 1.69 22.62 3.50
24 25.80 32.00 1.88 26.91 3.93
30 32.00 38.75 212 33.31 4.50
36 38.30 46.00 2.38 39.62 5.12
42 44.50 53.00 2.62 46.00 5.75
48 50.80 59.50 2.75 52.31 6.38
54 57.56 66.25 3.00 58.75 7.00
60 61.61 73.00 3.12 63.76 7.00
64 65.67 80.00 3.38 70.32 7.00

Hub diameter and length are AMERICAN Design. See Table No. 8-3 for data on bolt holes and bolt circle.

When ordering Companion Flanges for Ductile Iron Pipe specify the outside diameter of the pipe.

“X” and “Y” dimensions may vary depending on foundry equipment.
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) DUCTILE IRON PIPE

AMERICAN Flanged Pipe
AMERICAN Ductile Iron Flanged Pipe
ANSI/AWWA C115/A21.15

4 \%

Flange and Flange

Table No. 8-5
Nominal Weight in Pounds

. Pressure” : Minimum | Maximum Per Maximum
Si'nze Rating Thi\cNkﬂLSS P'p?nO'D' Length™ Length™ | Per Foot One Length
’ psi in. ’ in. ft.-in. Plain End Flange with Two
Flanges
4 350t .32 4.80 4/, 20-0” 13.8 13 300
6 350t .34 6.90 5 200" 21.4 17 460
8 350t .36 9.05 5 20'-0” 30.1 27 655
10 350t .38 11.10 6 20-0" 39.2 38 860
12 3501 .40 13.20 6 20'-0” 49.2 59 1100
14 350t A2 15.30 7 200" 60.1 70 1340
16 350t 43 17.40 7 20'-0” 70.1 90 1580
18 350t 44 19.50 7 20-0" 80.6 88 1790
20 3501 45 21.60 7 20'-0” 91.5 112 2060
24 350t A7 25.80 8 200" 114.4 155 2600
30 250 .51 32.00 12 19'-6" 1564.4 245 3500
36 250 .58 38.30 14 19'-6” 210.3 354 4810
42 250 .65 44.50 18 19-6” 274.0 512 6370
48 250 72 50.80 18 19'-6” 346.6 632 8020
54 250 .81 57.56 20 19'-6" 441.9 716 10050
60 250 .83 61.61 20 19'-6" 485.0 1113 11680
64 250 .87 65.67 21 19'-0” 542.0 1824 13950

*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher pressure
requirements.

**Check AMERICAN if longer or shorter lengths required.

1This rating is only applicable to flanged joints utilizing AMERICAN Toruseal® gaskets as per page 8-3.

Pipe is available with greater wall thickness than shown. Thicknesses above correspond to Special Class 53 for
4"-54" diameters, and Pressure Class 350 for 60" and 64” diameters as shown in AWWA C151.

Any length between minimum and maximum shown can be furnished.

Tolerance on length is +0.12 in.

Standard drilling is with bolt holes aligned, straddling a common centerline. Special drilling can be furnished on
request.

Where required, specify flanges “Tap for Studs.”

The bolt circle and bolt holes of AWWA C115 flanges, AWWA C110 flanges and ANSI B16.1 Class 125 flanges are
identical, and these flanges can be joined. AWWA C115 and AWWA C110 flanges are rated for 250-350 psi water working
pressure depending on size and specified gasketing system.
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DUCTILE IRON PIPE )

AMERICAN Flanged Pipe
AMERICAN Ductile Iron Flanged Pipe
ANSI/AWWA C115/A21.15

SO W
Flange and Plain End
Table No. 8-6
Nominal Weight in Pounds

. Pressure* : Minimum | Maximum R

She | Rating | ridaess | P | Length” | Lengih™ | PerFoot | - One  |TErMexmum
: psi in. : in. ft.-in. Plain End Flange OnegFIange

4 350t .32 4.80 1%/, 20'-0” 13.8 13 285

6 3501 .34 6.90 2 20-0” 21.4 17 445

8 3501 .36 9.05 2'/5 20'-0” 30.1 27 630
10 3501 .38 11.10 2'/> 20'-0” 39.2 38 820
12 350t .40 13.20 2'/» 20'-0” 49.2 59 1045
14 3501 42 15.30 25/4 20'-0” 60.1 70 1270
16 3501 43 17.40 3 20'-0” 70.1 90 1490
18 3501 44 19.50 3 20'-0” 80.6 88 1700
20 350t .45 21.60 3 20'-0” 91.5 112 1950
24 350t A7 25.80 3% 20'-0” 114.4 155 2450
30 250 .51 32.00 8 19'-6” 154.4 245 3260
36 250 .58 38.30 10 19'-6” 210.3 354 4450
42 250 .65 44.50 10 19'-6" 274.0 512 5850
48 250 72 50.80 10 19'-6” 346.6 632 7390
54 250 .81 57.56 12 19'-6” 441.9 716 9330
60 250 .83 61.61 12 19'-6” 485.0 1113 10570
64 250 .87 65.67 12 19'-0" 542.0 1824 12120

*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher pressure
requirements.

**Check AMERICAN if longer or shorter lengths required. All minimum lengths assume a “no—gauge” plain end (no
joint will be made at the plain end).

1This rating is only applicable to flanged joints utilizing AMERICAN Toruseal® gaskets as per page 8-3.

Plain ends to be assembled in a joint (MJ, Fastite, coupling, etc.) must be ordered gauged for the specific joint.

Pipe is available with greater wall thickness than shown. Thicknesses above correspond to Special Class 53 for
4"-54" diameters, and Pressure Class 350 for 60" and 64” diameters as shown in AWWA C151.

Any length between minimum and maximum shown can be furnished.

Tolerance on length is +0.25 in.

Where required, specify flanges “Tap for Studs.”

The bolt circle and bolt holes of AWWA C115 flanges, AWWA C110 flanges and ANSI B16.1 Class 125 flanges are
identical, and these flanges can be joined. AWWA C115 and AWWA C110 flanges are rated for 250-350 psi water working
pressure depending on size and specified gasketing system.




) DUCTILE IRON PIPE

AMERICAN Flanged PZpe
AMERICAN Ductile Iron Flanged Pipe
ANSI/AWWA C115/A21.15 and AMERICAN Standard

NN
SN
Flange and MJ
Table No. 8-7
Nominal Minimum | Maximum Weight in Pounds
Pressure . : ;
. N Wall Pipe O.D.| Laying Laying .
Size Rating . ; N %« | Per Foot Maximum
in. psi* Thlt:ilr<1r.1ess in. Ler‘ilg.th L?tngah ?zg Flange MJ Bell Length
4 3501 .32 4.80 113"/, 19-6” 13.8 13 14 295
6 3501 .34 6.90 113"/ 19'-6" 21.4 17 19 455
8 3501 .36 9.05 113"/ 19-6” 30.1 27 25 640
10 3501 .38 11.10 116 19-6” 39.2 38 31 835
12 3501 .40 13.20 116 19'-6" 49.2 59 38 1055

*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher pressure
requirements.

**Check AMERICAN if longer or shorter lengths required.

1This rating is only applicable to flanged joints utilizing AMERICAN Toruseal® gaskets as per page 8-3.

14"-64" pipe is not available with integrally cast MJ Bell. See Table 8-8 for Flange and Fastite Pipe.

Pipe is available with greater wall thickness than shown. Thicknesses above correspond to Special Class 53.

Any length between minimum and maximum shown can be furnished.

Tolerance on length is +0.25 in.

If specified, bolt holes both ends can be drilled, straddling a common centerline.

Where required, specify flanges or MJ Bells “Tap for Studs.”

The bolt circle and bolt holes of AWWA C115 flanges, AWWA C110 flanges and ANSI B16.1 Class 125 flanges are
identical, and these flanges can be joined. AWWA C115 and AWWA C110 flanges are rated for 250-350 psi water working
pressure depending on size and specified gasketing system.




DUCTILE IRON PIPE )

AMERICAN Flanged PZpe
AMERICAN Ductile Iron Flanged Pipe
ANSI/AWWA C115/A21.15 and AMERICAN Standard

NN
SAW \
Flange and Fastite
Table No. 8-8
Nominal Minimum | Maximum Weight in Pounds

! Pressure Wall Pipe O.D.| Laying Laying Per Foot ] .
E - e I -l B B L = e

4 3501 .32 4.80 2/ 19'-6” 13.8 13 10 290

6 350t .34 6.90 2/ 19'-6” 21.4 17 15 450

8 350t .36 9.05 3 19'-6” 30.1 27 21 635
10 3501 .38 11.10 2 19'-6” 39.2 38 27 830
12 3501 .40 13.20 2 19'-6” 49.2 59 32 1050
14 350t 42 156.30 2%/, 19'-6” 60.1 70 57 1300
16 3501 43 17.40 2%/ 19'-6” 70.1 90 64 1520
18 350t 44 19.50 3 19'-6” 80.6 88 73 1735
20 350t .45 21.60 3 19'-6” 91.5 112 81 1980
24 3501 A7 25.80 2%/4 19'-6” 114.4 155 96 2480
30 250 .51 32.00 12 19'-6" 154.4 245 164 3420
36 250 .58 38.30 14 19'-6” 210.3 354 214 4670
42 250 .65 44.50 14 19'-6” 274.0 512 289 6140
48 250 72 50.80 16 19'-6” 346.6 632 354 7745
54 250 .81 57.56 16 19'-6” 441.9 716 439 9770
60 250 .83 61.61 16 19'-6" 485.0 1113 819 11390
64 250 .87 65.67 16 19'-6” 542.0 1824 932 13320

*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher pressure
requirements.

**Check AMERICAN if longer or shorter lengths required.

1This rating is only applicable to flanged joints utilizing AMERICAN Toruseal® gaskets as per page 8-3.

Pipe is available with greater wall thickness than shown. Thicknesses above correspond to Special Class 53 for
4"-54" diameters, and Pressure Class 350 for 60" and 64” diameters as shown in AWWA C151.

Any length between minimum and maximum shown can be furnished.

Tolerance on length is +0.25 in.

Where required, specify flanges “Tap for Studs.”

The bolt circle and bolt holes of AWWA C115 flanges, AWWA C110 flanges and ANSI B16.1 Class 125 flanges are
identical, and these flanges can be joined. AWWA C115 and AWWA C110 flanges are rated for 250-350 psi water working
pressure depending on size and specified gasketing system.




) DUCTILE IRON PIPE

AMERICAN Flanged Pipe Short Lengths
Statically Cast Ductile Iron Spools Minimum Lengths

Overall Overall

« Overall <

Length Length | < Length |
Laying < Laying < Laying
< Length | Length’ < Length |
\ N \“““‘\'I
8 N t‘“““‘\
Flange and Flange Flange and MJ Flange and Fastite
Overall Overall
~"length < Length
Laying Laying
< Lengtha < Length»
N N
N N
Flange and Lok-Ring Flange and Flex-Ring
Table No. 8-9

Minimum Lengths

Size Flange & Flange Flange & MJ Flange & Fastite Flange & Lok-Ring | Flange & Flex-Ring

in. Laying | Overall | Laying | Overall | Laying | Overall | Laying | Overall | Laying | Overall
Length | Length | Length | Length | Length | Length | Length | Length | Length | Length

30 18'/4 18'/a 010" |1'-12""/2| 0'-10” [1'=13"/s"| N/A N/A 0-10" |1'=7%/"
36 18% 18% 0—10" |1'=12""| 0'=10” |1'=13'/4"[ N/A N/A 0-10" |1'-7%/¢”
42 10", 104 0—10" |1'=12""| 0'=10” |1'=15"4"[ N/A N/A 0-10" |1"-87/s"
48 10"/ 10"/, 010" |1'=12""/2| 0=10" [1'=16'"| N/A N/A 0-10" [1-10%"
54 12"/ 12'/2 N/A N/A 0-10" |1’-16'%"| 010" |1'-18'%"| N/A N/A
60 121/, 12'/2 N/A N/A 0-10" [1'-16%."| 0'=10" [1'=18"/"| N/A N/A
64 12"/ 12!/, N/A N/A 010" |[1’-17"." |0'=10" 1'-18"%" | N/A N/A

Flanges are AWWA C110.

Shorter lengths are furnished as Flange Fillers. See Section 6, Table No. 6-18.

All sizes and lengths of Flange and Plain End, MJ and Plain End, Fastite and Plain End, and Plain End and Plain End

Pipe are generally fabricated from centrifugally cast pipe.

Some sizes of pipe in shorter lengths than shown above can be furnished statically cast by special pattern adaptation.

Statically cast flanged spools are made of ductile iron and are pressure rated 250 psi. Contact AMERICAN on higher
pressure or longer/shorter length requirements.
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< Overall_,
Length

Laying
< Length |

N IN

Flange and Flange

AMERICAN Flanged Pipe

Short Lengths

Statically Cast Ductile Iron Spools

Maximum Lengths

< Overall__,,
Length

< Laying
Length)‘

Flange and MJ

< Overall__,,
Length

< Laying 5,
Length

N
\“““‘\

Flange and Fastite

< Overall__,, <« Overall__,
Length Length
L. L
piPting plrting
N N
N N
Flange and Lok-Ring Flange and Flex-Ring
Table No. 8-10
Maximum Lengths
Size Flange & Flange Flange & MJ Flange & Fastite Flange & Lok-Ring | Flange & Flex-Ring
in. Laying | Overall | Laying | Overall | Laying | Overall | Laying | Overall | Laying | Overall
Length | Length | Length | Length | Length | Length | Length | Length | Length | Length
30 1-6” 1'-6” 3-0" |3-4',"| 3-0" [3-15""| N/A N/A 3-0" |3-19%"
36 1-6" 1'-6" | 3-0" |34 3-0" [3-15'4"| N/A N/A 3-0" |3-19%s"
42 1-6" | 16" | 30" |3-41,"| 3-0" [3-17'%"| N/A | NJA | 5-8" |6-16%"
48 1-6" 1-6" 3-0" |3-4',"| 3-0" [3-18'"| N/A N/A 5'-8" |6'-18%5"
54 2'-0” 20" N/A N/A 3-0" [3-18'/"| 3-0" [3'-10"2"| N/A N/A
60 2'-0” 2-0" | N/A N/A 3-0" |3-18%s"| 3'-0" |3'-10"%"| N/A N/A
64 2’0" 2’0" | N/A N/A 3'-0" [3'-19'%"| 30" [3-10"" N/A N/A
Flanges are AWWA C110.

Longer lengths of Flange and Flange, Flange and MJ, Flange and Fastite, Flange and Lok-Ring, and Flange and Flex—
Ring Pipe than shown above are normally fabricated from centrifugally cast pipe. Lengths shorter than the maximum shown
above may also be fabricated from centrifugally cast pipe.
All sizes and lengths of Flange and Plain End, MJ and Plain End, Fastite and Plain End, and Plain End and Plain End
Pipe are generally fabricated from centrifugally cast pipe.
To determine weight of any statically cast pipe with various joint combinations and lengths, use data in Section 7,
Table No. 7-3.
Some sizes of pipe in longer lengths than shown above can be furnished statically cast by special pattern adaptation.
Statically cast flanged spools are made of ductile iron and are pressure rated 250 psi. Contact AMERICAN on higher
pressure requirements.
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) DUCTILE IRON PIPE

AMERICAN Flanged Pipe
Flex-Ring X Flange Adapter

OVERALL (A)

Lmﬁzﬁ@

4" - 12"

£l

Table No. 8-11

OVERALL (A}
LAY LENGTH (B)

Size Laying Length (B) | Overall Length (A)

Flex-Ring Bell (C) |Flange Diameter (D)| Weight

4 4.00 9.71 0.34 7.18 9.00 45
6 4.00 9.71 0.36 9.20 11.00 65
8 4.00 9.83 0.38 11.35 13.50 80
10 4.00 10.74 0.40 13.75 16.00 125
12 4.00 10.74 0.42 16.37 19.00 165
16 4.00 11.38 0.50 21.49 23.50 260

Notes:

1. All dimensions are in inches.

2. Casting manufactured in accordance with ANSI/AWWA C153/A21.53.
3. Material ductile iron as specifies by ANSI/AWWA C153/A21.53.

4. Marking per ANSI/AWWA C153/A21.53.

5. Flanges per AWWA/ANSI C110/A21.10 and ASME B16.1 Class 125.

AMERICAN Flanged Pipe
Ductile Iron Welded Flange

Class 125 Welded Flange Dimensions

Bk !

|
72

Welded flanges may be used on flanged outlets and pipes in sizes 4-inch through 36-inch. The ductile iron class 125 flange is produced
in accordance with the requirements of ANSI/AWWA C115/A21.15 and ASME B16.1. Class 250 ductile iron flanges can be furnished
upon request. Class 125 welded flanges are rated for 250 psi working pressure. Class 125 welded flanges 4-inch through 24-inch are
rated up to a maximum working pressure of 350 psi when a Toruseal gasket is used. In performance evaluations, for both pressure
testing and long-span moment loaded testing, all welded flanges currently offered perform equal to or better than threaded flanges.

This information covers the specifica-
tion requirements for purchased ductile iron
weld-on flanges in accordance with the lat-
est revisions of ANSI/AWWA C115/A21.15,
C110/A21.10, and/or ASME B16.1, as ap-
plicable.

Material, Metallurgical, and
Mechanical Requirements

Weld-on flanges shall be made of duc-
tile iron conforming to the mechanical

The AWS weld wire designation used in fabrication is ENiFeT3-Cl. Stoody Castweld Ni55 is the current approved wire.

requirements of C110/A21.10 and ASTM
A536, ductile iron grade 65-45-12. Ductile
iron grades 70-50-05 and 60-40-12 may
be allowed with approval by the purchaser.
The ductile iron shall meet the chemical re-
quirements shown in ANSI/AWWA C110/
A21.10, Section 5.5.2 and/or ANSI/AWWA
C153/A21.53, Section 5.3 (phosphorous
<0.08%). Hollow-back flanges are not ac-
ceptable.
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Table No. 8-12

. 0.D. B.C. Bolt | T1: Flange | T2: Overall | Bolt Hole Number Approx.
Size Flange Circle Thickness | Thickness | Diameter of Bolt Weight
in. in. in. in. in. in. Holes Pounds

4 9.00 7.50 .94 2.56 0.750 8 15

6 11.00 9.50 1.01 2.64 0.875 8 19

8 13.50 11.75 112 2.68 1.000 8 28
10 16.00 14.25 1.19 2.80 1.000 12 40
12 19.00 17.00 1.25 2.93 1.125 12 59
14 21.00 18.75 1.38 3.11 1.125 12 69
16 23.50 21.25 1.44 3.31 1.125 16 87
18 25.00 22.75 1.67 3.44 1.125 16 85
20 27.50 25.00 1.69 3.56 1.125 20 108
24 32.00 29.50 1.88 3.81 1.375 20 145
30 38.75 36.00 2.12 3.93 1.375 28 210
36 46.00 42.75 2.38 4.05 1.625 32 301

Casting Surface Quality Coatings and Linings

Castings shall conform to the Surface Finish
Number, or a lower number, according to MSS
SP-112 Quality Standard for Evaluation of
Cast Surface Finishes.

OD Surface Finishes: External Surfaces of
castings shall conform to Surface Finish Num-
ber 5 with the allowance that a maximum of
30% of the total surface area may conform to
Number 7.

Protruding Metal: Protruding extra metal,
including, but not limited to, flash at parting
lines and core assembly joints, chaplets, gate
and riser pads and core-surface burn-in, shall
be ground flush with the surrounding surfaces
such that the final ring is capable to

pass the relevant sized go/no-go cross section

gauge.

Voids, shrinkage, inclusions, and poros-
ity: Voids, Shrinkage, Inclusions, and Porosity
located on cast surfaces shall be acceptable ac-
cording to the Definition of Surface Quality by
Visual Examination for Types II, Ill, IV, and VII,
in MSS SP-55.

Grind Marks: Grind marks shall be accept-
able according to the Definition of Surface
Quality by Visual Examination for Type Vllla
in MSS SP-55.

Fabrication

Machined surfaces shall be free of any voids,
protruding metal, inclusions, or porosity. The
repair of defects by plugging or welding is not
allowed on castings and machined surfaces.

Coatings and linings shall be as specified on
the purchase order. A rust preventative coat-
ing shall be applied to the machined faces of
the flanges. The coating must be easily remov-
able by a solvent prior to welding.

Markings

The flange manufacturer's mark, country
where cast, flange size, and the letters “DI"
shall be cast or stamped with metal die on the
back face of the flanges. In addition, “B16.1"
and the relevant class designation number
shall be cast or stamped on the flanges per the
requirements listed in ASME B16.1, section 5.2
unless otherwise specified by the customer.

Referenced Documents

e ANSI/AWWA C115/A21.15-11 "Flanged
Ductile-Iron Pipe with Ductile-Iron or Gray-
Iron Threaded Flanges”

e ANSI/AWWA C151/A21.51-17 "Ductile-
Iron Pipe, Centrifugally Cast"

e ANSI/AWWA C110/A21.10-12 “Ductile-
Iron and Gray-Iron Fittings"”

* ANSI/ASME B1.20.1 “Pipe Threads, General
Purpose, Inch” (2013)

e ANSI/AWWA C104/A21.04-16 “Cement-
Mortar Lining for Ductile-Iron Pipe and Fit-
tings”

* SO 2531:2009 “Ductile iron pipes, fittings,
accessories and their joints for water applica-
tions”

¢ ISO 7005-2:1988 “Metallic flanges — Part
2: Cast iron flanges”

® MSS SP 9 2018 “Spot Facing for Bronze,
Iron, and Steel Flanges" (2018)
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AMERICAN Flanged Pipe
Companion Flanges for Use
on Ductile Iron Pipe
Faced and Drilled Per ANSI B16.1 Class 250

]
Y
B
\ e W \ Pt
I O 1
Table No. 8-13
Flanges Faced and Drilled Per ANSI B16.1 Class 250
Size Pipe O.D. [o} Q w X Y
in. in. Dia. of Flange Thickness Dia. of Dia. of Hub Length incl.
in. in. Raised Face in. Hub
in. in.
4 4.80 10.00 1.25 6.94 6.00 212
6 6.90 12.50 1.44 9.69 8.50 2.31
8 9.05 15.00 1.62 11.94 10.78 2.50
10 11.10 17.50 1.88 14.06 12.81 2.68
12 13.20 20.50 2.00 16.44 15.13 2.93
14 156.30 23.00 2.12 18.94 17.50 3.12
16 17.40 25.50 2.25 21.06 19.56 3.31
18 19.50 28.00 2.38 23.31 21.75 3.56
20 21.60 30.50 2.50 25.56 24.00 3.75
24 25.80 36.00 2.75 30.31 28.50 4.18
30 32.00 43.00 3.00 37.19 35.00 4.75
36 38.30 50.00 3.38 43.69 41.25 5.37
42 44.50 57.00 3.69 50.44 48.50 6.00
48 50.80 65.00 4.00 58.44 56.55 6.63

Flanges faced and drilled per ANSI B16.1 Class 250 have a 0.06” raised face; they do not match AWWA C110 or
C115 flanges. Flanges may be furnished with a flat face upon special request.

Hub diameter and length are AMERICAN Design. See Table No. 8-11 for data on bolt holes and bolt circle.

When ordering Companion Flanges for Ductile Iron Pipe specify the outside diameter of the pipe.
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(Q) DUCTILE IRON PIPE

AMERICAN Flanged Pipe
AMERICAN Ductile Iron Flanged Pipe
Flanges Faced & Drilled
ANSI/AWWA C115/A21.15 & ANSI B16.1 Class 250

VWA A
Ta.ble NO 8‘1 4 C115to B@ﬁn%e\aasgdZ?gOr?aensiﬂon Pipe
Pressure Nominal Minimum | Maximum Weight in Pounds

Size Rating™ Wall Pipe O.D. Laying Laying Per Foot B16.1 Min.

in. psi Thickness in. Length Length Plain c115 250 Length
in. in.* ft.-in. End Flange Flange | Total Wt.

4 250 .32 4.80 6 19'-6” 13.8 13 20 40
6 250 .34 6.90 6 20-0" 21.4 17 32 60
8 250 .36 9.05 6 20'-0” 30.1 27 49 91
10 250 .38 11.10 8 200" 39.2 38 68 132
12 250 .40 13.20 8 20'-0” 49.2 59 99 191
14 250 42 15.30 10 20-0” 60.1 70 127 247
16 250 43 17.40 10 200" 70.1 90 157 305
18 250 44 19.50 10 20'-0” 80.6 88 194 349
20 250 .45 21.60 10 20-0” 91.5 112 239 427
24 250 A7 25.80 10 200" 114.4 155 358 608
30 250 .51 32.00 12 19'-6” 154.4 245 508 907
36 250 .58 38.30 14 19'-6” 210.3 354 697 1296
42 250 .65 44.50 18 19'-6” 274.0 512 1010 1933
48 250 72 50.80 18 19'-6” 346.6 632 1545 2697

*The minimum lengths shown may not allow clearance in all cases for installation of bolts between flanges,
requiring bolt clearance from the other direction. Very short (shorter than the minimums as per above table) fabricated
steel adapters are also available for connecting AWWA C115 flanged pipe or AWWA C110 fittings to ANSI
B16.1 Class 250 flanged items. Contact AMERICAN for details.

Pressure rating designated is maximum water working pressure.

Flanges faced and drilled per ANSI B16.1 Class 250 have 0.06” raised face; they do not match AWWA C110 or
C115 flanges. Flanges may be furnished with a flat face upon special request.

Pipe is available with greater wall thickness than shown.

Tolerance on length for Flange and Flange pipe is +0.12 in.

Standard drilling is with bolt holes aligned, straddling a common centerline. Class 250 is special drilling and all
connecting equipment must have flanges faced and drilled per ANSI B16.1 Class 250.

Where required, specify flanges “Tap for Studs.”
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DUCTILE IRON PIPE )

AMERICAN Restrained Joint Pipe

The principal standards relating to applicable features of AMERICAN Restrained Joint Pipe and Fittings
are ANSI/AWWA C151/A21.51, ANSI/AWWA C110/A21.10, ANSI/AWWA C111/A21.11 and ANSI/
AWWA C153/A21.53. These and other standards are referenced throughout this Section either by the
full ANSI/AWWA designation or by only the AWWA numbering, such as AWWA C151.

In many piping installations, the restrain-
ing of forces due to internal pressure at fit-
tings, valves, or dead ends is a major con-
sideration. In most underground piping, the
restraining of such forces is normally accom-
plished by concrete reaction blocking, which
generally provides the most economical and
practical means of pipeline restraint.

4"-12" Flex-Ring® Joint

14"-60" Flex-Ring® Joint

In some situations concrete reaction
blocking is not practical. For such projects*,
AMERICAN has developed pipe joints that
provide restraint against external forces or
against separation due to internal pressure.
Restrained joints are provided in all sizes 4"
through 64" as shown below and described
in this Section.

Amarillo Fast-Grip® Joint

Earthquake Joint

e SNy

The following joints provide restraint but are not generally furnished primarily for

the restraining feature:

Flange Joint—See Sections 6 and 8.
Flex-Lok Joint—See Section 10.

Grooved Joint—See Section 2.
Shouldered Joint—See Section 2.

*To determine the number of joints to be restrained in a given situation, see “Thrust Restraint Design for Ductile
Iron Pipe” published by the Ductile Iron Pipe Research Association.
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) DUCTILE IRON PIPE

AMERICAN Amarillo Fast-Grip® Gasket

AMERICAN has been in the business of
bright ideas for over 110 years. The bright yellow
Amarillo Fast-Grip® gasket is just the latest ex-
ample of a water works innovation that benefits
our customers and the public. Designed to the
same specifications as the previous generation of
Fast-Grips, the Amarillo model gives you added
confidence that you've selected the proper gasket
for the Fastite bell, that the gasket seated prop-
erly during installation and that it's an AMERICAN
product — made in America, The Right Way.

The restraint provided by the patented*
AMERICAN Amarillo Fast-Grip® gasket is due
to the development of wedging action between
pairs of high-strength stainless steel elements
spaced around the gasket. The outer metal ele-
ment acts as a bearing member for the wedge-
shaped inner element which has sharp teeth on
its inner surface for gripping the spigot.

Because of the wedging design utilized, the
force between the spigot and the socket of the
joint is essentially constant at any given pressure
thrust regardless of the “tightness” or “loose-
ness" of the joint fit or the joint deflection.

Amarillo Fast-Grip gaskets are suitable for
an allowable water working pressure of 350
psi for 4"-18"** pipe and 250 psi for 20" and
24" ** sizes. The 30" size is suitable for a 150 psi
water working pressure. The joint has a maximum
allowable deflection of 5° in the 4"-12", 4° in the
14", 3° in the 16"-24", and 2 1/2° in the 30"
size.

Fast-Grip Gasket in Place
Prior to Joint Assembly

1944
,lll',llllllll‘

High-Strength Stainless Steel Elements
Equally Spaced Around the Gasket

a2z

Amarillo Fast-Grip Joint Fully Assembled...
Subjected to Thrust...

*U.S. Patent No. 5,067,751.

Proof-of-design tests have confirmed that the
joints are capable of restraining deadend thrust
of two or more times the rated working pressure,
as applicable. These tests were accomplished with
the joints in both straight alignment and at the
maximum rated deflection.

The Amarillo Fast-Grip gasket has the same
basic shape as AMERICAN's Fastite® gasket, so it
can be used in any 4"-30" standard Fastite pipe
or fitting socket. The gasket rubber is standard
SBR which meets all the material requirements of
ANSI/AWWA C111/A21.11.

When they are available on the jobsite,
AMERICAN's 16"-30" Flex-Ring® fittings may
also be used with the Fast-Grip gasket.

The Fast-Grip gasket is Underwriters Labo-
ratories listed and Factory Mutual approved for
use in Fastite or Flex-Ring sockets with Fastite
plain ends in all sizes 4"-16". The UL listing and
FM approvals apply to all pressure classes and
special thickness classes of ductile iron pipe.

In addition to the positive restraint achieved,
Amarillo Fast-Grip gaskets offer ergonomically
friendly advantages compared to other restrained
joints for fittings and pipe requiring bolts, lugs,
segments, wrenches, etc. Joints can easily be as-
sembled with current tools and methods used for
many years in the assembly of standard Fastite
joints. Assembly and disassembly instructions
follow.

** Because the pressure rating of the joint cannot exceed that of the pipe, the 350 psi rating for 14"-18" sizes and the 250 psi rating
for 24" size are limited by the pressure class of pipe with which they are used. For example, an 18” Fast-Grip gasket used with Pres—
sure Class 250 pipe would carry a rating of 250 psi instead of 350 psi. Contact AMERICAN for higher working pressure applications.
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AMERICAN Amarillo Fast-Grip® Gasket

Assembly Instructions

Assembling pipe and fitting joints using
Amarillo Fast-Grip gaskets is simple. It is very
similar to the assembly of Fastite joints shown in
Section 2. Amarillo Fast-Grip gaskets may be used
in lieu of standard Fastite gaskets in the bells of
Fastite and Flex-Ring joint pipe and fittings where
easy, field-adaptable restraint is desired.

1. Cleaning of Socket and Spigot
Clean the socket and plain end thoroughly,

removing any mud, sand, gravel, ice, frozen ma-
terial, or other matter that could prevent a proper
joint seal. Material in the gasket grooves may
cause the gasket to protrude into the path of the
entering spigot. Therefore, it is important that
all joint recesses be kept clean during in-
sertion of the gasket and assembly of the
joint to prevent gasket dislodgment and/
or subsequent leakage.

2. Placement of Gasket

Wipe the gasket clean. After flexing one
or more “loops” in the gasket, insert the gasket
in the gasket recess of the socket with the large
sealing end of the gasket toward the rear of
the socket. The center of the gasket loops should
be positioned between tooth locations. Press the
gasket into the mating socket recesses, so the
metal-carrying retainer end of the gasket is seated
completely and uniformly in the socket groove.
Take care that no gasket loops or bulges protrude
into the path of the entering pipe spigot. In ex-
tremely cold weather conditions, gaskets should
be warmed before installing. (One way to keep
gaskets warm is to keep them in a truck or heated
vehicle cab until they are ready to be used.)

Incorrect
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AMERICAN Amarillo Fast-Grip® Gasket

Assembly Instructions—Continued

ASSEMBLY
STRIPE

‘I NNNNNANNN\N

LUBRICATE

3. Lubrication of the Joint

With a clean brush, apply a liberal amount
of regular Fastite lubricant completely over the
end of the pipe, the spigot radius, and the
outer surface of the pipe up to the assembly
stripe. Also apply lubricant completely over the
exposed inner surface of the gasket. AMERICAN
supplies an extra 10% of lubricant to be used
with the Amarillo Fast-Grip joints to ensure ease
of assembly. Use only lubricant provided by
AMERICAN. For underwater conditions, special
AMERICAN underwater lubricant is recommend-
ed and is available upon request.

4. Initial Placement of Bevel End Into
Socket

The spigot end of the
pipe should be in reasonably
straight alignment before it
is placed into the socket.
Center the spigot in the
gasket so it makes firm and
even contact with the inner s
surface of the gasket. Do not place pipe spigot in
socket while in a substantially deflected position.

5. Complete
Assembly of Plain
End Into Socket

For 4"-18" sizes,
simply push the bevel
end into the bell until it
contacts the rear of the
socket. Desired joint
deflection may then be set.

If the joint is to be deflected less than 2 1/4°
for 20", 1 3/4° for 24", and 1° for 30", simply
push the pipe spigot until it contacts the back of
the socket and deflect. If the joint is to be de-
flected greater than these amounts, push the pipe
spigot into the bell (while in straight alignment)
only until the leading edge of the factory-applied
yellow assembly stripe is even with the face of the
bell. The desired deflection up to the maximum
may then be set.

Abnormal joint assembly loads or behavior,
such as unexplained exposure of the assembly
stripe outside the bell, may indicate improper
cleaning, gasket insertion, spigot placement, or
lubrication. In any joint assembly, a thin feeler
gauge passed between the bell and spig-
ot all around the assembled joint can be
used to confirm correct gasket placement.
(See figure below.) Any joint with apparent
problems should be disassembled and corrected
before filling and testing the pipeline. (See Disas-
sembly Instructions.)

9-4
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AMERICAN Amarillo Fast-Grip® Gasket

Assembly Instructions—Continued

Field-Cut Pipe

When pipe is cut in the field, the cut end
must be properly prepared prior to assem-
bly. In 16" and larger sizes, the ordering
and use of a few select pipes that have
been “gauged full length” at the factory
should be considered when field cuts are
anticipated.

Using a portable grinder or other suitable
device, place an approximately 38"- to 58"-
long smooth assembly chamfer or bevel on the
outside end of the pipe. This bevel should make
an angle of 30-40° with the axis of the pipe. Care
should be taken to ensure that all corners
are rounded and no sharp edges remain
that might damage or dislodge the gasket.

If deflection greater than 2 1/4°, 1 3/4°, and
1° is required for 20", 24", and 30" field-cut

pipe, respectively, place an assembly mark on the
spigot as shown. The spigot should be inserted
into the bell during assembly only until the mark
becomes even with the bell face. Spigot insertion
to the field-applied assembly mark will result in a
space between the spigot and the back of the
socket.

FIELD CUT PLAIN
END PREPARATION

ROUND_CORNERS OF
FIELD CHAMFERS
(NO SHARP CORNERS)

FIELD APPLIED
ASSEMBLY MARK

30° 10 40°

3/8' 10 5/8"

Allowable Joint Deflection for 4"-30" Fastitet Ductile Iron Pipe
with Amarillo Fast-Grip Gaskets

. Nominal Maximum Recommended Deflection
Sllze Laying Length

n. tt X Y

: Offset per 20’ Length (in.) Deflection Angle

4 20 21 5°

6 20 21 5°

8 20 21 5°
10 20 21 5°
12 20 21 5°
14 20 17 4°
16 20 12 3°
18 20 12 3°
20 20 12 3°
24 20 12 3°
30 20 10 21/2°

1 Allowable deflection for Flex-Ring sockets with Amarillo Fast-Grip gaskets is the same as above for Fastite.
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AMERICAN Amarillo Fast-Grip® Gasket

Assembly Instructions—Continued

Disassembly Instructions

Amarillo Fast-Grip gasket joints may normal-
ly be disassembled if required. Disassembly kits,
consisting of a steel shim holder and special high-
strength steel disassembly shims, are required for this
operation and are available from AMERICAN. For
2 easier disassembly of a joint
that has been subjected to
separating thrust or movement,
first push the spigot back into
the rear of the socket to “un-

wedge" the teeth.

Using gloves to protect hands from sharp
edges, insert a shim fully into the groove in the
shim holder.

Starting at the bottom of the joint, care-
fully drive the disassembly shim past the gasket
between the outside of the spigot and the gas-
ket by striking the holder with a hammer. Remove
the holder from the shim, and progressively place
other shims in this manner all around the joint.

Shims should be in contact with one another
to ensure all teeth are disen-
gaged from the spigot. Over-
lapping of some shims may be
required to dislodge all teeth.
After all shims are in place, pull or
jack the spigot out of the socket.

= Very tight joints may have to be
separated by cutting pipe. The
reuse of Fast-Grip gaskets after
disassembly is not advised.

Joint Extension After Installation
The Amarilo Fast-Grip  gasket locking
mechanism is activated by relative movement

between the spigot and socket. The joint thus
allows for movement, joint take-up, and substan-
tial flexibility after installation. Joints may be ex-
tended after assembly to minimize joint take-up
in test or service and for further assurance of
correct joint locking. This may be accomplished
by pulling or jacking the spigot away from the
socket until firm resistance is encountered. This
will not prevent proper joint deflection. In vertical
applications such as exposed
risers, standard (weld bead)
Flex-Ring joints that also
should be effectively extended
and braced in original installa-
tion are recommended instead
of Fast-Grip gaskets.

In most underground installations, includ-
ing most restrained bend locations, joint take-up
is advantageous in that increased thrust-resisting
soil forces are generated. Also, expansion and
contraction due to temperature variations may
be accommodated without excessive stress in the
pipe members. The amount of joint take-up or line
movement in buried restrained pipelines is sub-
stantially limited by the surrounding soil. There-
fore, system security and safety is maximized by
filling and testing restrained sections of pipelines
after backfilling.

In any application where axial movement
may be undesirable, such as some exposed piping
applications, or certain connections of restrained
pipe sections at angles to rigid piping, special pro-
visions, including effective joint extension, may be
necessary to control unacceptable pipeline move-
ment. Depending on job conditions and restrained
pipe length, cumulative joint take-up can be sub-
stantial, particularly in exposed or unburied piping
applications.

9-6
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AMERICAN Fast-Grip® Gasket

American Fast-Grip gaskets have been
proven to be a superior field-adaptable method
of restraining 4"-30" ductile iron pipe or fittings
for water service.

The restraint provided by the patented*
AMERICAN Fast-Grip® gasket is due to the de-
velopment of wedging action between pairs of
high-strength stainless steel elements spaced
around the gasket. The outer metal element acts
as a bearing member for the wedge-shaped inner
element which has sharp teeth on its inner
surface for gripping the spigot.

Because of the wedging design utilized, the
force between the spigot and the socket of the
joint is essentially constant at any given pressure
thrust regardless of the “tightness” or “loose-
ness" of the joint fit or the joint deflection.

Fast-Grip gaskets are suitable for an al-
lowable water working pressure of 350 psi for
4"-18"** pipe and 250 psi for 20" and 24" **
sizes. The 30" size is suitable for a 150 psi work-
ing pressure. The joint has a maximum allowable
deflection of 5°in the 4"-12", 4° in the 14", 3% in
the 16"-24", and 2 1/2° in the 30" size.

Fast-Grip Gasket in Place
Prior to Joint Assembly

112
% %’I‘

High-Strength Stainless Steel Elements
Equally Spaced Around the Gasket

a2z

Fast-Grip Joint Fully Assembled...
Subjected to Thrust...

Proof-of-design tests have confirmed that the
joints are capable of restraining deadend thrust
of two or more times the rated working pressure,

*U.S. Patent No. 5,067,751.

as applicable. These tests were accomplished with
the joints in both straight alignment and at the
maximum rated deflection.

The Fast-Grip gasket has the same basic
shape as AMERICAN's Fastite® gasket, so it can
be used in any 4"-30" standard Fastite pipe or
fitting socket. The gasket rubber is standard
SBR*** which meets all the material require-
ments of ANSI/AWWA C111/A21.11.

Fastite* * * *fittings per ANSI/AWWA C110/
A21.10 or C153/A21.53 are available in 18"-30"
sizes. When they are available on the jobsite,
AMERICAN's 16"-30" Flex-Ring® fittings may
also be used with the Fast-Grip gasket.

The Fast-Grip gasket is Underwriters Labo-
ratories listed and Factory Mutual approved for
use in Fastite or Flex-Ring sockets with Fastite
plain ends in all sizes 4"-16". The UL listing and
FM approvals apply to all pressure classes and
special thickness classes of ductile iron pipe.

In addition to the positive restraint achieved,
Fast-Grip gaskets offer ergonomically friendly ad-
vantages compared to other restrained joints for
fittings and pipe requiring bolts, lugs, segments,
wrenches, etc. Joints can easily be assembled with
current tools and methods used for many years in
the assembly of standard Fastite joints. Assembly
and disassembly instructions follow.

** Because the pressure rating of the joint cannot exceed that of the pipe, the 350 psi rating for 14"-18" sizes and the 250 psi rating
for 24” size are limited by the pressure class of pipe with which they are used. For example, an 18" Fast-Grip gasket used with Pres—
sure Class 250 pipe would carry a rating of 250 psi instead of 350 psi. Contact AMERICAN for higher working pressure applications.
*** Contact AMERICAN if other types of rubber are required.

**** Contact AMERICAN for the availability of fitting plain ends.
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AMERICAN Fast-Grip® Gasket

Assembly Instructions

Assembling pipe and fitting joints using
Fast-Grip gaskets is simple. It is very similar to
the assembly of Fastite joints shown in Section 2.
Fast-Grip gaskets may be used in lieu of standard
Fastite gaskets in the bells of Fastite and Flex-
Ring joint pipe and fittings where easy, field-
adaptable restraint is desired.

1. Cleaning of Socket and Spigot
Clean the socket and plain end thoroughly,

removing any mud, sand, gravel, ice, frozen ma-
terial, or other matter that could prevent a proper
joint seal. Material in the gasket grooves may
cause the gasket to protrude into the path of the
entering spigot. Therefore, it is important that
all joint recesses be kept clean during in-
sertion of the gasket and assembly of the
joint to prevent gasket dislodgment and/
or subsequent leakage.

2. Placement of Gasket

Wipe the gasket
clean. After flexing one
or more “loops” in the
gasket, insert the gasket
in the gasket recess of
the socket with the large
sealing end of the gasket
toward the rear of the §
socket. The center of the *
gasket loops should be positioned between tooth
locations. Press the gasket into the mating socket
recesses, so the metal-carrying retainer end of
the gasket is seated completely and uniformly in
the socket groove. Take care that no gasket loops
or bulges protrude into the path of the entering
pipe spigot. In extremely cold weather conditions,

gaskets should be warmed before installing. (One
way to keep gaskets warm is to keep them in a
truck or heated vehicle cab until they are ready
to be used.)

Incorrect
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AMERICAN Fast-Grip® Gasket

Assembly Instructions—Continued

ASSEMBLY
STRIPE
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LUBRICATE

3. Lubrication of the Joint

With a clean brush, apply a liberal amount
of regular Fastite lubricant completely over the
end of the pipe, the spigot radius, and the
outer surface of the pipe up to the assembly
stripe. Also apply lubricant completely over the
exposed inner surface of the gasket. AMERICAN
supplies an extra 10% of lubricant to be used
with the Fast-Grip joints to ensure ease of assem-
bly. Use only lubricant provided by AMERI-
CAN. For underwater conditions, special AMERI-
CAN underwater lubricant is recommended and is
available upon request.

4. Initial Placement of Bevel End Into
Socket
The spigot end of the |
pipe should be in reasonably
straight alignment before it §
is placed into the socket. §
Center the spigot in the
gasket so it makes firm and
even contact with the inner 320
surface of the gasket. Do not place pipe spigot in
socket while in a substantially deflected position.

5. Complete
Assembly of Plain
End Into Socket

For 4"-18" sizes,
simply push the bevel
end into the bell until it
contacts the rear of the
socket. Desired joint
deflection may then be set.

If the joint is to be deflected less than 2 1/4°
for 20", 1 3/4° for 24", and 1° for 30", simply
push the pipe spigot until it contacts the back of
the socket and deflect. If the joint is to be de-
flected greater than these amounts, push the pipe
spigot into the bell (while in straight alignment)
only until the leading edge of the factory-applied
yellow assembly stripe is even with the face of the
bell. The desired deflection up to the maximum
may then be set.

Abnormal joint assembly loads or behavior,
such as unexplained exposure of the assembly
stripe outside the bell, may indicate improper
cleaning, gasket insertion, spigot placement, or
lubrication. In any joint assembly, a thin feeler
gauge passed between the bell and spig-
ot all around the assembled joint can be
used to confirm correct gasket placement.
(See figure below.) Any joint with apparent
problems should be disassembled and corrected
before filling and testing the pipeline. (See Disas-
sembly Instructions.)
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AMERICAN Fast-Grip® Gasket

Assembly Instructions—Continued

Field-Cut Pipe

When pipe is cut in the field, the cut end
must be properly prepared prior to assem-
bly. In 16" and larger sizes, the ordering
and use of a few select pipes that have
been “gauged full length" at the factory
should be considered when field cuts are
anticipated.

Using a portable grinder or other suitable
device, place an approximately 38"- to 58"-
long smooth assembly chamfer or bevel on the
outside end of the pipe. This bevel should make
an angle of 30-40° with the axis of the pipe. Care
should be taken to ensure that all corners
are rounded and no sharp edges remain
that might damage or dislodge the gasket.

If deflection greater than 2 1/4°,1 3/4°, and
1°is required for 20", 24", and 30" field-cut

pipe, respectively, place an assembly mark on the
spigot as shown. The spigot should be inserted
into the bell during assembly only until the mark
becomes even with the bell face. Spigot insertion
to the field-applied assembly mark will result in a
space between the spigot and the back of the
socket.

FIELD CUT PLAIN
END PREPARATION

ROUND_CORNERS OF
FIELD CHAMFERS
(NO SHARP CORNERS)

FIELD APPLIED
ASSEMBLY MARK

30° 10 40°

30 [5777]

-

3/8° 10 5/8"

Allowable Joint Deflection for 4"-30" Fastitet Ductile Iron Pipe
with Fast-Grip Gaskets

) Nominal Maximum Recommended Deflection

Sl'rfe Laying Length X v
’ ft Offset per 20’ Length (in.) Deflection Angle

4 18 19 5°

6 20 21 50

8 20 21 50
10 20 21 50
12 20 21 50
14 20 17 4°
16 20 12 30
18 20 12 30
20" 20 12 30
24 20 12 30
80 20 10 21/2°

1 Allowable deflection for Flex-Ring sockets with Fast-Grip gaskets is the same as above for Fastite.
* Allowable deflection for 20”, 24”, and 30” Fastite AWWA C110 fitting joints with Fast-Grip gaskets 2 1/4°, 1 3/4°, and

1°, respectively.

Assembly of Fittings

Pipe and fittings joints can be easily assembled
with current tools and methods used for many
years in the assembly of Fastite joints. A line of
“assembly yokes" and associated rigging for 4"-
16" sizes are available that allow easy assembly

of fitting configurations, such as 90° bends, etc.
Field rigging for larger-sized fitting assemblies can
normally be accomplished with common grab
chains, wire rope choker cables, etc. as per pho-
tographs in Section 4.
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AMERICAN Fast-Grip® Gasket

Assembly Instructions—Continued

Fast-Grip gasketed joints requiring a par-
ticular orientation (such as with bends) should
be assembled in the intended service position. In
some instances, this may be accomplished more
easily by first assembling the bend on a pipe
above the trench. The jointed bend and pipe may
then be lowered (orienting as required) and as-
sembled into place. Relative rotation of joint
members to one another after assembly is
not recommended as it could cause dam-
age or leakage.

See Push-On Fittings Assembly Instructions
in Section 4.

Disassembly Instructions

Fast-Grip gasket joints may normally be dis-
assembled if required. Disassembly kits, consisting
of a steel shim holder and special high-strength
steel disassembly shims, are required for this op-
eratlon and are available from AMERICAN. For
easier disassembly of a joint
that has been subjected to
separating thrust or movement,
first push the spigot back into
the rear of the socket to “un

wedge" the teeth.

Using gloves to protect hands from sharp
edges, insert a shim fully into the groove in the
shim holder.

Starting at the bottom of the joint, care-
fully drive the disassembly shim past the gasket
between the outside of the spigot and the gasket
by striking the holder with a hammer. Remove
the holder from the shim, and progressively place
other shims in this manner all around the Jomt

Shims should be in contact :
with one another to ensure all
teeth are disengaged from the
spigot. Overlapping of some
shims may be required to dislodge
all teeth. After all shims are in place, pull or jack
the spigot out of the socket.

Very tight joints may have to
be separated by cutting pipe.
The reuse of Fast-Grip gas-
kets after disassembly is not
advised.

Joint Extension After Installation

The Fast-Grip gasket locking mecha-
nism is activated by relative movement
between the spigot and socket. The joint thus al-
lows for movement, joint take-up, and substan-
tial flexibility after installation.
Joints may be extended after
assembly to minimize joint
take-up in test or service and |
for further assurance of cor-
rect joint locking. This may be accomplished by
pulling or jacking the spigot away from the socket
until firm resistance is encountered. This will not
prevent proper joint deflection. In vertical appli-
cations such as exposed risers, standard (weld
bead) Flex-Ring joints that also should be effec-
tively extended and braced in original installation
are recommended instead of Fast-Grip gaskets.

In most underground installations, includ-
ing most restrained bend locations, joint take-up
is advantageous in that increased thrust-resisting
soil forces are generated. Also, expansion and
contraction due to temperature variations may
be accommodated without excessive stress in
the pipe members. The amount of joint take-up
or line movement in buried restrained pipelines
is substantially limited by the surrounding soil.
Therefore, system security and safety is maxi-
mized by filling and testing restrained sections of
pipelines after backfilling.

In any application where axial movement
may be undesirable, such as some exposed piping
applications, or certain connections of restrained
pipe sections at angles to rigid piping, special pro-
visions, including effective joint extension, may be
necessary to control unacceptable pipeline move-
ment. Depending on job conditions and restrained
pipe length, cumulative joint take-up can be sub-
stantial, particularly in exposed or unburied piping
applications.
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AMERICAN Ductile Iron
Flex-Ring® Joint Pipe
Centrifugally Cast for Water, Sewage, or Other Liquids

4"-12" Flex-Ring® Joint

AMERICAN  Flex-Ring® Restrained Joint
Ductile Iron pipe, utilizing the sealing features
of the time-proven Fastite® Joint and a boltless
restrained connection, provides flexible, easily as-
sembled, positive restraint against endwise sepa-
ration due to thrust.

The patented Flex-Ring Joint is designed
for a working pressure equal to that of the pipe
or up to 350 psi in sizes 4"-24" and up to 250
psi in sizes 30" through 60". The joint has been
thoroughly factory tested to withstand dead-end
thrust resulting from more than twice those work-
ing pressures.

Flex-Ring® joint pipe with its positive, flex-
ible joint restraint may also be used in trenchless
applications such as horizontal directional drilling
and pipe bursting. With spigot ahead, the low-
profile Flex-Ring® bell assembles quickly and of-
fers a smooth transition during pipe pull-back.
AMERICAN offers a Flex-Ring® pulling bell as-
sembly specifically designed for this installation
method.

Pulling Bell Assembly

14"-60" Flex-Ring® Joint

For 4"-12" sizes, a beveled ductile iron,
welded-on retainer ring and a yellow painted
ductile iron split flex-ring, assembled behind the
retainer ring, provide the means of restraint. After
the plain end of the pipe is assembled into the
Flex-Ring bell, the split flex-ring is inserted and
springs into the socket locking groove. The flex-
ring is securely positioned behind the welded-on
retainer ring and in the socket locking groove on
the inside of the pipe bell. This provides the flex-
ible restraint.

For 14"-60" sizes, a shop-applied weld
bead and a rubber-backed ring, containing yellow
painted ductile iron segments, provide the means
of restraint. As the plain end of the pipe is fully
assembled into the bell, the ductile iron segments
automatically close on the pipe behind the weld
bead. The enclosure of the segments between the
weld bead, spigot, and the sloped inner lip of the
bell provides the flexible restraint.

The Flex-Ring Joint can be safely deflected
after assembly to the limits shown in Table Nos.
9-1 and 9-2. This liberal deflection facilitates in-
stallation, decreases the number of necessary fit-
tings, and accommodates settlement.

The Flex-Ring Joint is Underwriters Labora-
tories listed and Factory Mutual approved in sizes
4"-12". This UL listing and FM approval applies
to all pressure classes and special thickness classes
of ductile iron pipe. The only joint components
needed to assemble the Flex-Ring Joint are a gas-
ket and a single ring.
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AMERICAN Ductile Iron
Flex-Ring® Joint Pipe
Centrifugally Cast for Water, Sewage, or Other Liquids

No loose lugs, heavy wedges, rubber tubes,
etc. are necessary. Also, there is no need to
orient bells to ensure proper installation, though
for convenience, most installers orient the split
locking ring ends in 4"-12" sizes away from the
very bottom of the joints. Just follow the simple
instructions shown on the following pages, and
positive restraint is ensured.

Flex-Rings, Flex-Ring segments, and
retainer rings are manufactured of ductile iron
compatible with pipe. Welds and weld beads (if
used) are nickel-iron, proven desirably cathodic to
the ductile iron pipe, and welding is performed
using welders qualified to produce high-quality,
dependable welds.

Fittings for use with 16"- 48" Flex-Ring
pipe are ductile iron and meet or exceed the
applicable performance and manufacturing
requirements of ANSI /AWWA C110/A21.10
or ANSI/AWWA C153/A21.53. These are rated

for the same working pressures shown for like
fittings in C110 and C153. Fittings in these
sizes are also available in both bell-bell and
bell-Flex-Ring spigot configurations for installa-
tion versatility and economy.

AMERICAN Flex-Ring® pipe and fittings are
normally furnished with standard asphaltic coat-
ing outside and cement lined in accordance with
ANSI/AWWA C104/A21.4. Special coatings and
linings can be furnished when specified.

Field closures or other restraint can nor-
mally be securely made by using AMERICAN's
Amarillo Fast-Grip® gasket, which is available in
4"-30" sizes. (See page 9-2 for details of the
Amarillo Fast-Grip gasket.)The Fast-Grip® gasket
restraint closure is UL listed and FM approved for
use in Flex-Ring and Fastite bells in 4"-16" sizes.
Field closures or other restraint in 14"-36" sizes
can also be made in Flex-Ring bells only by using
AMERICAN's Field Flex-Ring®. (See page 9-23.)
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe

Standard Dimensions and Pressure Ratings

T P 4"-12"
P 8 FooOA B
Table No. 9-1 4"-12"
. Nominal B F All bl Offset . Empty Pi
size | Working | | aying o_AD_ Socket| Bell P?J\?I’iig ¢ Allowable | per 20" | Radius of &%yyanlc’i/e
in. | Pressure” | | ength™ | 5 |Depth | O.D.t | Load |Deflection | [ength | Curve in Water
psi ft. in. in. Ib.tt degree in. ft. (Ib/fyAA
4 350 20 4.80( 562 | 7.06| 10,000 5 21 230 -5
6 350 20 6.90| 5.62 | 9.19| 20,000 5 21 230 -2
8 350 20 9.05| 5.74 |11.33| 30,000 5 21 230 3
10 350 20 11.10| 6.72 |13.56 | 45,000 5 21 230 11
12 350 20 13.20| 6.72 |15.74 | 60,000 5 21 230 19

* Working pressure is the maximum pressure rating of the joint and is based on its capability to resist thrust due to
internal pressure. If higher working pressure is required, check AMERICAN.

** Laying length is nominal 20’. Where exact lengths are required, contact AMERICAN. Minimum laying lengths for
Flex-Ring & Flex-Ring End pipe is 1'-0” and for Flex-Ring End & Flex-Ring End pipe is 2'-0".

T Dimensions subject to change at our option. Check AMERICAN if smaller or exact dimensions are required.

11 Intended for Horizontal Directional Drilling (HDD) applications, so these pulling loads are for a fully deflected
position. Flex—-Ring pipe may be available for greater pulling loads than indicated in the tabulated values. Contact
AMERICAN when higher pulling loads are required.

A Approximate radius of curve produced by a succession of 20’ lengths of pipe fully deflected.

AN Based on weight of empty (full of air) Pressure Class 350 Flex—-Ring pipe with standard cement lining
immersed in water. Positive numbers indicate such pipe will float.

Table No. 9-2 14"-60"

. Nominal B F Allowable Offset . Empty Pipe
size | Working | Laying | /b [socket| Bell | Puling | Alowable | perzor | Radius of Bloyancy
in. | Pressure” | | ength™ | 5 |Depth | O.D.t | Load |Deflection | [ength | Curve in Water

psi ft. in. in. Ib.tt degree in. ft. (Ib/f)AA
14 350 20 15.30| 7.38(19.31| 75,000 4 17 285 27
16 350 20 17.40| 7.38(21.08| 95,000 33/4 16 305 38
18 350 20 19.50| 8.20(23.70 120,000 33/4 16 305 52
20 350 20 21.60| 8.20(25.37 | 150,000 31/2 15 327 69
24 350 20 25.80| 8.96(29.88 (210,000 3 12 380 104
30 250 20 32.00| 9.63[36.34 | 220,000 21/2 10 458 175
36 250 20 38.30( 9.63(43.10 (310,000 2 8 570 266
42 250 20 44.50(10.84 [ 49.92 | 390,000 2 8 570 359
48 250 20 50.80(12.37 | 56.36 | 500,000 2 8 570 484
54 250 20 57.56(12.74 [63.90 | 650,000 1172 6 760 632
60 250 20 61.61(13.13 (68.16 | 745,000 11/2 6 760 781

* Working pressure is the maximum pressure rating of the joint and is based on its capability to resist thrust due to internal pressure. If
higher working pressure is required, check AMERICAN. Pressure rating of the joint is limited by
the pressure rating of the parent pipe.

** Laying length is nominal 20’. Where exact lengths are required, contact AMERICAN. See below for minimum
laying lengths for 14"-60" Flex-Ring.

T Dimensions subject to change at our option. Check AMERICAN if smaller or exact dimensions are required.

11 Intended for Horizontal Directional Drilling (HDD) applications, so these pulling loads are for a fully deflected position. The tabulated
values are based on Pressure Class 350 pipe thickness. Contact AMERICAN when it may be desirable to use lesser pressure class pipe
or when higher pulling loads are required. Flex-Ring pipe may be available for greater pulling loads than indicated in the tabulated values.

A Approximate radius of curve produced by a succession of 20’ lengths of pipe fully deflected.

AN Based on weight of empty (full of air) Pressure Class 350 Flex-Ring pipe with standard cement lining
immersed in water. Positive numbers indicate such pipe will float.

Minimum Laying Lengths

Size Flex-Ring & Flex-Ring End &
in. Flex-Ring End Flex-Ring End
14 1-6” 2’0"
16 1'-6" 20"
18 16 -0
20 1'-6” 2’0"
24 2’0" 2'-6"
30 2'-0” 2’6"
36 -0 2 g
42 2'-0” 3'-0"
48 26" 30"
54 30" 36"
60 3-6" 4-0"
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe

Assembly Instructions
4"_1 2 n

Prior to joint assembly, remove the packing
material holding the split flex-ring onto the pipe.
(See “Field Assembly of Flex-Ring" if split flex-
ring is shipped separately.) Thoroughly clean the
socket locking groove as well as the Fastite gasket
recess and pipe plain end. In accordance with
standard Fastite joint assembly instructions, insert
the gasket and lubricate the pipe plain end, bevel,
and inside surface of the gasket. With the pipe in
essentially straight alignment, assemble the plain
end into the Flex-Ring socket until the spigot
stripe disappears into the bell. The orientation of
the spigot stripe relative to the bell face is an indi-
cation of pipe alignment.

1. Tap the flex-ring into the socket begin-
ning with one end of the flex-ring and progress-
ing around the joint as shown in Photo 1. This

operation is made easier by holding one end of
the flex-ring inside the bell as the remainder of
the ring is caulked into the socket. Correct seating
is generally ensured by a snapping noise as the
flex-ring springs into position. This should be
accompanied by visual or tactile inspection (the
flex-ring is painted yellow to aid in this inspec-
tion). (Note: When a visual inspection to deter-
mine the flex-ring position is not practical, such
as in an underwater installation, a feeler gauge
can be used to ensure the correct positioning of
the flex-ring in the socket locking groove. It may
be necessary to move the entering pipe slightly
to improve alignment if the ring does not readily
spring into the socket locking groove.)

2. The completed joint.

This bridge crossing illustrates design/construction advantages, in-
cluding the deflection capabilities of AMERICAN Flex-Ring Joint Pipe.
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe

Assembly Instructions
4"_1 2 ”

FIELD ASSEMBLY OF FLEX-RING

If the split flex-ring is shipped separately, as-
semble it onto the pipe spigot by spreading the
Flex-Ring ends as shown above. Be sure that the
flex-ring is oriented so that the small end is to-
ward the pipe plain end.

DISASSEMBLY OF 4"-12" FLEX-RING

If disassembly of the joint is required, it may
be accomplished by inserting pins or nails into the
drilled holes furnished in the flex-ring ends and
compressing the flex-ring firmly onto the pipe as
shown above. If desired, steel pins can be field
welded onto the ends of common adjustable
pliers, if such a disassembly tool is more desirable
to the user. If axial movement or joint extension
has occurred in the joint prior to disassembly, it
may be necessary to move the spigot completely
to the rear of the socket in straight alignment to
allow the Flex-Ring to be compressed for removal.

THE FOLLOWING INFORMATION PERTAINS TO 4"-60" JOINTS:

NOTE: The AMERICAN Flex-Ring Joint al-
lows for joint take-up and flexibility after installa-
tion. In most underground installations, including
most restrained bend locations, this feature is ad-
vantageous in that increased thrust-resisting soil
forces are generated. Also, expansion and con-
traction due to temperature variations may be ac-
commodated without excessive stress in the pipe
members.

In any application where axial or
lateral movement may be undesirable,
such as certain bridge crossings, certain
exposed or unburied piping applications,
or certain connections of restrained pipe
sections to rigid piping, special provisions,
including effective joint extension, may be
necessary to control unacceptable pipe-

line movement. (See also Section 7, Pipe-
On-Supports, etc.)

Depending on job conditions and restrained pipe
length, cumulative joint take-up can be substan-
tial, particularly in exposed or unburied piping ap-
plications. In this regard, joints may be extended

after assembly to minimize further joint take-up
in test or service. This will not prevent proper joint
deflection.

The amount of joint take-up or line move-
ment in buried restrained pipelines is substantially
limited by the surrounding soil. Therefore, system
security and safety is maximized by filling and
testing restrained sections of pipelines after back-
filling as recommended by ANSI/AWWA C600,
Installation of Ductile Iron Water Mains and Their
Appurtenances and AWWA M41.
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe

Assembly Instructions
1 4"-60"

1) Cleaning and Fastite gasket insertion
Thoroughly clean the socket restraining groove
(nearest the bell end), the Fastite gasket recess,
and the pipe plain end, removing dirt, sand, ice,
mud, or any other material which could prevent
the proper placement of the Fastite gasket and
flex-ring. As in normal Fastite joint assembly, in-
sert the gasket into the gasket socket groove.(1).
Important: A Fas-
tite gasket must
also be used, be-
cause the rubber
backed flex-ring
does not perform
any sealing func-
tion.

2) Placement of
the the flex-ring
in socket and joint
lubrication

Remove the
flex-ring from its con-
tainer and place it in
the socket restraining
groove in gasket-like
fashion (Photo 2).
The yellow restrain-
ing segments of the
flex-ring must be
oriented toward the
entering spigot. This
may be done by first
placing the flex-ring
in the socket groove
by forming one or
more inward or lateral
loops in the rubber
backed ring (Photo 3).
The 48-inch, 54-inch,
and 60-inch diameter
rubber backed flex-
ring has an area with
an extended rubber
section. When placing
the 48-inch, 54-inch,
and 60-inch rubber backed flex-ring into the
socket, this extended rubber section should be
oriented at the top of the joint.

Work all inward or lateral loops fully out-
ward and planar such that each metal segment
fits reasonably flush against the wedging surface
of the socket, and no rubber bulges or twists re-
main (Photo 4).

Lubricate the inside surface of the gasket
and the first four inches of the spigot including
the beveled nose end of the pipe. It is not neces-
sary to lubricate the rubber backed flex-ring or
the yellow segments. Do not allow the lubricat-
ed spigot end of the pipe to contact the ground
prior to insertion.

3) Initial placement of Flex-Ring spigot
end into socket
With the spigot in
reasonably  straight
alignment and cen-
tered within the flex-
ring (Photo 5), insert
the spigot until it
contacts the back of
the socket per normal
Fastite joint assembly
procedure. (See Section 2 for additional detail on
Fastite assembly procedures.) When the weld
bead is in proper assembled position fully be-
yond the yellow Flex-Ring segments, every seg-
ment will be trapped firmly between the weld
bead, the spigot, and the wedging surface of the
socket.

Verify the correct positioning of the

yellow Flex-Ring segments by visual in-
spection (or by “feeler" gauge if installed
in conditions of poor visibility).
The segments will normally snap directly into the
correct assembled position. However, if any seg-
ment should not come down firmly onto the pipe
at any location, deflect the pipe slightly in that
direction, thereby allowing the segment to seat
itself correctly.

After joint assembly, the joint may be
extended and then deflected within the range
of allowable joint deflection for the size of pipe
being assembled.

4) Assembly of fittings

Flex-Ring pipe and fitting joints can gener-
ally be assembled with the same tools and meth-
ods used for many years with Fastite joints. When
using a field-cut pipe to locate a fitting, it may
be advantageous to use an uncut flex-ring spig-
ot end (with factory weld bead) and a standard
Flex-Ring in the fitting socket rather than using
a field-cut plain end and Field Flex-Ring with

Photo 5
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe

Assembly Instructions
14"-60"

black-toothed gripping segments. A Field Flex-
Ring and cut pipe plain end may then be used in
the nearest pipe socket on either side of the fit-
ting. When possible, the use of standard flex-ring
with yellow segments and factory spigots with
weld beads in the sockets of a fitting may allow
easier orientation or rotation of the fitting relative
to the pipe after assembly, if this is needed. (See
Section 4 for additional detail on the assembly of
Fastite fittings.)

5) Joint extension after installation

The 14"- 60" Flex-Ring locking mechanism
allows approximately one inch of free axial move-
ment and also provides substantial flexibility after
installation. However, the joints may be extended
after assembly to minimize this joint takeup in test
or service conditions.

In most underground installations (including
most restrained bend locations), joint take-up is
advantageous in that increased thrust-resisting
forces are generated. Also, expansion and con-
traction due to temperature variations may be
accommodated without excessive stress in pipe
members. The amount of joint take-up or line
movement in buried restrained pipelines is sub-
stantially limited by the surrounding soil. There-

fore, system security and safety is maximized by
filling and testing restrained sections of pipelines
after backfilling as recommended by ANSI/
AWWA C600, Installation of Ductile Iron Wa-
ter Mains and Their Appurtenances and AWWA
M41.

In any application where axial or
lateral movement may be undesirable,
such as certain bridge crossings, certain
exposed or unburied piping applications,
or certain connections of restrained pipe
sections to rigid piping, special provisions,
including effective joint extension, may be
necessary to control unacceptable pipe-
line movement.

Depending on job conditions and restrained
pipe length, cumulative joint take-up can obvi-
ously be substantial, particularly in exposed pip-
ing applications. Where joint pre-extension is
necessary in a piping system, it may be accom-
plished by pulling or jacking the spigot away from
the socket until firm resistance is encountered.
This will not limit joint flexibility. See “Restrained
Joint Pipe Assembly Extension Procedure” in this
section of the Pipe Manual for more information
concerning joint extension.

The versatile performance capabilities of AMERICAN Flex-Ring
Joint Pipe are perfectly suited for projects containing a variety
of conditions such as the hilly, rocky terrain shown in this photo.
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe

Disassembly Instructions for 14"-60" Flex-Ring Joints

Flex-Ring joints may be disassembled if required
using sharp wedges and 3/16"-1/4" thick dis-
assembly shims. Flex-Ring disassembly sets are
available from AMERICAN and are suggested
for disassembly. These disassembly sets include
two sharp steel starter wedges and an appropri-
ate number of “L"- shaped shims. The wedges
are used to start the separation of the yellow
Flex-Ring joint locking segments outward from
the spigot while it is in the bell of an already as-
sembled joint. The “L"-shaped shims are then
hammered between the spigot and each locking
segment. The thicker shims lift the locking seg-
ments entirely away from the spigot when fully
inserted, and allow the spigot weld bead to pass
under the locking segments generally located as
shown in Figs. 1 and 2. Step-by-step instructions
follow:

1. First straighten the joint as much as
possible and push or pull the spigot back
into the bell until it “bottoms out” in the
rear of the socket. (Fig. 3)

2. Hammer a starter wedge under a yel-
low locking segment until an approxi-
mately 1/8" gap is seen between the seg-
ment and the spigot. (Fig. 4)

3. Hammer a second wedge (if necessary
to start the shims) under the other end of
the locking segment as in step 2.

FLEX-RING BELL

; FLEX-RING END

W/l/hl'// 77,

FLEX-RING BELL

STARTER
WEDGE

P,

FLEX-RING SEGMENT
Figure 1
Starter shim and wedge arrangement
for 14”, 18”, and 20" sizes.

FLEX-RING BELL

STARTER

SHIM
TP,

FLEX-RING SEGMENT
Figure 2
Shim and wedge arrangement for
167, 24”7, 30", 42", 48”, 54” and 60” sizes.

BACKING RING

STANDARD FASTITE
GASKET

N

%500,

FLEX-RING SEGMENT WELD BEAD

Figure 3

FLEX-RING SEGMENT WELD BEAD

Figure 4
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Figure 5
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4. With a large hammer (such as a six
pounder) vigorously drive one or two “L"-
shaped shims under the locking segment
until the ends of the shims firmly contact
the spigot weld bead. (Fig. 5) Shims and
wedges can be safely and firmly held against
the pipe as they are hammered using a block of
wood or a board. Safety precautions such as the
wearing of safety glasses and keeping clear of the
hammer during striking should always be taken
to avoid injury.

5. Remove the starter wedges from be-
tween the locking segment and spigot,
leaving the shim(s) in place. (Fig. 6) Note
that the wedges are reused for each locking seg-
ment.

6. Drive wedges and shims under all lock-
ing segments as shown in steps 2-5. (See
photo.) Check to be sure that the inner surface
of all segments will not interfere with the spigot
weld bead during joint separation after inserting
shims.

7. Separate the joint. During joint separation,
it is generally best to pull the spigot straight out
of the socket. Extreme back and forth deflecting
motions of the spigot during joint separation can
cause shims to fall out of the joint and/or relock-
ing to occur. If the joint does not readily come
apart, check to see if one or more of the segments
is in locking contact with the spigot weld bead. If
so, push or deflect the spigot back in that location
and add or replace shims as required.

Disassembly kits accompanied by instructions for use can be furnished by AMERICAN

upon request.
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe
Field Flex-Ring®

4-inch, 6-inch, 8-inch and 12-inch

The AMERICAN Field Flex-Ring is a field
adaptable restrained joint utilizing a grooved
fabricated end in conjunction with a corrosion-
resistant, high-strength, low-alloy (HSLA)
steel Field Ring. AMERICAN Field Flex-Ring®
Restrained Joint Ductile Iron Pipe, utilizing the
sealing features of the time-proven Fastite®
Joint and a one-bolt restrained connection,
provides flexible, easily assembled and positive
restraint against endwise separation due to
thrust.

The AMERICAN Field Flex-Ring is an
integral part of the AMERICAN Flex-Ring Joint
restraint system on 4-, 6-, 8- and 12-inch
ductile iron Flex-Ring Pipe and fittings as an
easy, one-bolt field adaptable way of restraining
field connections, which also does not require
a factory or field weldment. Where field cuts
are anticipated, the AMERICAN Field Flex-Ring
may be used to restrain joints with any suitable
ductile iron plain end or cut pipe for water
service in lieu of a standard Flex-Ring Joint
spigot with a factory welded-on ring.

The AMERICAN Field Flex-Ring is
designed to restrain joints using the Flex-Ring
sockets with the same allowable working

pressures and deflection capabilities as the
standard Flex-Ring Joint. (See Table 9-1.) Field
Flex-Rings may be used with a minimum 53
thickness class ductile iron pipe with a maximum
working pressure of 350 psi. Restrained joints
using the AMERICAN Field Flex-Ring have been
thoroughly factory tested to withstand dead
end thrust resulting from more than twice the
rated working pressure.

For the 4-, 6-, 8- and 12-inch sizes, the
restraint is provided by wedging action between
the beveled corrosion-resistant, high-strength,
low-alloy (HSLA) steel Field Ring and a yellow
painted ductile iron split Flex-Ring assembled
behind the retainer ring. Once the grooved
fabricated end is created and the Field Ring is
installed, the Field-Flex Ring spigot end behaves
identically to the Flex-Ring spigot end. After
the spigot end of the Field Flex-Ring pipe is
assembled into the Flex-Ring bell, the split
Flex-Ring is inserted and springs into the socket
locking groove. The Flex-Ring is securely
positioned behind the bolt-on retainer ring and
in the socket locking groove on the inside of
the pipe bell, providing the flexible restraint.
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe Field Flex-Ring®
4-inch, 6-inch, 8-inch and 12-inch
Assembly Instructions

AMERICAN Field FLEX-RING® Spigot Rings are intended for use with AMERICAN Flex-Ring® Ductile Iron Pipe,
4-, 6-, 8- and 12-inch, for thickness classes 53 through 56 per ANSI/AWWA C151/A21.51 having a pressure rating of 350 psi.

Field-Cut Joint

Measure the pipe diameter at the desired
cut distance to ensure it meets the ANSI/
AWWA C111/A21.11 tolerances. Cutting the
pipe can be performed using abrasive wheels,
torch or milling cutter. When the cut end
is to be assembled in a Flex-Ring® bell, an
adequately smooth (without sharp edges) bevel
should be ground or filed on the cut edge to
prevent damage to or dislodgement of the

gasket during
assembly (Figure U] (Min) .
1). If desired, a thin e e

field assembly line
may be drawn in
marker or paint,
with the line located
from the spigot end the same distance as the
far edge of factory-applied assembly stripe.

a5 ( f
Figure 1

Field Flex-Ring Bevel

Groove Pipe

Several types of grooving machines
are available that operate hydraulically,
pneumatically, electrically, or are self-powered
by a gasoline engine. The grooving machine
will normally cut pipe from 4- to 64-inch
diameter. The set-up time for this cutter is
usually less than ten minutes; it requires a
minimum clearance of 12 inches and has a
cutting speed of approximately one minute per
inch of pipe diameter. The grooving machine
should be installed to provide the cut edge at
the designated distance from the spigot end as
shown in Table No. 9-3. The groove should be
cut as a standard AWWA C606 groove as seen
in Figure 2.

Groove Location From Spigot Face
Groove Width ﬁ r Groove Depth
/\ - ’/

Groove Radius

Installing Field Flex-Ring
Once a proper

AWWA C606 groove

has been created at the

specified distance from the
spigot end, the specified
coating system shall be

applied to the grooved

section, unless otherwise Photo 1
specified. Once the coat-
ing is dry to the touch
install the Field Flex-Ring
into the groove with the
square side of the ring
facing the spigot end,
ensuring proper
placement around

the pipe (Photo 2). Using
a 3/16-inch Allen wrench,
tighten the bolt to
approximately 3 to 5 ft-Ibs
of torque to snug ring in
groove (not to exceed 9
ft-lbs of torque), making
sure that the cleat on the
ID of the spigot ring stays
aligned with the groove
on the pipe (Photo 4). The
ring is sufficiently tight
when the gap between
the ends of the ring has
almost completely closed
and when it requires
tapping on the ring with a
hammer to make it move back and forth in the
groove. Coat the installed Field Flex-Ring with
the specified coating system, unless otherwise
specified. (Photo 3) Once sufficiently dry,
proceed with the 4- to 12-inch Flex-Ring
assembly instructions.

Photo 3

Photo 4

Table No. 9-3
Field Groove Dimensions
Size | Groove Location From Spigot Face Groove Width Groove Depth Groove Radius
4-inch 4.06 inches (+0.10/-0.03) 0.38 inches (+0.03/-0.02) | 0.12 inches (+0.03/-0.02) 0.120 inches
6-inch 4.06 inches (+0.10/-0.03) 0.38 inches (+0.03/-0.02) | 0.13 inches (+0.02/-0.03) 0.120 inches
8-inch 4.18 inches (+0.06/-0.06) 0.50 inches (+0.03/-0.02) | 0.15 inches (+0.02/-0.05) 0.145 inches
12-inch 4.75 inches (+0.09/-0.04) 0.50 inches (+0.03/-0.02) | 0.15 inches (+0.04/-0.03) 0.145 inches
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe
Field Flex-Ring®
14"-36"

The AMERICAN Field Flex-Ring with black-
toothed gripping segments is an integral part of
the AMERICAN Flex-Ring Joint restraint system.
The AMERICAN Field Flex-Ring method of re-
straining AMERICAN 14"-36" ductile iron Flex-
Ring pipe and fittings is an easy, totally boltless
and glandless way of restraining field connec-
tions, which also does not require a factory or
field weldment. Where field cuts are anticipated,
the Field Flex-Ring may be used to restrain joints
with any suitable ductile iron plain end or cut
pipe, for water service in lieu of a standard Flex-
Ring joint spigot with a factory welded-on bead.

The patented* AMERICAN Field Flex-Ring
is designed to restrain joints using Flex-Ring
sockets with the same allowable working pres-
sures and deflection capabilities as the standard
Flex-Ring joint. (See Table 9-2.) Field Flex-Rings
may be used with any standard pressure class of
ductile iron pipe with an allowable working pres-
sure equal to that of the pipe class, or a maxi-
mum of 350 psi in the 14"-24" sizes and 250 psi
in the 30" and 36" sizes. Flex-Ring fittings are
manufactured per ANSI/AWWA C110/A21.10 or
ANSI/AWWA C153/A21.53.

Restrained joints using Field Flex-Ring have been
thoroughly factory tested to withstand dead end
thrust resulting from more than twice the rated
working pressure. The restraint is provided by the
wedging action of heat-treated, high-strength
ductile iron segments. The segments have a
wedge-shaped cross-section with gripping teeth
on the inner surface.

The ductile iron segments are held in the
proper position for assembly by a rubber backing
ring. This rubber backing ring is compressed dur-
ing assembly to ensure that the restraining seg-
ments are held firmly in place against the socket
wedging surface and spigot. The positioning and
compressive force exerted by the backing ring
on the restraining segments result in dependable
gripping of the spigot when thrust is applied.

The rubber backing ring for the Field Flex-
Ring does not perform any sealing function for
the joint. (A separate, standard Fastite gasket
is employed in the joint for this purpose.) The
backing ring is made of gasket-quality SBR rub-
ber which meets all the material requirements of
ANSI/AWWA C111/A21.11, Rubber-Gasketed
Joints for Ductile-Iron Pressure Pipe and Fittings.

)
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AMERICAN Ductile Iron Flex-Ring® Joint Pipe
Field Flex-Ring®
14"-36"
Assembly Instructions

SOCKET RESTRAINING GROOVE

77

7

SILIUATTIIIITIIIIN

STANDARD FLEX-RING BELL

\\\\\/////////////,..
STANDARD FASTITE GASKET

SOCKET CENTERING THROAT

RUBBER BACKING RING

HEAT TREATED HIGH STRENGTH DUCTILE IRON
RESTRAINING SEGMENTS ATTACHED TO RUBBER

BACKING RING

1) Cleaning, gasket insertion, spigot mark-
ing and lubrication of the joint

Remove the standard flex-ring with yellow
metal segments from the socket, if present. Place
an assembly mark on
the spigot plain end
located as shown in
Table No. 9-4.
Thoroughly clean the
socket restraining
groove (nearest the
bell end), the Fastite
gasket recess, and the pipe plain end, removing
dirt, sand, ice, mud, or any other material that
could prevent the proper placement of the Field
Flex-Ring or Fastite gasket. As in normal Fastite
joint assembly, insert the ]
gasket into the gasket
socket grooves, then
lubricate the inside
surface of the gasket.
Important : A Fastite
gasket must be used
as the Field Flex-Ring 1 "G
does not perform any sealing function. Lubricate
the first four inches of the spigot, including the

Spigot Assembly Stripe Location
Table No. 9-4

Pipe Size Location of Stripe
in. from spigot end

14-16 7"

18-20 8 /16"
24 8'5/16”

30-36 9 /"

pipe end and bevel. Do not allow the spigot end
of the pipe to touch the ground after it is lubri-
cated.
2) Placement of the Field Flex-Ring
in socket
Remove the Field Flex-Ring with black-
toothed gripping segments from its container and
place it in the
socket restraining
groove (nearest to
the bell end) in
- gasket-like fashion.
" The metal restraining
segments of the
Field Flex-Ring should be oriented toward the en-
tering spigot. This may be done by first placing
the Field Flex-Ring in the groove at the bottom of
T the socket, so
that the rubber
backing ring is
fitted flush against
the radial surface
of the socket
centering throat.
The rubber ring may then be worked into the
restraining groove around the sides of the socket
: 2 until a loop is
formed at the top.
At this time, the
formation of a
second smaller
loop at the bottom
[ ) of the socket will
facilitate placement of the first looped section into
the top of the socket restraining groove.

| ]
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It is often easier to properly insert the top loop
of the Field Flex-Ring by pushing it axially into
the socket after it has been allowed to protrude
beyond the face of the bell. The second smaller
loop may then be pushed radially outward into
the restraining groove.

Any bulges present in the rubber backing
ring after it is placed in the socket should be re-
moved. This may normally be done by simply
pushing the protruding rubber radially outward.
Some bulges may require forming a small loop

- in the ring opposite
| the bulge. The ring
maythen be allowed
to slide circumfer-
entially around the
socket toward the
loop, thus relieving
rubber compression
in the bulging area.
Make sure that the
angled bearing sur-
face of the segments
" are secure against
| the socket, and the
toothed side of the
segments are facing
inward. This should be done by examining and
pushing each segment toward the back of the
socket until the rubber backing ring is firmly in
place against the socket centering throat.

3) Initial placement of beveled plain
end into socket

With the spigot in reasonably straight
alignment and centered within the Field Flex-
Ring, insert the spigot until it contacts the back
of the socket per normal Fastite joint assembly
procedure. Joint deflection may be taken im-
mediately after assembly. Verify correct position
of the locking segments in the fully assembled
joint.

(Note: The complete
insertion of a factory
supplied spigot stripe
on a Fastite pipe into
the deeper Flex-Ring
socket does not indi-
cate full assembly. The !
use of a field-applied
assembly mark is rec-
ommended.)
4) Field-cut pipe

A) Selecting pipe: When possible, an
appropriate pipe to be field cut should be
selected before it is required. This may be done
by measuring the outside diameter or circumfer-
ence of the pipe at the location to be cut. The
measured diameter or circumference of the
candidate pipe should be within the ranges
shown in Table No. 9-5. In 18" and larger
sizes, the ordering and use of a few select
pipes that have been gauged full length at the
factory should be considered when field cuts are
anticipated.

B) Preparing pipe end when mak-
ing a field cut: The cut end must be properly
prepared prior to assembly. The pipe should be

| | LT—— cut as square as pos-

Il / sible with the pipe

axis and beveled on
| the outside extreme
end after cutting.
A portable grinder
should be used to
make a bevel 3/8"
to 5/8" long at an
angle of 30-40°
with the axis of the pipe. All sharp corners or
rough edges that might damage or dislodge the
Fastite gasket or Field Flex-Ring should be
removed from the beveled pipe end.

Table No. 9-5 Recommended Spigot Diameters at Pipe Field-Cut Locations

Diameters Circumference
Pipe Size

in.

Min. in. Max. in. Min. in. Max. in.
14 15.22 156.35 47"3/16 48 /3
16 17.32 17.45 5413/3, 54%/46
18 19.42 19.55 61 61"%/3
20 21.52 21.65 673 68
24 25.72 25.85 80'%/16 81 /3
30 31.94 32.08 100""/32 100%/3,
36 38.24 38.38 120 /g 120 %16
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C) Rounding Clip Set:
Rounding clips* are available from
AMERICAN and are helpful when making a
. joint using an out-
f of-round  field-cut
end. These clips may
be readily attached
to a Flex-Ring bell
containing a Field
Flex-Ring to quickly
" and easily round a
~ pipe spigot during
insertion assembly.
When using rounding clips with a severely oval
field-cut pipe, they may be placed at the 12:30,
5:30, 6:30, and 11:30 o'clock** positions. The
spigot should then be oriented with the maximum
diameter in a vertical position and, while in rea-
sonably straight alignment, centered within the
funnel formed by the rounding clips. The spigot
will then be automatically rounded when inserted
into the socket. The rounding clips should then be
removed after assembly and reused as needed.
* U.S. Patent No. 5,426,842
** Due to actual field conditions and pipe
shape, adjustment of rounding clip locations may
be needed.
5) Assembly of fittings
Flex-Ring pipe and fitting joints using Field
Flex-Rings can be assembled with the same tools
and methods used for many years with Fastite
joints. When using a fieldcut pipe to locate a fit-
ting, it may be advantageous to use a standard
Flex-Ring spigot with a factory weld bead and a
standard flex-ring with yellow metal segments in
the fitting rather than pipe socket. A Field Flex-
Ring with black-toothed gripping segments and
cut pipe plain end may then be used in the near-
est pipe socket on either side of the fitting. When
possible, the use of a standard flex-ring and a
factory spigot with weld bead in the sockets of a
cumbersome fitting may allow easier orientation
or rotation of the fitting relative to the pipe after
assembly. The use of a pipe socket with a Field
Flex-Ring may also facilitate easier alignment of
the joint during insertion assembly and installation.
(See Section 4 for additional detail on the assem-
bly of Fastite fittings.)

6) Deflection

Flex-Ring joints using Field Flex-Rings have
an allowable deflection equal to those of standard
Flex-Ring joints (Table No. 9-2). Deflection may
be taken immediately after full insertion of the
spigot into the socket.

7) Joint extension after installation

The Field Flex-Ring locking mechanism is
activated by relative movement between the
socket and spigot. This allows for movement,
joint take-up and substantial flexibility after in-
stallation. The joints may be extended after as-
sembly to minimize joint take-up in test or service
conditions. This may be accomplished by pulling
or jacking the spigot away from the socket until
firm resistance is encountered. This will not limit
joint deflection.

In vertical applications, such as ex-
posed risers, standard (weld bead) Flex-
Ring joints that also should be effectively
extended and braced in original installa-
tion are required instead of Field Flex-
Rings.

In most underground installations (including
most restrained bend locations), joint take-up is
advantageous in that increased thrust-resisting
forces are generated. Also, expansion and con-
traction due to temperature variations may be
accommodated without excessive stress in pipe
members. The amount of joint take-up or line
movement in buried restrained pipelines is sub-
stantially limited by the surrounding soil. There-
fore, system security and safety is maximized
by filling and testing restrained sections of pipe-
lines after backfilling as recommended by ANSI/
AWWA C600, Installation of Ductile Iron Water
Mains and Their Appurtenances and AWWA M41.

In any application where axial or lat-
eral movement may be undesirable, such
as some exposed or unburied piping ap-
plications, or certain connections of re-
strained pipe sections to rigid piping, spe-
cial provisions, including effective joint
extensions, may be necessary to control
unacceptable pipeline movement. Depend-
ing on job conditions and restrained pipe length,
cumulative joint take-up can be substantial, par-
ticularly in exposed piping applications.
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8) Disassembly instructions

Flex-Ring joints containing Field Flex-Rings
may normally be disassembled if required. Field
Flex-Ring disassembly kits, consisting of a shim
holder and high-strength disassembly shims, are
available from AMERICAN. (Use Fast-Grip disas-
sembly kits for the 14"-16" sizes.) In some cases,
due to the time and effort involved for disassem-
bly of these joints, it may be preferable to disas-
semble the pipeline at the nearest standard Flex-
Ring (using a standard flex-ring and spigot weld
bead) or other joint. In this manner, the Field Flex-
Ring-joined pipes and/or fittings can be removed
as a unit.

If joint disassembly is required, a disassem-
bly kit should be used in accordance with the
procedure below to separate a Flex-Ring joint
containing a Field Flex-Ring.

Disassembly Procedure:
A) If the jOII’]t has been subjected to separating
‘ thrust, movement, or
joint deflection, first
push the spigot back
into the rear of the
socket so as to
“unwedge"the
straining segments.
B) Using gloves to
i, - protect hands from
sharp edges, insert the long end of a disassembly
shim fully into the groove in the shim holder. Two
lengths of shims are supplied with the 18"-36"
disassembly kit for customer convenience. The
shorter shims may often be easier to use in some
hard-to-reach locations such as the bottom of a
joint, or when a small gap exists between the lon-
ger shims.

C) Carefully drive a
disassembly shim be-
_ tween the gripping
teeth of the seg-
ments and the spigot
MY with a hammer. Lift-
| ing or offsetting of
the spigot relative to
the socket (to relieve

metal-to-metal contact) may be required to in-
sert some shims. It is sometimes easier to start
a shim under the teeth if the holder is initially
placed near one end of the shim (off center) so
that one corner of the shim is inserted first. The
holder may then be slid along the shim to start
the middle, while the other end of the shim is
placed under the teeth.
D) When properly in place, the end of the shim
should be visible 1/4" to 3/4" outside the socket
for the 14"-16" sizes and 1 1/2" to 2" for the
18"-36" sizes. Remove the holder from the shim
and progressively place other shims around the
joint. It is often easier to drive a shim under the
teeth if the edge of one shim is initially inserted
1/8" to 1/4" under the previously placed shim.
Shims should be in contact with one another to
ensure all teeth are disengaged from the spigot.
Overlapping of some shims may be required
. to dislodge all teeth.
E) After all shims
are inserted, place
a reference mark
on the spigot even
. with the exposed
end of the shims.
. Pull, jack, or
deflect the spigot
out from the socket. After the spigot has been
pulled from the socket approximately 1 1/2"
to 2", check the positioning of each shim. Any
shim found to have been pulled out of the socket
1/2" or more from its original position should
be tapped back into the socket. The procedure
of pulling the spigot out of the socket 1 1/2" to
2" and adjusting the shim positioning may have
to be repeated several times before the joint is
completely disassembled. NOTE: The measured
distance between the reference mark on the
pulled-out spigot and the exposed edge of the
shims (when shims are fully in place inside the
socket) is indicative of the length of spigot re-
moved from the socket. A very tight joint may
have to be separated by cutting the pipe with a
pipe saw or oxyacetylene torch.
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AMERICAN Ductile Iron
Lok-Ring® Joint Pipe
Centrifugally Cast for Water, Sewage, or Other Liquids

The AMERICAN Lok-Ring® Joint is another
restrained joint that utilizes the sealing features
of the time-proven AMERICAN Fastite Joint. It
is an essentially boltless, flexible restrained con-
nection that provides an easily assembled positive
restraint against endwise separation due to thrust
resulting from internal pressure or external forces.
Only a minimal amount of time is required to
complete the Lok-Ring assembly, or disassembly
if necessary.

The patented* AMERICAN Lok-Ring® Joint
is 64" and designed for working pressures up to
250 psi. It can be used with any lesser pressure
class of ductile iron pipe with the maximum op-
erating pressure rating of the joint limited in such
cases to that of the pipe. An alloy steel welded-
on retainer ring and a split lok-ring, assembled
behind the retainer ring, provide the means of
restraint. The split lok-ring is held “snug" against
the pipe O.D. for assembly of the
AMERICAN Fastite portion of the joint. After the
plain end of the pipe is assembled into the Lok-
Ring bell, the lok-ring is released, permitting it to
expand. The lok-ring is thus securely positioned
behind the welded-on retainer ring and in the
socket locking groove on the I.D. of the Lok-Ring
bell. This locks the joint.

The joint can be easily disassembled if the
need arises, using the closure-spreader mecha-
nism provided for this purpose. The lok-ring,
welded retainer ring and all parts of the closure-
spreader mechanism are all constructed of cor-

*U.S. Patents 4,428,604 and 4,524,505.

rosion-resistant, high-strength, low-alloy (HSLA)
steel. This is the same type steel specified for bolt-
ing material per ANSI/AWWA C111/A21.11. The
alloy steel of the lok-ring and the welded retainer
ring is also the same material that has been used
successfully in several AMERICAN restrained joint
constructions for approximately 40 years. The
weld is aluminum bronze (also as was used in the
Lok-Fast Joint), and both the weld and ring are
cathodic to, and thus protected by, the greater
area of the ductile iron pipe. Welding is per-
formed using welders qualified to produce high-
quality, dependable welds.

Standard Fastite gaskets and lubricant are
used with the AMERICAN Lok-Ring® Joint. (See
Section 2 for gasket compounds.) AMERICAN
recommends underwater lubricant where the
joint is to be assembled in very wet conditions or
under water.

The AMERICAN Lok-Ring® Joint is de-
signed to permit deflection in order to facilitate
installation and accommodate settlement. It may
be safely deflected after assembly to the limits
shown in Table No. 9-8. These deflection values
have proven adequate for thousands of Lok-Ring
joints furnished over the past several years and
exceed the deflection capabilities of many types
of restrained joints that have performed success-
fully for many years in buried service. It is noted
that rotation of the lok-ring under great loads
helps to distribute the forces substantially around
and between the bell and spigot members.
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AMERICAN Ductile Iron
Lok-Ring® Joint Pipe
Centrifugally Cast for Water, Sewage, or Other Liquids

AMERICAN Lok-Ring® Pipe is ductile iron,
grade 60-42-10, manufactured and tested in
accordance with AWWA C151. It is normally
furnished standard asphaltic coated outside and
cement lined in accordance with AWWA C104.
When specified, other special coatings or linings
can be furnished as described in Section 11.

A full complement of AMERICAN Lok-

Ring ductile iron fittings is available. These fit-
tings are available in both bell-bell and bell-plain
end configurations for installation versatility and
economy. Lok-Ring fittings meet applicable re-
quirements of ANSI/AWWA C153/A21.53 and
are pressure rated for at least 250 psi in most con-
figurations. Check AMERICAN if higher pressure
is required. See Section 4.

Standard Dimensions

31/2"

PN
Table No. 9-6
Working Nominal A p|ai,?End F
Size Pressure* Laying Outside Socket |t Retaining Bell Retainer | Lok-Ring
in. psi Lengtht Diameter Depth Ring 0.D.tt Ring
ft. in. in. in.
64 250 20 65.67 10.57 6.38 70.45 | %" x 14" | ¥xAM)

*Working pressure is the maximum pressure rating of the joint and is based on its capability to resist thrust due to
internal pressure. If higher working pressure is required, check AMERICAN.
FLaying length is nominal 20 feet. Where exact lengths are required, contact AMERICAN. (See minimum laying

lengths in Table No. 9-7.)

TtDimensions subject to change at our option. Check AMERICAN if smaller or exact dimensions are required.
Note that the struts may protrude slightly above the bell in one spot; contact AMERICAN if this may be critical to the

application.
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AMERICAN Ductile Iron Lok-Ring® Joint Pipe

Minimum Laying Lengths

Table No. 9-7
Size Lok:&Ring LOk—Rng End
" Lok-Ring End Lok-Ring End
64 @ 30

Allowable Joint Deflection

Table No. 9-8
Maximum Recommended Deflection
Nominal
Size Laying X Offset*
in. Length per Length Deflection
ft. in. Angle
64 20 2 /2°

*Offset distances are based on 20’ lengths of pipe.
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AMERICAN Ductile Iron Lok-Ring® Joint Pipe

Thoroughly clean the sock-
et locking groove as well as the
Fastite gasket recess and pipe
plain end, being sure to remove
any mud, gravel, or any other
foreign matter. Insert standard
Fastite gasket and lubricate the
joint components in accordance
with standard Fastite assembly
instructions and, with pipe in
essentially straight alignment,
assemble the plain end into the
Lok-Ring bell. (Photos 1 & 2.)
Assembly tools shown in Photo
2 are available from AMERICAN
on a rental basis for installers not
electing assembly with a backhoe
or other like equipment.

Once the spigot is com-
pletely inserted as evidenced by
the spigot stripe disappearing
into the bell (the orientation of
the spigot stripe in relationship
to the bell face is an indication
of pipe alignment), loosen the
outside stud closure nuts fully to
the end of the stud to allow the
lok-ring to spring outward and
into the socket locking groove.*
In lieu of the outside stud clo-
sure nut provided for this pur-
pose, some installers prefer to
install a “quick release” locking
clamp or grip device beforehand
(e.g., "outside the trench”) and
back the outside closure nut out
of the way for very rapid as-
sembly. (Photo 3.) The correct
seating®* of the lok-ring in the
socket locking groove should
be accompanied by an obvious
spreading of the lok-ring struts. If

Assembly Instructions

inspection around the joint re-
veals that the lok-ring is not
completely seated in the annu-
lar socket locking groove at any
location, the lok-ring may be
completely seated by tapping
the loose lok-ring into the socket
locking groove with a flat caulk-
ing tool and/or by moving the
entering pipe slightly. When a vi-
sual inspection to determine the
lok-ring position is not practical,
such as in an underwater instal-
lation, a feeler gauge can be
used to ensure that the lok-
ring is correctly seated in
the socket locking groove all
around the joint. (Photo 4.)

Once the lok-ring is cor-
rectly seated in the socket lock-
ing groove, turn the inside stud
spreader nuts out firmly against
the struts (Photo 5.) as shown
to ensure firm contact of the lok-
ring in the socket locking groove.
During the lok-ring spread-
ing operation, the outside
stud closure nuts should
be positioned so as not to
restrict the outward move-
ment of the drilled struts on
the stud. (The outside stud clo-
sure nuts perform no function in
the finished joint; however, these
closure nuts can be used to effect
simple disassembly of the joint, if
required, by reversing the assem-
bly procedure outlined above.)
Once the inside spreader nuts are
properly positioned, the lok-ring
is positively secured in the socket
locking groove.

)

*Note: The lok-ring is normally shipped in position on the pipe plain end behind the welded-on retainer ring. See

page 9-25 if field assembly of lok-ring is required.

**Note: It is imperative that the installer verify that the lok-ring is seated outward in the socket locking
groove completely around each joint. Lok-rings are painted yellow to visually aid in this verification.
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“Backward"” installation. AMERICAN does
not recommend “backward laying” (bells as-
sembled over spigots, rather than spigots inserted
into bells as pictured in this literature) of large-
diameter ductile iron pipe in buried installations.
AMERICAN can furnish bell and plain end fittings
to minimize the need for backward pipe laying.

FIELD ASSEMBLY OF LOK-RING

Should it be necessary to place the lok-ring on
the pipe spigot in the field, unscrew and remove one
outside stud closure nut to permit the lok-ring to be
spread and positioned on the plain end of the pipe
behind the welded-on retainer ring.

Other devices such as sleeves and couplings may
also be employed for this reason. However, if this
condition cannot be avoided, we strongly rec-
ommend that installers contact AMERICAN for
instructions on how to reduce the potential for
problems that could occur when assembling pipe
in this manner.

To complete field placing of the lok-ring on the
pipe, reassemble the outside stud closure nut and
tighten both outside stud closure nuts to pull lok-
ring substantially flush against the pipe barrel and
immediately behind the welded-on retainer ring.

Outside stud

Lok-ring assembly tightened
against plain end O.D. with
closure nuts

closure nut \

Strut —>»

X

Welded-on
retainer ring

NN

Lok-Ring in Position
for Joint Assembly

Outside stud
closure nut

Strut—> ////// /

=

Lok-ring in assembled position

Socket locking groove

Fastite

Assembled Lok-Ring Joint

NOTE: The AMERICAN Lok-Ring Joint al-
lows for joint take-up after installation. In most
underground installations, including most restrained
bend locations, this feature is advantageous in that
increased thrust-resisting soil forces are generated.
Also, expansion and contraction due to temperature
variations may be accommodated without excessive
stress in the pipe members.

In any application where axial or lateral
movement may be undesirable, such as cer-
tain bridge crossings, certain other exposed
or unburied piping applications, or certain
connections of restrained pipe sections to
rigid piping, special design or installation
provisions, including effective joint exten-
sion, may be necessary to control any unac-
ceptable pipeline movement.

Depending on job conditions and restrained
pipe length, cumulative joint take-up can be sub-
stantial, particularly in exposed or unburied piping
applications. In this regard, joints may be extended
after assembly to minimize further joint take-up in
test or service.

The amount of joint take-up or line movement
in buried restrained pipelines is substantially limited
by the surrounding soil. Therefore, system security
and safety is maximized by filling and testing re-
strained sections of pipelines after backfilling as
recommended by ANSI/AWWA C600, Installation
of Ductile Iron Water Mains and Their Appurte-
nances and AWWA M41.
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The AMERICAN Earthquake Joint System

The AMERICAN Earthquake Joint System
combines the rugged, tough, and time-proven
deflection performance of AMERICAN's Flex-
Ring restrained joint pipe with the capacity to
expand and contract.

The system is built around a ductile iron
Earthquake System casting that features in its
design an extended socket depth allowing the
specially placed Flex-Ring weld ring an expan-
sive range of motion.

The ductile iron Earthquake System cast-
ing and Flex-Ring connecting piece arrive at
the jobsite pre-assembled by our professional
staff at our manufacturing plant. The extended
socket receives a special Flex-Ring spigot end
with a specially located restraining ring. The
pre-assembled Earthquake System spigot has
a double stripe, one showing full insertion and
the other mid-point insertion. The illustration
above shows the joint installed in the fully ex-
tended position, such that both assembly stripes
are fully visible.

Pre-assembly means the on-site contractor
needs to assemble only the familiar and con-
ventional Flex-Ring joint. In this application, the
Flex-Ring spigot on the ductile iron Earthquake
System casting is red in color and machined

® AMERICANse IR

® AMERICAN

instead of welded. Conventionally, it's a Flex-
Ring joint and is assembled in the field in the
same manner.

The AMERICAN Earthquake System joint
may be assembled in the fully contracted posi-
tion, allowing for maximum expansion; it may
be assembled in the mid-point position, allow-
ing for both joint expansion and contraction; or
it may be assembled in the fully extended posi-
tion, allowing for maximum joint contraction.

The more common is the mid-point
position, which allows for both expansion and
contraction during a seismic event.

After assembly, the AMERICAN Earth-
quake Joint System can expand and contract
longitudinally and deflect at both joints. With
deflection from the conventional Flex-Ring joint
and additional deflection from the extended
socket Flex-Ring joint, the assembly provides
8 degrees deflection for 6", 8" and 12"; 7
degrees for 16"; and 6 degrees for 20" and
24"; 5 degrees for 30"; as well as 2.4 inches of
either expansion or contraction. If assembled in
the fully contracted or fully extended position,
4.8 inches of one-way longitudinal differential
is available.

Standard Dimensions

OAL

Be"’ WD\ 7 O
1

)

® : “ iy
Table No. 9-9
Size Working Earthquake Earthquake Socket Depth (S) | Thickness (T) Bell OD Spigot OD
(in.) Pressure' (psi) Casting OAL (in.) Casting LL (in.) (in.) (in.) (in.) (in.)
6 350 25.63 10.53 15.10 0.43 9.54 6.9
8 350 25.93 10.71 156.22 0.45 11.78 9.05
12 350 27.60 11.38 16.22 0.49 16.34 13.2
16 350 31.75 14.31 17.44 0.70 20.54 17.40
20 350 32.20 156.02 17.18 0.80 25.20 21.60
24 350 33.70 16.44 17.26 0.89 29.46 25.80
30 250 34.25 16.70 17.55 0.95 36.00 32.00

"Working pressure is the maximum pressure rating of the joint and is based on its capability to resist thrust due to internal pressure. If higher
working pressure is required, contact AMERICAN.
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Standard Dimensions (Continued)

Nominal full laying lengths for AMERICAN Earthquake Joint System assembled with AMERICAN Flex-Ring Joint Pipe*

Table No. 9-10
Size Casting Fully Casting at Midpoint Casting Fully Casting Weight
(in.) Homed of Insertion Extended (Ibs.)
6 20’-9.57” 21’-0.32” 21’-2.74” 104
8 20’-9.75” 21’-0.54” 21’-2.95” 140
12 20’-9.34” 21’-0.21” 21’-2.65” 263
16 20°-11.79” 21’-2.80” 21’-5.63” 419
20 21’-0.02” 21’-2.76” 21’-5.07” 610
24 21’-1.44” 21’-4.18” 21’-6.56” 779
30 21’-1.31” 21’-4.03” 21’-6.76” 1,088

* Subject to trim pipe allowances per AWWA C151. Where exact lengths are required, contact AMERICAN.

Table No. 9-11

Size Working Earthquake Allowable Deflection Offset Per Nominal Radius of *

(in.) Pressure’ (psi) Casting OAL (in.) (degrees) Assembly LL (in.) Curvature (ft.)
6 350 25.63 8 35.12 150
8 350 25.93 8 35.15 150

12 350 27.60 8 35.10 150

16 350 31.75 7 31.05 174

20 350 32.20 6 26.63 203

24 350 33.70 6 26.78 204

30 250 34.25 5 22.31 245

* Based on midpoint position.

R = Radius of Curve (ft.)

Y = Deflection Angle (degrees)
Nominal Laying Length

Radius of C =
adlus ofburve 2 x Tangent (Y + 2)
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Suggested Specification

As required on the project plans and in these specifications, in high-risk areas subject to sudden and
permanent ground deformations, a ductile iron system shall be provided that delivers joint deflection and
longitudinal expansion and contraction. This system shall be the AMERICAN Earthquake Joint System or a system
equal to or exceeding each of these performance criteria:

Table No. 9-12
Size Pipe Joint Casting Joint Combined Assembly | Longitudinal Extension | Ultimate Dead End | ISO 16134
(in.) Deflection Deflection Deflection from Mid-Point Thrust Resistance Rating
6 5 degrees 3 degrees 8 degrees +1.00% (2.40 inches) 102,900 Ibs A,M1,51
8 5 degrees 3 degrees 8 degrees +1.00% (2.40 inches) 137,200 Ibs AM1,81
12 5 degrees 3 degrees 8 degrees +1.00% (2.40 inches) 205,800 Ibs A,M1,81
16 3.75 degrees | 3.25 degrees 7 degrees +1.00% (2.40 inches) 274,400 Ibs AM2,51
20 3.5 degrees | 2.5 degrees 6 degrees +1.00% (2.40 inches) 343,000 Ibs AM2,81
24 3 degrees 3 degrees 6 degrees +1.00% (2.40 inches) 411,600 Ibs A,M2,51
30 2.5 degrees 2.5 degrees 5 degrees +1.00% (2.40 inches) 514,500 Ibs A,M2,51

The ductile iron earthquake resistant pipe shall meet all applicable requirements of AWWA C150 (design),
AWWA C151 (manufacture), AWWA C104 (lining), C111 (joints), AWWA C153 (fittings), AWWA C105
(polyethylene encasement), and AWWA C600 (installation). The ductile iron pipe shall be sized in inches.

The piping shall meet defined classifications detailed below as shown in ISO 16134 Earthquake Resistant
Ductile Iron Pipe and Subsidence-Resistant Design. The seismic design shall be verified by an independent
seismic lab such as Cornell University or an owner-approved alternative.

1. All ductile iron pipe and fittings joints shall meet or exceed 3dKN pull out strength or category A.

2. Designated Earthquake System piping shall meet or exceed a minimum deflection of 8 degrees
for category M1 for sizes 6" - 12", between 4 degrees to 8 degrees for category M2 for 16", and
between 3.5 degrees to 7 degrees for category M2 for sizes 20" and above, whether in the mid-point,
fully inserted, or fully extended positions.

3. Designated ductile iron Earthquake System piping will have a minimum strain relief of plus or
minus 1% or category S1.

As a designation, the minimum requirements would be A, M1, S1 per ISO 16134 for sizes 6" - 12" and
A, M2, S1 for sizes 16" and above, unless otherwise shown on plans and specifications.

The network of ductile iron pipe connected to the Earthquake Joint System shall have the exterior of the pipe
coated with a layer of arc-sprayed zinc. The mass of the zinc applied shall be a minimum of 200 g/m2 of pipe
surface area, and the coating system shall conform in every respect to ISO 8179-1, “Ductile Iron Pipes - External
Zinc-Based Coating - Part 1: Metallic Zinc with Finishing Layer," third edition 2017. The zinc shall have a top
coat of approved materials. (Component pieces and field touch up may require the use of a zinc-rich coating
85% zinc per 1SO-8179-part 2).

The Earthquake System piping will be installed in the fully open, fully closed, or mid-point position per design
criteria. To facilitate determining field joint alignment, the expansion spigot in the assembly shall have a
minimum of two assembly stripes — one indicating fully contracted and one indicating the mid-point of
extension. Full extension can be achieved by pulling the completed joint out until the joint stops movement.

In addition, the connected network of ductile iron pipe shall be encased in 8 mil V-Bio polyethylene encasement
meeting the requirements of AWWA C105 concerning both materials and installation.

The pipeline will be installed with a locator tape that identifies the buried line as an earthquake resistant pipeline.
The tape will be a minimum 2 inches in width and red in color labeled “Earthquake Resistant Pipeline Below."
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The AMERICAN Earthquake Joint System

Assembly Instructions - 6-inch, 8-inch and 12-inch

General Note: The assembly of the AMERICAN
Earthquake Joint System relies on the efficient
and proven assembly features of the
AMERICAN Flex-Ring joint. This system can be
field assembled with various pushing or pulling
devices and rigging to provide the nominal
Fastite gasket assembly force of 100-300 Ibs.
times the outside diameter in inches.

The enhanced strain and deflection
capabilities of the Earthquake system should be
maximized by careful field positioning of a central
ductile iron Earthquake casting bell joint. The
design of this joint features an extended socket
depth, allowing the extended Flex-Ring weld ring
on the Earthquake spigot end an expansive range
of motion.

1. Ensure the
required material to
assemble and extend
the joint is available.
This includes the
Flex-Ring locking
ring, Fastite gasket,
AMERICAN Fastite
lubricant, one lever
hoist, two choker
cables, one hydraulic
ram and one split
restraining gland.
Prior to joint
insertion, remove
the full-length strap
(Figure 1) as well as
the packing material
holding the split Flex-

Figure 1

Ring onto the casting
spigot (Figure 2), un-
less Flex-Rings have been shipped separately.

2. Thoroughly clean the pipe socket locking
groove, the Fastite gasket recess and casting plain
end in accordance with standard 4- to 12-inch
Flex-Ring and Fastite joint assembly instructions.

3. In accordance with standard Fastite joint
assembly instructions, insert the Fastite gasket
ensuring gasket is flush without protrusions.
Lubricate the inside surface of the gasket and the
red plain end of the casting up to the ring
abutment, paying close attention to the beveled
nose end of the casting. Ensure the lubricated
portion of the casting does not come in contact
with the ground to ensure dirt and debris do not
contaminate the surface during assembly.

Figure 2

4. With the pipe in essentially straight
alignment, assemble the casting spigot end into the
Flex-Ring pipe socket until the spigot stripe
disappears into the bell. The orientation of the
spigot stripe relative to the bell face is an indication
of pipe alignment. For the most control and least
disturbance of the intended position of the
opposite Earthquake Joint and any previously
installed joint, assembly of the joint with a lever
hoist and two choker slings is recommended.

a

e

Figure 3

Assemble by installing one choker anchored
around/behind the previously installed pipe bell
and one anchored around the long bell cylinder of
the Earthquake casting with the lever hoist
between. Use the lever hoist to apply assembly
force needed to position the joint fully homed
(Figure 3).

5. Tap the split flex-ring into the bell's
Flex-Ring socket beginning with one end of the
split flex-ring and
progressing around
the joint
(Figure 4). This
operation is made
easier by holding one
end of the split
flex-ring inside the
bell as the remainder
of the ring is tapped
into the socket. Cor-
rect seating is generally indicated by a snapping
noise as the split flex-ring springs into position.
Visually confirm the ring is fully in position (the split
flex-ring is painted yellow to aid in this inspection).
(Note: When a visual inspection to determine the

Figure 4
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split flex-ring position is not practical, such as with
underwater installations, a feeler gauge may be
used to verify the correct positioning of the
Flex-Ring in the socket locking groove. It may be
necessary to move the entering pipe slightly to
improve alignment if the ring does not readily
spring into the socket locking groove.)

6. When the fully contracted position is not
desired, extension can be performed with the use
of a split restraining gland and one hydraulic ram
to extend the Earthquake casting to the desired
position. Install the split restraining gland on the
Earthquake spigot with the leading edge facing
away from the bell face. Distance should be
sufficient to place a hydraulic ram (Figure 5).
Once assembled in straight alignment per
manufacturer'instructions, place the hydraulic ram
between the split restrained gland and Earthquake

Figure 5

casting bell face (Figure 6). Ensure consistent force
is applied by the hydraulic ram until the desired
placement is reached as indicated by assembly
stripes.

7. Once the desired Earthquake stripe
location has been reached, remove the hydraulic
ram and split restraining gland. After removal of
restraining gland ensure the pipe coating has not
been damaged during extension. If coating dam-
age has occurred during extension, repair coating
per the AMERICAN coating repair procedure.
The completed joint pictured in Figure 7 is in the
intermediate position* as previously described,
with the first assembly stripe of the opposite
Earthquake joint fully inserted and flush with the
bell face and the second stripe is fully exposed.

*Note: The expansion/contraction position can

be varied as desired by the positioning of the two
assembly stripes of the bell joint of the Earthquake
casting. When a position other than midpoint is
desired, the stripe position can be adjusted by
moving/telescoping the spigot of the Earthquake
joint in or out the amount desired.

Figure 6

Figure 7
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The AMERICAN Earthquake Joint System

Assembly Instructions - 16-inch, 20-inch, 24-inch and 30-inch

General Note: The assembly of the AMERICAN
Earthquake Joint System relies on the efficient
and proven assembly features of the
AMERICAN Flex-Ring joint. This system can be
field assembled with various pushing or pulling
devices and rigging to provide the nominal
Flex-Ring joint assembly force of 200-500 Ibs.
times the outside diameter in inches.

The enhanced strain and deflection
capabilities of the Earthquake system should be
maximized by careful field positioning of the
iron Earthquake casting bell joint. The
design of this joint features an extended socket
depth, allowing the Flex-Ring weld ring on the
Earthquake spigot end an expansive range of
motion.

1. Ensure the
required material
to assemble and
extend the joint
is available. This
includes (the
rubber backed
Flex-Ring,

Fastite gasket, .
AMERICAN Fastite Figure 1
Lubricant, two
lever hoists, four
choker cables, two
hydraulic rams and
one split
restraining gland).
Remove the full-
length strap.
(Figure 1).

2. Thorough-
ly clean the pipe
socket locking groove, the Fastite gasket recess
area, and the casting plain end in accordance
with standard 14-inch through 54-inch Flex-
Ring and Fastite joint assembly instructions.

3. In accordance with 14- to 54-inch
Flex-Ring joint assembly instructions, place the
rubber-backed Flex-Ring in the socket
restraining groove in gasket-like fashion. Ensure
the yellow restraining segments are oriented
toward the entering spigot and evenly spaced.

4. In accordance with standard Fastite joint
assembly instructions, insert the Fastite gasket
ensuring gasket is flush without
protrusions. Lubricate the inside surface of the
Fastite gasket (Figure 2) and the spigot end of

Figure 2

the casting up to the ring abutment, paying
close attention to the beveled nose end of the
casting. There is no need to lubricate the
Flex-Ring rubber-backing ring or segments.
Ensure the lubricated portion of the casting
does not come in contact with the ground to
ensure dirt and debris do not contaminate the
surface during assembly.

5. With the pipe in essentially straight
alignment, assemble the casting plain end into
the Flex-Ring pipe socket until the spigot stripe
disappears into the bell. The orientation of the
ring abutment and spigot stripe relative to the
bell face is an indication of pipe alignment.
Correct assembly is generally indicated by an
audible snap of the Flex-Ring segments into

Figure 3

the correct position; however, if any segment
should not come down firmly on the casting,
deflect the entering assembly slightly in that
direction, allowing the segment to seat itself
correctly. Verify the correct positioning of the
yellow Flex-Ring segments by visual inspection
or feeler gauge if conditions are limiting.

The ring abutment is in the proper assembled
position when it is fully beyond the yellow
Flex-Ring segments and all segments are fully
against the casting. For the most control and
least disturbance of the intended position of
the opposite Earthquake joint and any
previously installed Earthquake castings,
assembly of this joint using two lever hoists and
four reasonably short choker slings is
recommended. Assembly using two choker
slings anchored around/behind the previously
installed pipe bell and two anchored around
the long bell cylinder of the Earthquake casting
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with the two lever hoists between is best for
applying the assembly force needed (Figure 3).
Ensure even distribution of assembly force by
tightening both lever hoists at the same rate.

6. When the fully contracted position is
not desired, it is necessary to use a split
restraining gland and two hydraulic rams to
extend the Earthquake casting to the desired
position. Install the split restraining gland on the
Earthquake spigot with the leading edge facing

Figure 4

Figure 5

away from the bell face at a distance sufficient
to place hydraulic rams (Figure 4). Once
assembled in straight alignment per
manufacturer's instructions, place the hydraulic
rams between the split restraining gland and

Earthquake casting bell face. Ensure even and
consistent force is applied by the hydraulic
rams until the desired placement is reached as
indicated by assembly stripes (Figure 5).

7. Once the desired EQ position has been
reached, remove the hydraulic rams and split
restraining gland. After removal of the restrain-
ing gland ensure the pipe coating has not been
damaged during extension. If coating damage
has occurred during extension, repair coating
per the AMERICAN coating repair
procedure. The completed joint pictured in
Figure 6 is in the intermediate midpoint
position* as previously described, with the first
assembly stripe of the opposite Earthquake joint
fully inserted and flush with the bell face, and
the second stripe is fully exposed.

Figure 6

*Note: The expansion/contraction position can

be varied as desired by the positioning of the two
assembly stripes of the bell joint of the Earthquake
casting. When a position other than midpoint is
desired, the stripe position can be adjusted by
moving/telescoping the spigot of the Earthquake
joint in or out the amount desired.
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AMERICAN Ductile Iron

MJ Coupled Joint Pipe

The MJ Coupled Joint offers a method of pro-
viding joint restraint with a standard Mechanical
Joint socket of a pipe, fitting, valve, or other prod-
uct. Itis available in sizes 4"-12" with a pressure rat-
ing of 350 psi and deflection capability up to 2 12°,
and in 14"-54" with a pressure rating of 250 psi
intended for installation in essentially straight align-
ment. Check AMERICAN if larger sizes or greater
deflections are desired. The MJ Coupled Joint is
commonly used as a method of joint restraint for
Mechanical Joint all bell fittings and valves.

The joint material consists of a standard MJ
gasket and a standard ductile iron joint gland. The
restraint gland* is ductile iron and is assembled on

the pipe behind a welded-on 12" square alloy steel
retaining ring. Coupling nuts, studs, teehead bolts
and nuts, and retaining ring are all alloy steel. Tee-
head bolts are special-length bolts.

* The restraint gland for 30"-54" sizes is a substantially
rectangular cross-section ductile iron gland.

Note: It is sometimes possible to provide for field—
cutting and positive, even “drop-in” field-adaptable restraint
in restrained piping areas by using modified MJ Coupled joints
where the weld ring and restraint gland are intentionally moved
farther away from the joint, and the standard short studs of the
joint are replaced by longer threaded rods in the field. Threaded
rods, of course, can also be cut to suit in the field. Similar effect
can also be accomplished utilizing standard fabricated, stuffing—
box couplings and similarly modified “Coupling Gland Ends”
(see pg 9-42). Contact AMERICAN for additional information on
this.

Assembly Instructions

1. Assemble the Mechanical Joint accord-
ing to standard MJ joint procedures with the pipe
and/or fitting in essentially straight alignment. Note
that the bolts for this joint are not standard length;
special-length bolts are furnished for this joint by
AMERICAN. Where tapped holes are encountered
in fittings or in valves, use studs of the same special
length as specified for the THHN Bolts.

2. Thread the coupling nuts onto the tee-head
bolts and hand tighten against the hex nuts.* Install
short, threaded end of studs into the coupling nuts.

3. Slide the gland into position and install outer
hex nuts. (Note: If deflection is desired, it should
be taken at this point prior to tightening the outer
hex nuts.) Tighten to 20 ft-Ib in order to draw gland
substantially against welded-on ring on pipe. Joint is
now complete.

**In 20" and 24" sizes only, the coupling nut is to be positioned
not against the hex nut, but rather so that there is a minimum
of 3/4” thread engagement with both the tee-head as well as
stud threads.
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AMERICAN Ductile Iron

MJ Coupled Joint

Dimensions

)

K>
Table No. 9-13 4"-24"
c MJCJE &
A B Plain K2 Bolts Tee- MJCJE
Size Qutside Socket End to Gland or Head Stud Minimum
in. Diameter Depth Gland 0.D. Studs Bolt in. Laying
in. in. in in. No. in. Length
) (ft.)
4 4.80 2.50 6.34 9.12 4 8ax 4 /4 x 32 2'-3”
6 6.90 2.50 6.50 11.12 6 Sax 4 3/4x 3'/2 2'-3”
8 9.05 2.50 6.64 13.37 6 3ax 4z | 3/ax 32 2'-3”
10 11.10 2.50 6.71 15.69 8 3ax 4z | 3ax 3> 2'-3”
12 13.20 2.50 6.77 17.94 8 8ax 42 | S/ax 32 2'-3
14 156.30 3.50 8.88 20.31 10 3/4x5 3/4x5 2'-9”
16 17.40 3.50 8.88 22.56 12 3/4x5 3/4x5 2'-9”
18 19.50 3.50 8.88 24.83 12 3/4x 5 34 x5 3-0"
20 21.60 3.50 8.88 27.08 14 5/4x 6 5/4x 5 3'-0"
24 25.80 3.50 8.88 31.58 16 /4 X 6 3/ x5 3-0"
N
<~ B —
Ky \
Table No. 9-14 30"-48"
c MJCJE &
A B Plain K2 Bolts Tee- MJCJE
Size Outside Socket End to Gland or Head Stud Minimum
in. Diameter Depth Gland O.D. Studs Bolt in. Laying
in. in. in in. No. in. Length
) (ft.)
30 32.00 4.00 10.88 39.12 20 1x7 1x6 3'-6"
36 38.30 4.00 10.88 46.00 24 1x7 1x6 3-6"
42 44.50 4.00 11.63 53.12 28 14x7 1/ax7 4-0”
48 50.80 4.00 11.63 60.00 32 1ax7 1/ax7 4-0”
54 57.56 4.00 17.50 66.88 36 1/4x7 1/, x 14 5-6"
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Thrust Collars

One method of restraining a pipeline is to
provide a welded-on thrust collar or other de-
pendable anchorage means on one or both sides
of the point requiring restraint and to use con-
crete poured around the collar for support against
undisturbed soil surrounding the pipe.

At a bend, the fitting and pipe ends would
have to be of a restrained type, adequate to with-
stand total thrust involved. The required number
of thrust collars would be dependent on the mag-

g\ Restrained Bend

»(, 3 é\))\ P R D]

2

nitude of the thrust force to be restrained and the
allowable load per collar.

Thrust collars are also used in lieu of water
stops on fabricated wall pipe for installation in
load-bearing walls to resist thrust caused by inter-
nal pressure.

The allowable load per standard collar for
the various sizes of pipe is tabulated below.

Contact AMERICAN when greater loads are
involved.
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Thrust Collars

Concrete Thrust
Blocks

Push-on Joints

Table No. 9-16 Thrust Collar Blocking Arrangement

Pipe Collar Collar Weight AIIEC\;\;adee
Size o.D.* Thickness* of Collar* Per Collar**
in. in. in. lbs lbs
4 6.80 .25 1 4,500
6 8.90 .25 2 9,300
8 11.05 .25 2 16,000
10 13.10 .25 3 24,000
12 15.20 .25 3 34,000
14 17.30 .25 5 46,000
16 19.40 .25 6 59,000
18 22.50 .38 15 75,000
20 24.60 .38 11 92,000
24 28.80 .38 13 130,000
30 36.00 .50 29 200,000
36 42.30 .50 35 290,000
42 50.75 .75 98 390,000
48 57.05 .75 111 510,000
54 66.06 1.00 231 650,000
60 70.11 1.00 246 745,000
64 74.17 1.00 261 847,000

*Dimensions and weights of thrust collars furnished by AMERICAN but
manufactured by others may vary from those shown in Table 9-16.

**These values are based on dead-end thrust due to 250 psi internal
pressure. For higher allowable loads or pressures, check AMERICAN.

Thrust collars may be specified on ductile iron pipe with minimum

pressure classes.

Thrust collars will be fabricated from steel.
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AMERICAN Restrained Ductile Iron Pipe Joints

Field Welding Instructions

In most instances, careful planning
and/or measuring ahead to position re-
quired field cuts in unrestrained sections of
a pipeline can eliminate the need for any
field-fabricated restrained joints. Also, it is
generally and technically preferable in most
4"-36" restrained joint areas to restrain
field-cut joints where possible with Fast-Grip
gaskets or Field Flex-Rings which do not re-
quire field welding. In some cases, however,
unforeseen circumstances may make it im-
possible to plan ahead, and at such times
AMERICAN offers the following procedure
whereby ductile iron or alloy steel rings can
be field welded onto the barrels of ductile
iron pipe to be used in restrained joint ap-
plications. All operations required for
field welding should never begin un-
til the area where the welding will be
performed has been appropriately
checked for any potentially hazard-

ous conditions per standard industry
practice and/or as required by local,
state, OSHA or any other federal re-
quirements.

When these procedures are followed
by welders skilled in the art, strong, depend-
able restrained joints should be produced.
In presenting this procedure, AMERICAN
Cast Iron Pipe Company assumes no re-
sponsibility for the performance of field-
welded pipe joints or pipe systems.
WELDING EQUIPMENT AND MATERIALS

Welds should be applied using a D.C.
arc welder and appropriate welding elec-
trodes or wire. Welding should be accom-
plished using reverse polarity and amperage
ranges recommended by the electrode or
wire manufacturer, with appropriate opera-
tor adjustment for the actual welding condi-
tions on ductile iron pipe.

Suitable Pipe Diameters for Field Cuts
and Restrained Joint Field Fabrication

Table No. 9-17
Nominal . ) ) . ) )

Pipe Min. Pipe Max. Pipe ~Min. Pipe Max. Pipe
Size Dia. Dia. Circumference Circumference
in. in. in. in. in.

4 4.74 4.86 142/3, 15 %3

6 6.84 6.96 21, 217/g

8 8.99 9.1 28/, 28 %
10 11.04 1117 34" /46 35 %/
12 13.14 13.26 41 %3 412 /3
14 156.22 15.35 47"/ 16 48 /32
16 17.32 17.45 548/, 54"3/46
18 19.42 19.55 61 61'%/5
20 21.52 21.65 67"%s 68
24 25.72 25.85 80'%/1¢ 817/
30 31.94 32.08 100""/a2 100%%/3,
36 38.24 38.38 120 '/s 120 %16
42 44.44 44.58 139 %/s 140 /16
48 50.74 50.88 159"%/3, 1569%7/3,
54 57.46 57.60 180"/a2 180°% /3
60 61.51 61.65 193 '/, 193""/46
64 65.57 65.71 206 206 /16

Above table based on ANSI/AWWA C151/A21.51 guidelines for push—on joints.
*54” dimensions based on nominal O.D. of 57.56". If existing 57.10” O.D. pipe is being field—fabricated, dimensions must

be adjusted accordingly and proper ring material must be used. Check AMERICAN for details.

Caution should be taken when taking on any field pipe modification or repair operations, etc., that might involve
or include an ignition source, (i.e., grinding, cutting or welding, etc., on pipe fittings or valves). All applicable safety
codes, precautions and procedures should be followed; including making sure the work atmosphere is safe for such

operation.
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AMERICAN Restrained Ductile Iron Pipe Joints

Field Welding Instructions—Continued

The weld electrodes or wire used to
deposit the required amount of fillet weld
should be in conformance with Class des-
ignations AWS A5.15 Class ENiFeT3-Cl, or
AWS A5.6 (ASME SFA 5.6) Class Cu A1-A2.
These electrodes shall be capable of produc-
ing suitable welds without preheating or
postheating of the pipe and ring. A recom-
mended semi-automatic welding wire, with
appropriate weld specifications, is as follows:

Stoody® Castweld Ni 55-0/S/G, 3/32"
diameter, D.C., reverse polarity (electrode
positive), 325-400 amps.

PROCEDURE USING WELDING FIXTURES

AND HAND-HELD ELECTRODES

This procedure is intended to be used
for manual welding. Contact AMERICAN
when semi-automatic welding setups are
desirable.

1. Measure the candidate pipe diame-
ter (or circumference) at the desired location
of the cut to confirm the dimensions. The
allowable pipe diameter and circumference
should fall in the ranges as shown in Table
9-17. Any cut pipe with substantial out-of-
roundness should be temporarily rounded
with a mechanical jack and shaped timbers,
then braced in the rounded shape for this
field welding procedure. The rounding tim-
ber or brace should normally be left in place
inside the pipe until after complete joint as-
sembly in the field, at which time it should
be removed for service.

2. Cut the pipe at the desired location
and bevel the cut end for joint assembly. (See

Section 3.) It is imperative that field cuts for
restrained joint welding be smooth, regular,
and as square as possible with the axis of
the pipe, inasmuch as the cut end is usu-
ally used as a reference plane to position the
welded rings from the end of the pipe.

3. Clean and grind the weld location on
the pipe to bright metal (Photo 1) prior to
positioning the ring. Asphaltic coating in the
weld area should be removed with a torch
or with a solvent wash prior to grinding.
Also, the corresponding edge of the ring to
be welded should be cleaned and ground to
bright metal. Loose locking rings or glands
(if required for the particular joint configu-
ration) should be placed on the pipe barrel
beyond the weld ring location at this point.
(See illustrations on the next page and Pho-
to 2.)

[/ Ill‘
Ny

PIMMMINN DN

Fig. 9-1
Circular Welding Fixture

4. Clamp the joint weld ring securely
on the pipe in the correct location. (See
Table 9-18.) This may be accomplished
using a special welding fixture (Photo 3).
An example of a recommended ring weld-
ing fixture available from AMERICAN is
shown in Figure 9-1. If clamping devices
not furnished by AMERICAN are utilized
for the ring-clamp operation, they should
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AMERICAN Restrained Ductile Iron Pipe Joints

Field Welding Instructions—Continued

be capable of holding the ring securely in
the proper position and straight on the pipe
until all weld is applied.

NOTE: /f clamps are used, care should
be taken to cushion the clamps where they
bear on the inside of the pipe to minimize
damage to the pipe lining. The cement lin-
ings routinely supplied by AMERICAN are
normally not adversely affected by the
welding procedures described in this bro-
chure. If significant cement lining dam-
age occurs due to any cause, it should be
patched in accordance with recommended
procedures as noted in Section 11. Con-
tact AMERICAN for requirements involving
field welding of pipes with special linings.

5. Weld the ring to the pipe with the fi-
nal weld dimensions as shown in Table 9-18.
Appropriate flat or down-hand techniques
for field welding ductile iron should be used.
In manual electrode welding, pipe welding
rotators or rolling the pipe on timbers or rails
is normally necessary to keep the work flat
or “downhand.” For the same reason, field
welding of restrained ends should generally
not be done “in situ” (i.e., in the ditch, as-
sembled), as the pipe cannot easily be rolled
or rotated to keep the position “down-
hand.” The use of short, overlapping weld
passes in manual welding will minimize
heat buildup, cracking, and thermal stresses
as the metal cools. Weld passes should be
thoroughly cleaned (peened) and inspected
before cooling and prior to the addition

of adjoining passes. Also, the ends of the
adjoining passes should not coincide but
should be slightly overlapped before the arc
is broken. The resulting weld fillet should be
of a slightly convex shape and free of sig-
nificant weld defects. Weld cracks, if they
occur, should be ground away and repaired
with a weld overlay.

When a recommended welding fixture
is utilized (Photo 4), start the weld at one
end of the ring and work continuously and
progressively through the other end.

After the entire ring has been field
welded to the pipe, weld the ring ends to
the pipe and weld in the small space remain-
ing between the ring ends to ensure proper
weld height at the ring ends.

6. Wire brush the weld and ring to
remove all slag or weld spatter (Photo 5).
Particular care must be taken to brush or
chip away any weld spatter which may
have accumulated on the pipe spigot which
could interfere with proper gasket sealing
or joint assembly. Any significant weld bead
lumps or irregularities which might interfere
with proper joint assembly or performance
should also be removed.

7. Paint the ring, weld, and clean pipe
metal area (Photo 6) with a smooth uniform
coat of asphaltic paint or mastic which
meets the requirements for ductile iron pipe
outside coating per ANSI/AWWA C151/
A21.51.
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AMERICAN Restrained Ductile Iron Pipe Joints

Field Welding of Restrained Joints

MJ Coupled Joint

Note: Sizes 30"-48" use rectangular crosssection
spigot glands in lieu of ductile MJ gland shown above.

Flex-Ring® Joint
14"-60"

&
£
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Flex-Ring® Joint

4"-12"
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Lok-Ring® Joint
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Note: Contact AMERICAN for applications involving field
welding of 14"-60” Flex-Ring Joint.*
Table No. 9-18 Dimensions
MJ Coupled Joint Flex-Ring Joint Lok-Ring Joint
Size
> Weld Weld Weld Weld Weld Weld
in. A B ; : C D ; h E F h :
ch | s [Vt Wty | avieo | HedRt Wad | | s | Hgen | Weigh
. X A .
4 5.84 .50 .20 4 3.80 .25 19 A - - - -
6 6.00 .50 .20 3 3.80 .25 19 2 - - - -
8 6.14 .50 .20 .6 3.92 .25 19 2 - - - -
10 6.21 .50 .20 7 4.50 .25 19 .3 - - - -
12 6.27 .50 .20 .8 4.50 .25 19 A4 = = - =
14 8.38 .50 .20 9 4.82 .25 - - - - - -
16 8.38 .50 .20 1.0 4.82 .25 - = - - - -
18 8.38 .50 .20 1.1 5.44 .25 - - - - - -
20 8.38 .50 .20 1.2 5.44 .25 - - - - - -
24 8.38 50 .20 1.3 5.63 .37 - - - - - -
30 [10.38 75 .25 2.8 6.13 .50 - = - - - -
36 |10.38 75 .25 3.4 6.13 .50 - - - - - -
42 1113 75 .25 3.9 6.75 .50 - - - - - -
48 | 11.13 75 .25 4.5 7.88 .50 - - - - - -
54 117.50 88 .30 6.9 8.54 .50 - - 6.38 .88 .30 4.5
60 - - - - 9.07 .50 - - 6.38 .88 .30 4.9
64 — — — — — — — — 6.38 .88 .30 5.3

Contact AMERICAN for alternative field welding considerations for 14”-60” Flex-Ring pipes.

Dimensions are in inches.

Note: Dimensions shown are for current AMERICAN products and are subject to change. Check AMERICAN for
field welding applications for connecting to existing piping.

Note: For alternative preferred method of restraining field-cut ends in most 4”-30” Flex-Ring Joint Systems, see

pg. 9-2 “Fast-Grip® Gasket.”

*Note: Field Flex-Rings are normally recommended in lieu of field welding for restraining field-cut ends in 14”-
36” Flex-Ring Joint Systems, see pg. 9-23 “Field Flex-Ring®.”
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Restrained Joint Pipe Assembly Extension Procedure

In some installations of restrained joint
pipe, it is desirable to pull-extend (or take
the "slack” or movement out of) installed
restrained joints. In traditional backhoe or
bulldozer push-on pipe assembly, it is most
common for the installer to push-assemble
the latest installed pipe into the line. In ap-
plications where restrained joints are to be
extended, however, and particularly in some
exposed lines, the pushing operation can
unnecessarily disturb previously extended
joints. In such cases, some very simply de-
signed rigging (using the same heavy equip-
ment) can ensure that only pulling loads are
applied to previously extended joints as
new joints are assembled. One such rigging
method, utilizing a snatch block (with pul-
ley and hook), a wire rope pulling cable, and
a pipe end hook is illustrated in the above
photograph. Of course, a simple wire rope
“choker cable” can be substituted for the
chain around the pipe bell shown in the
above photograph.

Note: Care should be taken in such
operations at connections of restrained
piping to unrestrained piping. One should
securely anchor the first restrained pipe in-

stalled, so as not to unintentionally separate
the last unrestrained (Fastite or MJ, etc.)
joint installed. Also, care should be exercised
to avoid damaging pipe (as by beam load-
ing to branch lines or laterals, etc.) in pulling
operations.

AMERICAN manufactures 4" through
12" Mechanical Joint Ductile Iron pipe in
accordance with AWWA C151 and AWWA
C111 and Mechanical Joint fittings up
through 48" in accordance with AWWA
C153, AWWA C110, and AWWA C111,
as described therein. However, AMERI-
CAN does not warrant the performance
of third-party mechanical retainer glands
or joints using third-party retainer glands,
since the design, manufacturing, and in-
stallation methods are beyond our control.
AMERICAN does manufacture a number
of restrained joints such as Fast-Grip®, Flex-
Ring® Field Flex-Ring® Lok-Ring®, Flex-
Lok®, and other devices, where we warrant
the joint as well as the associated pipe and
fittings of our manufacture.
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AMERICAN Flex-Lok® Ball Joint Pipe
for Water and Other Liquids

AMERICAN ball joint piping complies with requirements of ANSI/AWWA C151/A21.51 and ANSI/AWWA C153, which
are applicable to its manufacture. These and other standards are referenced throughout this Section either by the full ANSI/
AWWA designation or by only the AWWA numbering, such as AWWA C151.

AMERICAN Flex-Lok® Pipe incorpo-
rates a very flexible ball-and-socket type joint
for use in such installations as subaqueous
pipeline construction. The provision for sig-
nificant changes in alignment through sub-
stantial deflection and the rugged features of
AMERICAN Flex-Lok Pipe make it especially

adaptable to the most difficult installations.
This rugged joint configuration has an excel-
lent record of performance and, under some
of the toughest installation conditions, it has
provided long life and trouble-free service.
Economy and dependability have also been
proven under widely varying conditions.

River Crossings

Where deep water and strong currents are
encountered, as in unstable channels and
under flood stage conditions. Where deep
trenches, steep banks and other difficult
approaches require special construction
considerations.

Busy Waterways
Where installation time and maneuver-
ability are critical factors.

Tidal Waters

Where changing currents and water
depths are encountered, and where the
line is subject to movement.

River Intakes

Where it is necessary to have a flexible in-
take, the level of which may be adjusted
with changing water levels.

Swamps and Floodlands

Where water and earth are subject to
seasonal variations, or where the under-
ground line must give with the

Typical Applications for
AMERICAN Flex-Lok®

sub-surface movements caused by tem-
perature change, moisture content or
other factors.

Hillsides

Where steep grades are encountered,
where trenching and backfilling are impos-
sible, or where the line may have unstable
bedding.

Seismic Environments

Where significant ground movements due
to earthquakes are anticipated, particularly
suited for piping outside structures where
differential settlement can occur.

Difficult and Inaccessible Locations
Where trenching is impossible, working
conditions are hazardous, service cannot
be interrupted, or lines are inaccessible for
maintenance or repair. All scenarios requir-
ing a combination of significant joint de-
flection and positive joint restraint.
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AMERICAN Ductile Iron
Flex-Lok® Ball Joint Pipe
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AMERICAN Flex-Lok® Pipe incorporates
a very flexible ball-and-socket type joint
for use in such installations as subaque-
ous pipeline construction. The provision
for significant changes in alignment, with
available joint deflections of 25° for sizes
4"-12" and at least 15° for sizes 14"-54"
in any direction, and the rugged features
of AMERICAN Flex-Lok Pipe make it es-
pecially adaptable to the most difficult in-
stallations. This rugged joint configuration
has an excellent record of performance,
and under some of the toughest installa-
tion conditions, it has provided long life and
trouble-free service. Economy and depend-
ability have been proven in many installa-
tions under widely varying conditions.

AMERICAN Flex-Lok Boltless Ball Joint Pipe
— manufactured in 4"-54"" sizes? — is a
rugged, boltless, flexible joint pipe designed
and manufactured to assure the greatest
economy in installation with maximum
performance and reliability. This ductile
iron pipe meets all applicable requirements
of AWWA C151 and is designed to with-
stand severe installation and service condi-
tions encountered in river crossings, treated
wastewater outfall lines, water supply in-
takes, swamps, floodlands and rugged ter-
rain where significant joint deflection may
be required.

AMERICAN Flex-Lok Boltless Ball Joint Pipe
provides variable deflection up to at least
15°, and the joint may be deflected to met-
al binding position at maximum deflection

without harm to the pipe or joint compo-
nents. This is a result of the unique design
and functionality of the pipe and joint com-
ponents. In sizes 4"-12", the configuration
incorporates the additional flexible restraint
provided by AMERICAN's Flex-Ring joint,
which cumulatively results in greater joint
deflection capabilities, up to 25°.

Spherical Socket

The spherical socket of the AMERICAN
Flex-Lok joint is cast of ductile iron and is
accurately machined to accommodate the
ball of the adjoining pipe. The thick wall
and bell section provides superior strength
to minimize the stresses resulting from in-
stallation and service conditions.

The Flex-Lok joint gasket recess in the
socket is designed and manufactured to
provide easy insertion and positive seating
of the gasket to avoid displacement during
assembly and for constant compression of
the gasket through the entire range of de-
flection of the assembled joint.

Spherical Ball

The ball end of the AMERICAN Flex-Lok
joint is accurately machined to fit into the
adjoining pipe socket and to provide con-
stant compression of the gasket through
the entire range of deflection of the as-
sembled joint.

The inside surface of the ball is shaped so
that the waterway will not be significantly
obstructed at any angle of joint deflection.
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Flex-Lok Gasket

The AMERICAN Flex-Lok joint uses the
basic dual hardness gasket design of the
AMERICAN Fastite joint that has been
proven with millions of joints over ap-
proximately 65 years. Designed to provide
maximum sealability, the Flex-Lok gasket is
manufactured to AMERICAN's rigid specifi-
cation to assure controlled dimensional and
material properties.

The snug fit of the gasket in the socket cav-
ity, the design of the socket buttress and the
hard section of the gasket act to restrain the
gasket from dislodging during assembly.

Locking Systems

Two types of locking systems are used to
prevent longitudinal joint separation of the
AMERICAN Flex-Lok joint, depending on
pipe size. In the 4"-20" sizes, the locking
system employs a substantial external lock-
ing ductile iron gland and sizes 4"-12" also
use the proven positive joint restraint sys-
tem of the Flex-Ring joint. Both the spheri-
cal socket component and spherical ball
component of the Flex-Lok joint in this size
range have a Flex-Ring joint that is preas-
sembled at AMERICAN. For 24" - 54" sizes,
the joint is restrained with a ductile iron re-
tainer ring fitted into a mating groove in-
side the heavy-section bell.

4"-20" Flex-Lok Pipe Joint

The locking gland of the 4"-20" AMERI-
CAN Flex-Lok joint is cast of ductile iron.
The gland has internal lugs that interlock
with external lugs on the bell.

The lugs on the gland are passed between
and beyond the lugs on the bell periphery,
and the gland is then rotated to lock the
joint and prevent separation.

All 4"-20" AMERICAN Flex-Lok Ball Joint
Pipe is prepared for shipment to the job
site with the locking gland strapped to the
ball. These straps must be removed to free
the gland for assembly. The 4"-12" con-
figuration has a preassembled Flex-Ring
joint both directly adjacent to the spherical
socket and spherical ball. The locking gland
is also shipped strapped to the ball.

A steel wedge with a welded-on threaded
stud is provided for each 4"-20" AMERI-
CAN Flex-Lok joint. One wedge is placed
into the space between two lugs and bolted
into position. This wedge provides a posi-
tive lock to prevent gland rotation after as-
sembly.

24"-54" Flex-Lok Pipe Joint

A split retainer ring manufactured of duc-
tile iron is fitted into a mating groove inside
the heavy bell section, providing restraint
against longitudinal joint separation in the
24"-54" sizes. This ring is shipped strapped
to the ball. These straps must be removed
to free the ring for assembly. After the ring
is fitted into the groove inside the bell, a
locking clip, held in place by a stainless steel
spring, is inserted into the space between
the ends of the ring to securely lock it into
the groove.

Joint Lubricant

Special AMERICAN Joint Lubricant for un-
derwater installation is furnished with each
order to provide ample lubrication for as-
sembly and joint flexing. This special lubri-
cant is different from regular Fastite lubri-
cant and is insoluble, non-toxic, will impart
no taste or odor to the conveyed liquid and
will not have a deleterious effect on the
rubber gasket.

AMERICAN Flex-Lok Ball Joint Pipe is cen-
trifugally cast in laying lengths shown un-
der Standard Dimensions with the same
standard outside diameters as AMERICAN
Fastite or Mechanical Joint Pipe, thus sim-
plifying tie-in connections by allowing the
use of standard fittings.

AMERICAN Flex-Lok Ball Joint Pipe may
be furnished with any of the coatings and
linings described in Section 11. Unless oth-
erwise specified, the pipe is normally fur-
nished with an asphaltic coating on the ex-
terior and with the interior cement lined per
AWWA C104.

1.) Contact AMERICAN for 64” requirements.

2.) The spherical ball and socket ends of 54” Flex-Lok pipes are
fastened to the barrels of the pipe with a Fastite gasket and locking
ring arrangement instead of threads.
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AMERICAN Ductile Iron Flex-Lok Boltless Ball Joint Pipe
For Water, Sewage and Other Liquids

STANDARD DIMENSIONS

4"_1 2 LU
-A —_— 4 —
T Nominal Weight in Pounds Nominal Underwater Weight Per
. Laying Worki Wall Length Incl. Joint Materials’
Size Length' Preosrsﬂzgz Thickgesss Per Pipe | PerLength | Per Foot -
in. ft./in. psi in. Length Incl. Joint | Incl. Joint | Full of Air |Full of Water
Materials Materials Ib. Ib.
4 21'-6” 250 A1 450 480 22.3 311 427
6 217" 250 43 680 720 33.4 370 638
8 21'-8” 250 45 945 1000 46.2 396 886
10 21-r-5/8" 250 A7 1265 1325 61.2 418 1178
12 21-8-5/8" 250 49 1565 1665 76.7 377 1481
14" & 18"
@ PIVOT POINT
J% Z
‘ |
A L; — —— LAYING LENGTH - AVH Sl
T Nominal Weight in Pounds Nominal Underwater Weight Per
) Laying Worki Wall Length Incl. Joint Materials*
Si‘r?e Length' Prossurg: | Thickness® | Per Pipe Fl’er lLingt{‘ lPelr SO'Ott Full of A 1Full of Water
. T ; - ncl. Join ncl. Join
/. pst n Length Materials | Materials Ib. Ib.
14 20-6” 250 51 1760 1880 91.7 193 1615
18 20'-6" 250 53° 2425 2610 127.3 -129° 2245
16" & 20"
L PNVOT PONT
i . I//////{é[/{//é CPIVOT PONT
ie 2 SR |
——————LAYING LENGTH- '—LB
T Nominal Weight in Pounds Nominal Underwater Weight Per
. Laying Worki Wall Length Incl. Joint Materials”
S Length' | presou: | Thikses' | Per ipe oot | incl ot | Fullof Ar [Full of Water
. t./in. ; : ncl. Join ncl. Join
/in ps! n Length Materials Materials Ib. Ib.
16 22'-1” 250 .52 2560 2719 124 337 2335
20 22'-3" 250 .54 3445 3681 166 7 3160
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AMERICAN Ductile Iron Flex-Lok Boltless Ball Joint Pipe
For Water, Sewage and Other Liquids

24"- 48"

(o PI}/OT POINT

772222222227722227777277777772%

‘Q_P\

)

VOT POINT

A LAYING LENGTH

T Nominal Weight in Pounds Nominal Underwater Weight fer
Layin: Worki Wall Length Incl. Joint Materials

S Longly | Precoure: | Trkvess | PerPio oot | et o | Fullof Ar [Fullof Water

. i ; : . Joi cl. Join
.. psi n Length Materials | Materials Ib. Ib.
24 227" 250 .56° 4557 4636 206 -7045 3960
30 [224-5/8" 250 .63 6666 6749 302 -1862 5252
36 |[22-11-5/16" 250 73 9675 9787 426 -2943 7934
42 | 24-2-5/16" 250 .83 13871 13934 596.1 -4661 10190
48 | 23—6-1/4" 250 .93 17347 17435 717 -7785 11931
54"
CL PIVOT PT.
P\

A"L——‘———LAYING LENGTH

|
.

B

T Nominal Weight in Pounds Nominal Underwater Weight Per
‘ Laying Workin Wall Length Indl. Joint Materials®
Size Length’ Pressurg2 Thickness® | Per Pipe | PerLength | Per Foot .
in. ft./in. psi in Length Incl. Joint | Incl. Joint | Full of Air [Full of Water
: Materials Materials Ib. Ib.
54 280" 250 1.05 24000 24150 1050 -3125 20950
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AMERICAN Ductile Iron Flex-Lok Boltless Ball Joint Pipe
For Water, Sewage and Other Liquids

TECHNICAL DATA

4"_ 1 2"
N T
MM
m\\\\\\\\\\\,\\\ Z ”\’\ 2 2
f
N A
Joint Materials Weight/Ib. . Maxi Maximum
Size A N - Lubricant | "™ | Safe End
in. in. in. Gland Gasket nggg Corggtlete Per Joint | Deflection %Jrli slr}r
4 4.80 | 11.79 27 1 1 29 0.09 25° 21
6 6.90 | 13.91 37 1 1 0.12 0.12 25° 35
8 9.05 | 16.38 50 1 2 0.16 0.16 25° 49
10 11.10 | 18.84 67 1 3 0.27 0.27 25° 63
12 13.20 | 21.56 89 1 3 0.40 0.40 25° 76
14" & 18"
T .
N A
Joint Materials Weight/Ib. . Maxi Maximum
Size A N : Lubricant | *5E™ | Safo Eng
in. in. in. Gland Gasket nggg Corggtlete Per Joint | Deflection _Il?grlgr‘;
14 156.30 | 24.43 115 2 3 120 0.50 15° 90
18 19.50 | 29.70 181 3 4 188 0.75 15° 110
16" & 20"

) 7 )R
=T YIIIIIIIIIIIIII/// ,{\\\\\\\\\\&'\\‘%{\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ /////s\\\\\\\\\(\&\\k\\\\\\\\\\\\\\\\\
N
A
Joint Materials Weight/Ib. ) Maximum | Maximum
w ] o oo | S | oo e
in. in. in. ockin omplete . eflection ullin
n in in Gland Gasket Wedgg Sgt Per Joint o Tonst
16 17.40 | 26.78 140 3 4 147 0.60 22.5° 100
20 21.60 | 32.59 210 4 4 218 0.90 22° 119
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AMERICAN Ductile Iron Flex-Lok Boltless Ball Joint Pipe
For Water, Sewage and Other Liquids

)

24"- 48"
N

Joint Materials Weight/Ib. ) Maxi Maximum

Size A N Lubricant | MG Safe £nd
in. in. in. Retainin Spring/ Complete Deflection ullin
in in in Ring 9 |  Gasket %Iipg Sgt Per Joint s Tonst
24 25.80 | 33.82 14 5 1 20 1.10 21° 130
30 32 40.57 17 6 1 24 1.06 20° 225
36 38.3 48.43 35 8 1 44 2.02 19° 255
42 4450 | 57.48 53 10 1 64 2.7 19° 305
48 50.8 64.45 77 10 1 88 3.5 19° 350

54"
- e
NA

Joint Materials Weight/Ib. ) Maximum | Maximum
Size A N e — Lubricant Joint _| Safe End

in. in. in. ockin omplete . eflection ullin

Gland Gasket Wedgg Pt Per Joint o Tonst

54 57.56 | 73.37 121 22 2 145 4.7 156° 450
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AMERICAN Ductile Iron Flex-Lok Boltless Ball Joint Pipe
For Water, Sewage and Other Liquids

LAYING LENGTHS

4"_ 1 2 ”
At - lAMGU
L.L. O.L.
. Maximum Maximum .
Sian.e Laying gclerall i/r;\. |E Bell }It\)lelght Ball Weight
Length* Length™ : Ib.
ft.-in. ft.-in.
4 216" 21'- 9/ 1.38 1.77 55 41
6 21-7" 21'-10"/4" 1.38 2.01 72 61
8 21-8" 21=11%/” 1.42 2.34 99 88
10 21-7-5/8" 21-117/" 1.42 2.61 143 1238
12 21'-8-5/8" 22'-1" 1.42 2.91 184 169
14"- 18"
@ PIVOT POINT
L PIVOT POINT
V.
|2 2 & v
A LAYING LENGTH ' B
L.L. O.L.
. Maximum Maximum .
Si'nZ.e Laying Sclerall i/r;\. |E Bell }Q’elght Ball Weight
Length* Length** : b.
ft.-in. ft.-in.
14 20'-6” 20-11%/4” 1.73 3.32 177 183
18 20'-6" 20'-11%" 1.73 3.87 277 297
1 6"_ 20"

@ PIVOT POINT

&
) 7,
2 7 7 7 TR 277772 777 e ) ST T ERRR TR

LAYING LENGTH

TL oL
Size Mf;‘;m‘ém Maximum A B Bell Weight |  Ball Weight
in. A o n. n Ib. Ib.
Length Length
ft.-in. ft.-in.
16 22'-19:5" 226 5/5” 1.73 3.58 312 290
20 22'-3 %/1¢" 22— 9 1/,” 2.01 4.16 505 420
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24"- 48"

AN

AMERICAN Ductile Iron Flex-Lok Boltless Ball Joint Pipe
For Water, Sewage and Other Liquids

L PIVOT POINT

;[L PIVOT POINT

A LAYING LENGTH
L.L O.L.
Size Maximum Maximum A B : .
in Laying Overall in in Bell Weight Ball Weight
: Length* Length** : : Ib. Ib.
ft.-in. ft.-in.
24 22'-7 /8" 28'-17/¢" 4.82 4.68 751 625
30 22'-4%/g" 22'-3 /4" 4.81 5.78 1320 1015
36 22'—11 %/46” 241/ 5.88 6.41 2100 1640
42 234/, 24'-10'/4" 6.74 7.76 3292 2455
48 236 /s 24'—10%" 7.73 8.69 4412 2987
54"
LAYING LENGTH B
L.L O.L.
Size Maximum Maximum A B : .
P LLayl?}? Lover?]" in in Bell Yt\)lelght Ball }Ik\jle|ght
: ength* ength** ’ . - -
ft.-in. ft.?in.
54 230" 2471/ 9.50 9.97 5875 5440

1.) The laying lengths in the above tables are subject to trim pipe allowance in accordance with AWWA C151. Also, this is the fully homed or inserted laying length of 4"-36" Flex-Lok Pipe. In installations where
4"-36" joints are pulled or extended to metal-binding contact of joint locking members, some slight additional laying length will be gained as a function of the removal of joint assembly space. Contact AMERICAN
when lengths are critical, or when it is necessary to locate ball joints at specific stations, etc. The joints will seal properly in any axial position from fully homed to fully extended and with any joint deflection angles up to
the maximum rating

2.) The working pressure is AMERICAN's suggested standard water working pressure. Contact AMERICAN if higher working pressure is involved.

3.) Thicknesses correspond to Special Class 56. Check AMERICAN if pipe with other wall thickness is required.

4.) Does not include lining weight. Underwater pipe weights are for fresh water. Sea water is approximately 3% heavier than fresh water, and these weights should be adjusted accordingly for sea water installation.
5.) When full of air, pipe of this thickness will float unless weight is added. See Standard Cement Lining weights. Gross weight, including pipe, gland and lining, is painted on each length of Flex-Lok Pipe to aid in field
calculations of actual buoyancy.

6.) Contact AMERICAN on requirements for 54”.

7.) Contact AMERICAN when lengths are critical, or when it is necessary to locate ball joints at specific stations, etc. The joints will seal properly in any axial position from fully homed to fully extended and with any
joint deflection angles up to maximum rating when the joint is extended.

8.) Thicknesses correspond to Special Class 56 for 30"-54" sizes. Contact AMERICAN if pipe with other wall thickness is required.

9.) Contact AMERICAN for greater end pull requirements.

10.) The full deflection and laying length of 24"-54" joints is most readily obtained by fully extending the joints.

11.) The maximum laying length (and accordingly the maximum overall length) is subject to trim pipe allowance in acordance with AWWA C151. Also, this is the fully homed or inserted laying length of 4"-24” Flex-Lok
pipe. In installations where 4"-24" joints are pulled or extended to metal-binding contact of joint locking members, some slight additional laying length will be gained as a function of the removal of joint assembly
space. The joints will seal properly in any axial position from fully homed to fully extended and with any joint deflection angles up to the maximum rating.

12.) Overall Length (O.L.) equals Laying Length L.L. + A + B.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe
4"-20" Flex-Lok Connecting Pieces

Pulling Eye
Flex-Lok Socket

Pulling Eye
Flex-Lok Flex-Lok Ball

Retainer Gland

Table No. 10-8 *Laying Length *Laying Length
Laying Lengths* Assembled Weight in Pounds
Size
in. Flex-Lok Ball Flex-Lok Socket Flex-Lok Ball Flex-Lok Socket
Assembly Closure Assembly Closure Assembly Closure Assembly Closure
4 2'-10” 2'-10” 135 120
6 2'-9” 2'-10” 205 185
8 2'-8” 2'-10" 305 270
10 2'-7" 2'-10” 415 370
12 2’7" 2'-10" 590 505
14 31" 3'-0" 720 590
16 3-2" 3-0" 910 760
18 3-3” 3-1" 1130 935
20 34" 3-2" 1385 1135

*Laying lengths shown exclude the bolted on pulling flange.

Pulling flange contains 2 taps (1" taps for 4’-10" and 2" taps for 12"-54").
Flex-Lok Closure Assemblies are available on loan basis for use in installing lines by pulling and for testing of lines after installation.
They are normally furnished in pairs, i.e., one Ball and Closed End Assembly and one Socket and Closed End Assembly.
Assembled weights include the bolted on pulling flange

Puliing Eye

24"-54"t Flex-Lok Closure Assemblies

Flex-Lok Ball
Retaining Ring. ;

* Laying Length

Pulling Eye

FIeX-LOK S0CKet j‘

* Laying Length

Table No. 10-9
Laying Lengths* Assembled Weight in Pounds
Size Flex-Lok Ball Flex-Lok Socket Flex-Lok Ball Flex-Lok Socket
in. Assembly Closure Assembly Closure Assembly Closure Assembly Closure
24 3-5” 3-3” 1910 1530
30 3-7" 3-5” 12480 12633
36 4-0" 3-8” 13976 14147
42 4'-8” 4'-4” 16481 16479
48 4'-9” 4'-6" 18614 19026
54 7-0" 90" 13378 13834

*Laying Lengths shown exclude the bolted on pulling flange.

**Contact AMERICAN for the availability of a shorter closure piece if desired.
Pulling flange contains 2 taps (2" taps for 12"-54").
Flex-Lok Closure Assemblies are available on loan basis for use in installing lines by pulling and for testing of lines after installation.
They are normally fumished in pairs, i.e., one Ball and Closed End Assembly and one Socket and Closed End Assembly.
Assembled weights include the bolted-on pulling flange.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe
4"-20"

Assembly Instructions

Field assembly of 4"-20" AMERICAN
Flex-Lok Boltless Ball Joint Pipe is fast
and simple. The following procedure is
recommended:

1. Remove the steel straps holding the
gland on the ball. Thoroughly clean ball and
gasket recess in the socket. The intermediate
Flex-Ring joint comes from AMERICAN pre-
assembled, complete. Note that no solvents
should be used in cleaning the ball and gasket
recess.

2. Insert the special Flex-Lok gasket into
the gasket recess with small section of gasket
facing outward.

3. For underwater installation, coat
entire ball and the exposed surface of
the gasket completely with the AMERICAN
Underwater Joint Lubricant, which is furnished
with the pipe. This coating will provide ample
lubrication for assembly and joint flexing, and
this special lubricant is insoluble in water.

4. Position the pipe in near straight
alignment to facilitate assembly. Position the
leading edge of the ball into the socket and

push or pull pipe together using methods
similar to those shown on page 2-11.

5. Position the locking gland and rotate to
interlock with matching lugs on the pipe bell.

6. Insert the steel locking wedge into
the space between two lugs with threaded
stud through one of the drilled holes in the
gland (two holes are provided 180° apart, but
only one locking wedge is required per joint).
Secure wedge by tightening nut on threaded
stud. This wedge securely locks the gland in
place.

7. Disassembly of the joint may be
accomplished by essentially following the
assembly instructions in reverse order.

If required, an additional quantity of lubricant
can be supplied or a lubricant can be prepared
in the field by mixing one gallon of melted
paraffin and one-half gallon of linseed oil.
Do not use other lubricants as they may be
injurious to the gasket or impart taste or odor
to the conveyed water.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe (Internal Retaining Ring Type)
24"-54"
Assembly Instructions

Field assembly of 24"-54" AMERICAN
Flex-Lok Boltless Ball Joint Pipe is fast
and simple. The following procedure is
recommended:

1. Remove the steel strap, U-bolt and
eye-bolt holding the retaining ring and
let it hang freely on the shank of the ball.
Thoroughly clean the outside of the ball
and the socket recesses inside the bell. Do
not remove protective coating from ball or
bell. Note that no solvents should be used in
cleaning the ball and gasket recess.

2. Insert the special Flex-Lok gasket into
the gasket recess with small section of gasket
facing outward.

3. For underwater installation, coat entire
ball and the exposed surface of the gasket
completely with the AMERICAN Underwater
Joint Lubricant, which is furnished with
the pipe. This coating will provide ample
lubrication for assembly and joint flexing, and
this special lubricant is insoluble in water.

4. Position the pipes in near straight
alignment to facilitate assembly. Position the
leading edge of the ball into the socket. Pull
pipe together using a device such as a roller
chain pull lift, which can be furnished by
AMERICAN if desired.

5. Orient the loose retaining ring so the
gap is at the top. Insert retaining ring into
recess inside bell. Check to ensure ring is in
the socket recess all the way around the joint.

6. Insert the assembly clip in the space
between the ring ends and push or caulk into
position. Note that the spring end of the clip
must be oriented inward toward the ball as
shown on page 10-4 and in Photo 6 above.

7. Disassembly ~can be easily
accomplished with a reversal of these
instructions. Any pulled or extended joints
must, of course, be first pulled or pushed
back together to allow removal of the
assembly clip and the retaining ring. Also, a
small tapped hole is provided in the face of
the loose retaining ring approximately 180°
from the assembly clip (normally at the
bottom). A bolt can be threaded into this hole
if disassembly is needed. This is often helpful
in lifting the retaining ring out of engagement
in the socket.

If required, an additional quantity of lubricant
can be supplied or, in some cases, a lubricant
can be prepared in the field by mixing one
gallon of melted paraffin and one-half gallon
of linseed oil. Do not use other lubricants
as they may be injurious to the gasket or
impart taste or odor to the conveyed water.
Approximately 2" of relative separating
movement or “joint take-up” will occur in
each joint if the joint is extended or “pulled”
(before locking members metal-bind to
prevent further movement).
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AMERICAN Ball Joint Pipe Installations
Methods of Installation

Time and time again, AMERICAN Ball Joint Pipelines have been installed where the con-
ditions of the job site have challenged the ingenuity of the design engineer and installation
contractor. The design features of Flex-Lok Pipe make it readily adaptable to extremely difficult
situations. It has been installed by a variety of methods — both unique and conventional —
with an unexcelled record of success.

Many installations have been made using marine equipment, thus minimizing or
eliminating all underwater work. Unnavigable and navigable waters have been crossed with all
jointing and installation work being performed on the opposite banks, with appropriate design

and construction planning.

The majority of installations involve one or more of the installation procedures described

as follows:

Installation From Bank (Line Pulling)

In many instances it is possible to plan
installation methods for waterway crossings so
that work will be confined to firm ground with
offshore operations minimized or eliminated.
AMERICAN Flex-Lok Joint Pipe may be
assembled on an inclined ramp, or on
launching ways, and pulled to the opposite
shore by cable. The entire line may be moved
as a unit or in sections. The line may be floated
or pulled directly into an excavated trench
depending on existing conditions.

AMERICAN  Flex-Lok Joint Pipe is
positively locked against separation and the
allowable end pull permits the assembled pipe
to be pulled as a line into otherwise inaccessible
areas such as rivers, swamps and quicksand.

The joints are designed so that the joint sealing
is not affected by the tension of pulling, and
after the line is in final position, no further joint
work is necessary. Many installations have
been made by this method, and on several
occasions two or more parallel lines have been
pulled simultaneously.

In the construction of a ramp, the most
readily available materials can be used, such
as timbers, rails or steel beams. Pipe may be
assembled so that the heavy flanges are in
contact with the ramp or the pipe may be
cradled on cross supports equipped with
guide cleats. The design of the ramp and the
materials used dictate how the pipe should be
supported. The deflection of individual joints
provides line flexibility, enabling movement

Bank installation in progress, where most of the work is performed on firm ground
and the pipe is pulled across waterway by cable. (Note rail weights strapped on to
create slight negative buoyancy of this size line pulled beneath barge traffic).

10-13




) DUCTILE IRON PIPE

through moderate bends into various
elevations and locations. The grade and long
radius bend of the ramp are planned for
gradual line deflection and maximum control
of line movement.

In line pulling, analysis of bottom
conditions should be made by thorough
soundings to determine possible obstructions
and resistance to be encountered by the pipe,
as well as support for the pipeline in contact
with the bottom.

Closure pieces with cable eyes and test
taps can be furnished with the pipe on a rental
basis.

An advantage is sometimes obtained by
fastening an improvised deflector or sled in
front of the lead socket flange.

Flex-Lok Joint Pipe can be pulled into position
with a bulldozer, winch or crane with “dead man.”

Line Flotation

AMERICAN Flex-Lok Joint Pipe can be
installed by various methods including the use
of line flotation. Some sizes of unfilled pipe
are lighter than the water they displace and
will float. See Table Nos. 10-1 and 10-2. If
the unfilled pipe is heavier than the water it
displaces, then pontoons must be secured to
the line to provide the buoyancy if flotation is
desired.

Unless bottom conditions or other
circumstances dictate that the line be floated
into position, it is usually better to pull the
line submerged along the bottom with
slight negative buoyancy. When necessary,

. e

Flotation prowdeci by
Lok Joints.

.a;:tached spheres facilitated installation of tilis 730"

pontoons may be used to lighten the weight
of a long line pulled along the bottom.

Unless water depth is relatively shallow,
approximately 10 feet or less, a line floated into
position should be supported as it is lowered
to the bottom. This precaution is necessary to
avoid placing excessive deflection and beam
stresses on the joints.

Used commercial steel drums are
generally available and often can be
economically used as pontoons during
installation. In designing flotation gear,
consideration should be given to the depth
at which the drums used will collapse due to
external pressure.

pipreline with Flex-
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Installation From a Barge

Designed  especially for submarine
installations, AMERICAN Flex-Lok Joint Pipe is
adaptable for installation from practically any
barge or other type of marine equipment that
can be used for laying pipe from the water's
surface. The ruggedness and flexibility of
the Flex-Lok Joint permits the suspension of
the end of the pipeline above water for the
addition of pipe while the balance of the line is
suspended on a launching ramp or rests on the
bottom.

Normally a ramp is employed in
conjunction with the barge for the best control

48" Flex-Lok Pipe being
positioned for assembly.
The ramp attached

to the barge is used as
the assembly platform,
and as the joints are
made, the barge is
moved forward, allowing
assembled piping to
slide into the water.

of movement, prevention of undesirable
bending loads on joints and for ease of
operation. The ramp is designed to reach
from the barge to the bottom and to rise and
fall with the changing bottom elevations.
As pipe is added onto the suspended end of
the line, the barge is moved forward, pulling
the ramp from under the suspended section
allowing it to progressively descend to the
bottom. Care should be taken to prevent any
barge movement that could cause damaging
overdeflection and bending moments to occur
in the pipe joints.
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AMERICAN Ball Joint Pipe

Recommendations

Installation

The outstanding construction advantages
afforded by AMERICAN Flex-Lok Pipe should
be fully considered and used for long, trouble-
free service.

For example, where river bottoms are
of unstable soils, the flexibility of Flex-Lok
Pipe will allow substantial line movement or
settlement, and remain leak-free. Movement
of the installed line, however, should be
minimized as far as practical and confined
to the underwater section of the line. It is
suggested that the river bottom be trenched
or dragged to stable soils where practical.
Also, the ends of the lines extending above
the water should be stabilized for connection
to other lines. It is generally suggested that
the ends of the crossings be installed in firm
earth, above the high-water mark, to provide
firm anchorage. Where the connecting ends
of the crossings cannot be located in firm soils,
other suitable means of anchoring should be
provided.

After a river crossing is installed, it is
normally suggested that the line be backfilled
and allowed to settle for a reasonable period
before end connections are made. This is due
to uncertain bedding conditions that may
be present in many installations. Submerged
lines should be filled with water to aid their
settlement.

The significant deflection provided by
AMERICAN Ball Joints practically eliminates
the need for line fittings; however, where
steep approaches or horizontal bends are
encountered requiring greater than normal
line deflection, the use of short AMERICAN

Ball Joint connecting pieces will provide
additional deflection within a short distance.

Testing

Upon completion of a river crossing, the
ends of the line may be closed for testing by
the use of closure pieces, which are available
on loan from AMERICAN.

Connections

When connecting Ball Joint river crossing
lines to land lines, the river crossing pipe
should normally be installed first.

Sleeves are often used for connecting Ball
Joint pipe to other pipelines. Such connections
facilitate the joining of a field-cut piece, allow
moderate movement of the river crossing
ends, reduce stresses and provide for easy line
maintenance.

Long pattern mechanical joint sleeves
are recommended for making connection to
mechanical joint or Fastite joint ductile iron
pipe, both of which have the same outside
diameters as Ball Joint pipe. Connections
to pipe of other diameters require special
connecting pieces designed to fit specific
installation requirements.

The use of AMERICAN Flex-Lok Joint
Pipe with or without special restrained
expansion sleeves may be advantageous in
seismic environments.

AMERICAN will assist in any river
crossing project by making a detailed layout
and by giving suggestions for installation
procedures to accomplish the crossing.
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AMERICAN Linings
for Pipe and Fittings

The principal standard covering cement lining is ANSI/AWWA C104/A21.4. This
and other standards are referenced throughout this Section either by the full
ANSI/AWWA designation or by only the AWWA numbering, such as AWWA C104.

Along with technical and metallurgical
advancement in piping materials, research
on lining requirements for pipe and fittings
has resulted in the development of linings to
meet many different service requirements.
AMERICAN offers several types of linings,
the most common being cement lining.
Pipe and fittings furnished by AMERICAN
are offered unlined or with linings as follows:

1. Cement Lined per AWWA C104.

2. Asphaltic Lined per AWWA C110,
C115 or C151.

3. Fusion-Bonded  Epoxy  (for
4"-16"Fastite fittings) per AWWAA C116.

4. Special Lining - for unusual service
conditions

Cement Lining

Cement-mortar lining for ductile iron
pipe and ductile and gray iron fittings for
water service is in accordance with ANSI/
AWWA C104/A21.4.

Cement-lined pipe is also furnished for
some sewage service and a number of other
applications. In fact, most pipe furnished is
cement lined, providing improved flow
characteristics and the required protection
against internal corrosion. The cement
lining is satisfactory for temperatures up
to 212°F. If asphaltic seal coat is furnished,
the lining is only adequate for temperatures
up to 150°F. For other services contact
AMERICAN regarding temperature
limitations of cement lining.

The first recorded installation of
cement-lined gray iron pipe was in 1922 at
Charleston, S.C. This lining was developed
by the Charleston Commission of Public
Works in cooperation with American Cast
Iron Pipe Company. Since this beginning,
AMERICAN has furnished most of its pipe
with cement lining. The lining is applied
centrifugally with the speed of rotation
designed to produce a smooth waterway
surface, minimal voids, yet retaining enough
moisture for proper curing. AMERICAN
cement-lined pipe and fittings are listed by

ANSI/NSF Standard 61 for potable water
contact.

Flow tests on cement-lined pipe under
varying service conditions have established
that the Hazen-Williams flow coefficient
remains as expected at about 140, and flow
tests on cement-lined, large-diameter
AMERICAN Ductile Iron pipe have
confirmed flow coefficients much higher
than 140.

Handling Cement-Lined Pipe and
Fittings

Pipe and fittings with cement lining
should be handled with rubber-covered
hooks or other type equipment to prevent
damage to the cement lining. Bare forklift
arms or bare hooks should not be inserted
into open ends.

Characteristics of Cement Lining
AWWA C104 allows for surface crazing and
cracks of a specified nature and magnitude.
Occasionally cracks and looseness in linings
may occur prior to installation, particularly
where pipe is stored for a considerable time.
Many years' experience with cementlined
pipe and fittings has verified that this
condition is not detrimental to the perfor-
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mance and effectiveness of the lining.
When a cement-lined pipe is placed in
service and filled with water, two reactions
begin immediately. The first is a gradual
elimination of the temperature differential
between pipe and lining, thus eliminating
any stresses in the lining due to this
condition.

Secondly, the lining begins to absorb
water into the pores of the cement and into
the capillary channels of the calcium silicate
gel. The water absorption causes the lining
to swell, restoring it to intimate contact
with the pipe wall and virtually closing any
cracks present in the lining. This swelling
process is relatively slow, taking up to
several weeks for the lining to be restored to
its maximum volume. This process has been
demonstrated on a number of occasions to
the satisfaction of customers, contractors
and engineers by immersing a pipe or
fitting in water for one or two weeks.

After a period of exposure to water,

not only does the lining tighten against the
pipe wall and the cracks close, but finally
the surfaces of the cracks actually re-bond.
This occurs by a process called autogenous
healing.
This phenomenon, long recognized by the
cement industry, has been documented by
laboratory tests to occur in cement-lined
ductile pipe. In one test, a 48" ductile iron
pipe with severely cracked cement lining
was held half full of water for several
months. At the end of that period, the
lining both above and below the water
surface was found to be tight, with all
cracks either healed completely or sealed by
the formation of calcium carbonate.

Field inspections of lines that have
been in service for many years have verified
the laboratory results; cement linings do
tighten and heal in service and provide the
corrosion protection to the pipe and the
high flow coefficients for which they were
designed.

Field Repair of Damaged Cement
Linings

Cement lining will withstand normal
handling; nevertheless, pipe or fittings may
be found at times to have damaged linings
which need to be repaired before placing in
service.

AWWA C104 provides that damaged
lining may be repaired, and the following
repair procedure is recommended:

1. Cut out the damaged lining to the
metal. Square the edges.

2. Thoroughly wet the cut-out area
and adjoining lining.

3. With the damaged area cleaned and
the adjoining lining wet, spread the mortar
(see recommended mix below) evenly over
the area to be patched. (See Table No. 11-1,
next page, for lining thicknesses.) After the
lining has become firm and adheres well to
the surface, finish it with a wet 3" or 4"
paint brush or similar soft bristle brush.

4. The repaired lining should be kept
moist by tying canvas, wet burlap, or other
wrap over the ends of the pipe or fitting for
at least 24 hours. As an alternative the
repaired lining may be seal coated with a
cut back type of asphaltic seal coating. This
must be sprayed or brushed on within five
to 30 minutes after lining. To maintain NSF
certification, patch must be made using a
NSF certified cement for 4" pipe and larger,
or the patch must be topcoated with NSF
certified asphalt paint.

Recommended Cement Mix
Cement mix by volume: 3 parts of
sand, 2 parts cement.

Precautions

1. Mortar for lining should not be used
after it has been mixed for more than one
hour.

2. Too rapid a loss of moisture from
fresh linings due to hot weather or high
wind will prevent proper cure, resulting
in the lining being soft and powdery. To
prevent this loss of moisture, (a) do not line
hot castings and (b) close the ends of the
castings with wet burlap.

3. Fresh linings that become frozen will
not be serviceable. Avoid lining in freezing
weather.
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Cement Lining
ANSI/AWWA C104/A21.4
Thicknesses and Weights

Table No. 11-1
Nominal Standard Thickness Double Thickness
Size Pipe Length
in. ft. Minimum Weight Weight Minimum Weight Weight
Thickness Per Foot Per Length Thickness Per Foot Per Nominal
in. Ib Ib in. b Length Ib
4 18 /16 .87 17 /g 1.71 31
6 20 /16 1.30 26 /g 2.57 51
8 20 /16 1.74 35 /s 3.45 69
10 20 /16 2.15 43 /s 4.28 86
12 20 /16 2.57 51 /g 512 102
14 20 /a2 4.49 90 /16 8.93 179
16 20 /a0 513 103 /16 10.19 204
18 20 /a0 5.76 115 3/16 11.47 229
20 20 3/ 6.40 128 3/16 12.73 255
24 20 /s 7.68 154 /16 15.31 306
30 20 /s 12.76 255 s 25.42 508
36 20 /s 156.31 306 s 30.51 610
42 20 /g 17.82 356 4 35.53 711
48 20 /g 20.35 407 s 40.60 812
54 20 /s 22.89 458 s 45.68 914
60 20 /s 24.71 494 s 49.32 986
64 20 /g 26.35 527 /4 52.61 1052

Weights are based on the minimum lining thicknesses for minimum pressure classes of Fastite ductile iron pipe.
Actual lengths and weights may differ from above.

Linings may taper at the ends.

AMERICAN recommends the use of standard thickness cement lining per AWWA C104 for all normal installations.

This 64" Ductile Iron Fastite Joint water transmission main was furnished with standard
cement lining for continuing high flow performance.
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Other Linings Available From AMERICAN

ASPHALTIC LINING

AMERICAN furnishes some pipe and
fittings lined with an asphaltic material in
accordance with AWWA C110, C115, C153
and C151. After thoroughly drying, the
lining has no deleterious effect upon the
quality, color, taste or odor of potable water.
Asphaltic lining is not normally used in water
service; the majority of ductile water lines are
cement lined. Asphaltic lining or seal-coat, if
furnished, on cement lining is adequate for
temperatures up to 150°F.

SPECIAL LININGS

Cement lining has proven effective as
a lining for iron pipe in most water service
applications, and an industry standard for
cement lining is in place. Cement lining is
applied at the pipe casting factory as part of
routine manufacturing.

When service conditions go beyond
basic water, a more thorough evaluation is
called for, and a special lining applied by a
third-party applicator may be indicated. This

may include glass lining, epoxy lining and
other special linings.

Because of the variables and
complexities involved in special linings other
than cement for special services other than
basic water, AMERICAN directs inquiries for
technical assistance and referrals to various
lining manufacturers and their products,
services, terms and conditions.

OTHER SPECIAL LININGS

Customers can request pipe and
fittings with special linings other than those
listed above (e.g., glass lining, etc.). Because
of the variables and complexities involved in
the selection of a proper lining for a given
service, AMERICAN invites inquiries for
technical assistance, availability and cost.

UNLINED

Because some service applications may
require unlined pipe & fittings, AMERICAN
furnishes any of its products without lining
when so specified at time of purchase.
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AMERICAN Coatings and Primers
for Pipe and Fittings

Several different types of exterior
primers for pipe and fittings are available
from AMERICAN. Because of variables and
complexities involved in the selection and
application of a proper coating for a given
service, AMERICAN invites inquiries for
technical assistance.

ASPHALTIC

AMERICAN furnishes most pipe and
fittings coated outside with an asphaltic
coating approximately one mil thick per
AWWA C151 for ductile iron pipe, AWWA
C115 for flanged pipe and AWWA C110
and C153 for fittings.

All across the United States ductile
iron and gray iron pipe and fittings with this
standard coating have provided trouble-
free service for decades. Unless otherwise
specified, an asphaltic coating is applied
to the outside of all pipe and fittings
manufactured by AMERICAN.

The asphaltic coating works in
conjuction with manufacturing annealing
scale to provide a barrier to corrosion. If soils
are deemed to be corrosive to ductile iron
pipe when evaluated in accordance with
the Design Decision Model™ (DDM™*) or
Appendix A of AWWA C105, zinc coating
with or without V-Bio polyethylene wrap
should be used.

*DDM™ (Design Decision Model™) developed jointly
by Corrpro Companies, Inc., and the Ductile Iron Pipe
Research Association.

See american-usa.com, dipra.org or corrpro.com for
details.

Asphaltic coating is not compatible with
most top coats. See the following alternative
coating and primer recommendations.

EPOXY PRIMER

This is a high-solids, chemical- and
corrosion-resistant coating for protection
against abrasion, moisture, corrosive fumes,
chemical attack and immersion.

This 30" AMERICAN Ductile Iron Fastite
joint treated-water transmission main
was furnished and installed—as is most
ductile iron pipe—with standard asphaltic
coating approximately one mil thick on
the outside.
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High-build properties provide outstanding
corrosion  protection  with  fewer coats,
particularly on edges. Such high solids, high
film-build epoxies are compatible with most
catalyzed finish coats.

Typical (field) finish coatings include:
epoxies (amine, polyamide, polyamidoamine,
water-borne, coal-tar) and polyurethane.
Refer to AMERICAN Polyamidoamine Epoxy
Primer. NOTE: AFTER 60 DAYS OF CURING,
THIS PRIMER SHOULD BE UNIFORMLY
SCARIFIED BY BRUSH-BLASTING WITH FINE
ABRASIVE BEFORE TOPCOATING.

OTHER SPECIAL COATINGS

AMERICAN can also furnish other
special exterior coating systems. Contact
AMERICAN for technical assistance in the
selection of special exterior coating systems,
lead times and costs. See pages 11-9
through 11-11 for additional information
related to metallic zinc coating.

UNCOATED PIPE

Because some customer applications
may require piping or fittings that have no
coating applied to the exterior, AMERICAN
furnishes, when specified at time of
purchase, any of its products without
exterior coatings.

While  AMERICAN  can  supply
uncoated, bare pipe to meet customer
specifications, it is recommended to use an
asphaltic or other approved coating on the
spigot when assembling a joint to reduce
the probability of displacing a gasket and to
reduce the overall assembly load.

NOTE: AMERICAN also has the ability to
furnish other primers, but this may affect
price and availability.

AMERICAN Cast Iron Pipe Company
Standard O.D. Shop Primer Systems

RECOMMENDED AND PREFERRED PRIMER

Polyamidoamine Epoxy Primer
Interior/Exterior/Immersion (Above and
Below Grade)

e Single-coat thickness: 3.0-8.0 mils DFT
(76-203 microns).

e Typical Topcoats: epoxies and urethanes.
e This coating must be lightly blast cleaned
before topcoating if it has not been exterior
exposed for 60 days or longer.

e This primer is compliant with ANSI/NSF
Standard 61 for potable water contact for
pipe, fittings, and valves when combined

with approved topcoats.
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Zinc-Coated Ductile Iron Pipe

AMERICAN is proud to introduce the
latest advancement in corrosion control for
iron pipe, zinc coating. Zinc has been used
to effectively eliminate corrosion in iron pipe
for more than 50 years. Internationally, this
advanced coating system has been used to
protect millions of feet of cast and ductile
iron pipe in corrosive environments.

AMERICAN began supplying zinc
coating for our export orders starting in the
early 1980s. Now, we're pleased to offer
this proven system to domestic markets.
Zinc coating significantly extends the life
of an already rugged and reliable product —
ductile iron pipe.

A Brief History of Zinc Coatings

Zinc dust was first added to paints
for corrosion control as early as 1837.
Since then, zinc-rich paints have received
widespread  acceptance  for  metallic
corrosion control around the world.

The water industry first began using
zinc coatings on iron pipe in Europe in 1955.
As a result of zinc's widespread use there,
the ISO standards 8179 and BSEN 545/598
were both developed and widely adopted.

Beginning in the early 1980s the mass
of zinc applied to iron pipe was increased
from the original 130 grams per square
meter (g/m?) to the current 200 g/m?. This
amount, with a protective topcoat, has
proven optimal for life extension of iron
pipe. Also, in the early 1980s, AMERICAN
began supplying the zinc-rich ISO coatings
on ductile iron pipe for our international
orders.

Key Dates in the Development of Zinc Coatings for Ductile Iron Pipe

1958 | Zinc coating was first applied to cast iron pipe in Europe for corrosion protection.

1963 | Standard bitumen/coal-tar paint was applied for normal environments in
Europe.

1963 | Polyethylene sleeve was recommended for soil resistivities of less than 400
ohm-centimeter by French pipe maker Pont-a-Mousson.

1972 | Germany and Austria began to standardize the use of zinc coatings on iron pipe.

1982 | AMERICAN supplied its first international order with a zinc coating.

1984 | All ductile iron manufacturers in the United Kingdom started supplying all new
ductile iron pipe in the diameter range 80 - 800mm with a zinc coating.

1984 | Zinc spray of 130 g/m? under bitumen paint became common in Europe.

1995 | Zinc spray of 200 g/m? under bitumen paint became the standard in Europe.

Zinc Coatings for Iron Pipe Today

The advances in zinc coatings over
the past 60 years have resulted in a highly
effective  corrosion inhibiting  product.
According to the International Zinc
Association, products coated with zinc “are
slow to enter the recycling circuit due to
the very nature of their durability. The
life of zinc-containing products is variable

and can range from 10-15 years for cars or
household appliances, to over 100 years
for zinc sheet used for roofing.” With a
projected lifespan of well over 100 years,
zinc coating on ductile iron pipe is the most
effective and dependable way to further
extend the lifespan of an already rugged
and durable product.

11-7



@) DUCTILE IRON PIPE

A Specification for Zinc Coating
on Ductile Iron Pipe

A. Standards: Ductile iron pipe shall conform to AWWA C150 and C151, subject
to the following supplemental requirements. The pipe shall be of the diameter and
class shown, shall be furnished complete with rubber gaskets as indicated in the
Contract Documents, and all specials and fittings shall be provided as required
under the Contract Documents. The ductile iron pipe shall be manufactured or
supplied by AMERICAN Ductile Iron Pipe or pre-approved equal. Joints shall
conform to AWWA C111, cement linings to AWWA C104, fittings to AWWA
C153 or C110.

B. Markings: Upon request, the CONTRACTOR shall require the
MANUFACTURER to legibly mark specials in accordance with a laying schedule
and marking diagram. All other cast marks and other marks shall be in accordance
with applicable Standards.

C. Laying Lengths: Pipe laying lengths shall be provided in 20 foot nominal
lengths with allowable trim pipe lengths in accordance with AWWA C151 and
special shorter lengths provided as required by the Drawings.

D. Joint Design: Ductile iron pipe shall be furnished with push-on joints or push-
on restrained joints. Restrained joints shall be AMERICAN Fast-Grip, Flex-Ring, or
Lok-Ring.

E. Lining: Except otherwise provided herein, interior surfaces of all ductile iron
pipe, fittings, and specials shall be cleaned and lined at the pipe casting facility
with a standard thickness cement mortar lining applied in conformity with AWWA
C104. A seal coat shall not be applied to the surface of the cement-mortar lining.

F.  Coating: The exterior of ductile iron pipe shall be coated with a layer of arc-
sprayed zinc per ISO 8179. The mass of the zinc applied shall be 200 g/m? of pipe
surface area. A finishing layer topcoat shall be applied to the zinc. The coating
system shall conform in every respect to ISO 8179-1 “Ductile iron pipes - External
zinc-based coating - Part 1: Metallic zinc with finishing layer. Second edition 2004-
06-01."

G. Installation: Ductile iron pipe shall be loaded, transported, unloaded, installed,
and tested in accordance with AWWA C600.
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Zinc Coated Ductile Iron Pipe
for Corrosion Control

@®AMERICAN

Zinc Basecoat

Asphaltic Topcoat

Zinc corrosion
products

Zincis anodic to iron. That means iron is the more stable, more noble, of the two elements. Zinc
will cathodically protect the iron pipe as long as zinc is present, and over time, will convert to
zinc compounds that provide an enduring passivating layer under the topcoat, which protects
the pipe against further corrosive attack. Zinc is an anode, uniformly adhered to the surface
of the pipe.
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Repair Instructions for Ductile Iron Pipe
Coated with Metallized Zinc and Asphaltic Top Coat

In general, the zinc layer does not
require touch-up if its damaged area is less
than 0.75? and/or less than 0.188 in. wide.
Should the damage or scratch exceed this
size or width use the procedure below
to repair both the zinc and the asphaltic
topcoat. For scratches and damage less
than this width and area that exhibit rusting,
follow the surface preparation guidelines
and simply re-apply the asphaltic coating.

Read and follow all pipe and paint
manufacturers' cautions and instructions
included in product data sheets, application
guides and SDS sheets.

Surface Preparation

Remove any contaminants or loose
coating from the damaged area by using a
wire brush, sand paper and/or solvent.

Repair

1. Remove the asphaltic topcoat from
the area surrounding the damage using a
wire brush and/or solvent cleaning. Remove
the asphalt at least 1" beyond the damage
area.

2. Apply one coat of zinc-rich paint
overlapping the undamaged zinc coating.

3. Allow the zinc-rich painted section
to dry to touch/handle per the paint
manufacturer's recommendations.

4. Apply one coat of asphaltic paint on
top of the zinc-rich paint overlapping the
adjacent asphaltic paint.

5. Recommended products include
Tnemic Zinc Series 90-98, Sherwin Williams
Corothane® Galvapac 1k Zinc Primer, and
Ergon Asphaltic R-17-A Topcoat.
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V-Bio Enhanced Polyethylene Encasement

Product Description

V-Bio, the latest advancement in
corrosion control for ductile iron pipe, is an
enhanced polyethylene encasement that
targets anaerobic bacteria on the surface
of the pipe and inhibits the formation of
corrosion cells under the wrap.

Already known for its corrosion control
properties, polyethylene encasement has
been used to successfully protect cast and
ductile iron pipe in aggressive environments
since its first use in a water system in 1958.
And now, with V-Bio, this wrap offers even
greater protection of the industry's most
dependable, economic and long lasting pipe
material.

Key facts about the V-Bio enhanced
polyethylene encasement:

e Builds on a proven method of corrosion
control — polyethylene encasement -
that has been protecting iron pipe from
aggressive soils since it was first installed in
1958.

e Represents a significant evolutionary
advancement in corrosion protection for
ductile iron pipe.

/ “.v

-Bio Enhanced Polyethylene Encasement
.and Corrosion Control =

 V-BIO ENHANGED POLYWRAP
Significant scientific advancement in.
corrosion protection for ductile iron pipe.
: Faee

ENGINEERED TO DO MORE
Cutting edge casting technology

£ delivers consistent, highly
: /o ‘engineered product. .
e Consists of three layers of co-extruded

linear low-density polyethylene (LLDPE)
film fused into one.

e Features an inside surface that is
infused with a proprietary blend of an
anti-microbial compound to mitigate
microbiologically  influenced  corrosion
("MIC") and a volatile corrosion inhibitor
("VCI") to control galvanic corrosion.

e Protects against corrosion without
consuming or degrading the compound or
the corrosion inhibitor. The film's enhanced
properties will last over time.

e Meets all requirements of the American
National Standards Institute and the
American  Water Works  Association
(ANSI/AWWA C105/A21.5) standard for
polyethylene encasement.

¢ The most advanced method of corrosion
control.

For details about V-Bio enhanced
polyethylene encasement, ductile iron pipe
or the Ductile Iron Pipe Research Association
visit: www.dipra.org/v-bio/
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Standard Dimensions and Weights

Table No. 11-2
Pipe Size Lay Flat Length Tape Required? Weight
(in.) size Per Roll' per(fJ?int Per Roll'
4 20 500 5 72
6 20 500 6 72
8 20 500 8 72
10 27 380 9 73.9
12 27 380 10 73.9
14 34 300 1 73.44
16 34 300 12 73.44
18 41 260 13 73.8
20 41 260 15 73.8
24 54 210 17 81.6
30 67 175 21 72.4
36 81 175 25 75.27
42 81 175 28 75.27
48 95 110 32 82
54 108 110 35 83.64
60 108 110 36 83.64
64 121 100 39 74.96

" Weights and lengths subject to change.

2Based on one turn at each end, six 4” long strips to secure loose wrap plus approximately
5% extra.

A Specification for V-Bio Enhanced Polyethylene Encasement
for Ductile Iron Pipe

Polyethylene encasement for use with installed in accordance with AWWA C600
ductile iron pipe shall meet all the and ANSI/AWWA C105/A21.5 and also in
requirements for ANSI/AWWA C105/ accordance with all recommendations and
A21.5, Polyethylene Encasement for practices of the AWWA M41, Manual of
Ductile Iron Pipe Systems. Water Supply Practices — Ductile Iron Pipe
and Fittings. Specifically, the wrap shall be
In addition, polyethylene encasement overlapped one foot in each direction at
for use with ductile iron pipe systems joints and secured in place around the pipe,
shall consist of three layers of andany wrap attap locations shall be taped
co-extruded linear low density polyethylene  tightly prior to tapping and inspected for
(LLDPE), fused into a single thickness of not  any needed repairs following the tap.
less than eight mils.
All installations shall be carried out by
The inside surface of the polyethylene wrap  personnel trained and equipped to meet
to be in contact with the pipe exterior shall  these various requirements.
be infused with a blend of antimicrobial
compound to mitigate microbiologically The installing contractor shall submit
influenced corrosion and a volatile corrosion  an affidavit stating compliance with the
inhibitor to control galvanic corrosion. requirements and practices of ANSI/
AWWA  C150/A21.50,  ANSI/AWWA
Ductile iron pipe and the polyethylene C151/A21.51, ANSI/AWWA C105/A21.5,
encasement used to protect it shall be ~AWWA C600 and M41.
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Traditional Polyethylene Encasement

In areas where severely aggressive soils
are encountered, the use of a polyethylene
tube or sheet encasement has been proven
to provide highly effective, economical
protection. The protection against corrosion
provided by loose polyethylene is different
in several ways and should not be confused
with coatings applied directly to the barrel
of the pipe. The most significant difference
is its ability to protect without creation of
concentration cells at holidays. Also, since
the encasement is applied when the pipe is
actually put in the ground, coating damage
due to shipping, handling, etc., is minimized.

As water may be present in the soil
around the pipe, water may also be present
between the pipe and wrap. Water inside
the polyethylene tubing initially bears some
characteristics of the soil environment, and
corrosion may start. But within a short
period of time initial oxidation depletes
the oxygen supply in the water, and other
electrochemical corrosion reactions also
progress to completion. At this point a state
of chemical equilibrium is reached.

Since the first field installation of
polyethylene wrap on gray iron pipe in 1958,
installations have been made in severely
corrosive soils throughout the United States.
The success of the polyethylene encasement
procedure developed in the United
States has been adopted by several other
countries, and an International Standard for
Polyethylene Sleeving (ISO- 8180) has been
developed.

Research by the Ductile Iron Pipe
Research Association at several severely
corrosive test sites has verified that
polyethylene encasement provides a high
degree of protection and results in minimal
and generally insignificant exterior surface

corrosion of either ductile or gray iron
pipe thus protected. These findings have
been confirmed by the results of numerous
investigations of field installations.

Field tests have also indicated that
the dielectric capability of polyethylene
provides shielding for ductile and gray iron
pipe against stray current at most levels
encountered in the field.

Because polyethylene encasement is a
passive method of protecting ductile
iron pipe in aggressive soils, it can effect
greater reliability and savings than cathodic
protection systems which require continual
monitoring, maintenance and  other
operating expenses, and trained personnel.
Cathodic protection systems can also cause
collateral harm in some cases to nearby
unprotected ferrous structures.

For protection in areas of severely
aggressive soils, AWWA C105 covers
materials and installation procedures for
polyethylene encasement of underground
installations of ductile iron piping for water
and other liquids.

Polyethylene wrap in tube or sheet
form for piping encasement is manufactured
of virgin polyethylene material conforming
to the requirements of ANSI/ASTM
Standard Specification D1248. The specified
minimum thickness for linear low-density
polyethylene film is 0.008 in. (8 mils). The
specified minimum thickness for high-
density, cross-laminated polyethylene film is
0.004 in. (4 mils).

Material, required markings, and
installation methods are all in accordance
with the requirements of AWWA C105. This
standard and more detailed publications
by DIPRA regarding loose polyethylene
encasement are available from AMERICAN.
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Traditional Polyethylene Tubing and Tape
ANSI/AWWA C105/A21.5

Tubing in Roll

Table No. 11-3
Approximate Weight in Pounds Approx. weiaht (ib
Pipe Size Flat Tubet 8 mil low-density P.E. ggr 500’ rolglJ4 r(nil) Tape Required*

in. Min. Width high-density cross- Per Joint

in. Per 1000’ Per 22’ Long laminated P.E. ft.
of Tube Individual Tube

4 14 89 2 21 5
6 16 102 3 24 6
8 20 128 3 30 8
0 24 154 4 36 9
12 27 173 4 40 10
14 30 192 5 45 11
16 34 218 5 51 12
18 37 237 6 55 13
20 41 262 6 61 15
24 54 346 8 80 17
30 67 429 10 100 21
36 81 518 12 120 25
42 81 518 12 120 28
48 95 608 14 141 32
54 108 689 16 161 35
60 108 689 16 161 36
64 121 772 18 180 39

*Based on one turn at each end, six 4"-long strips to secure loose wrap plus approximately 5% extra.

TFlat tube widths are shown for Fastite, Flex-Ring, Lok-Ring, and MJ Joints. Check AMERICAN for Flat tube widths

required for Flex-Lok Joints.

The standard color for low-density polyethylene is black. It can also be furnished white, green, red, buff, royal blue, and
lavender on special order. The standard color for high-density, cross—laminated polyethylene is white. It can also be furnished
black on special order.

Installation of Polyethylene Encasement

Installment methods as set forth in ANSI/AWWA C105/A21.5 and DIPRA's “Polyethelyne
Encasement” brochure should be followed.
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AMERICAN Historical Data

Obsolete Piping Materials

Cast iron pipe will often last for cen-
turies. One evidence of this is the world's
oldest known cast iron water mains which
were installed to supply water to the town
and parks of Versailles, France. This pipe
provided continuous service for more than
300 years. However, changing require-
ments and improved manufacturing tech-
niques have resulted in some piping mate-
rials' becoming obsolete. Although no
longer manufactured, many piping mate-
rials continue in service, such as cast iron
pipe with caulked bell and spigot joints
which was one of the earliest types of
joints used for underground service.

Over the years AMERICAN furnished
millions of feet of gray cast iron pipe in
sizes 2" through 48"; however, ductile
iron has replaced gray iron in all of the
pipe and fittings now being manufactured.

In ductile iron, like in gray cast iron,
AMERICAN has continued to make
improvements in joints and configurations,
eliminating some joints in the process.

This section is included to furnish lim-
ited information pertaining to some of
these obsolete materials. Contact AMERI-
CAN for additional information if needed.

Note: When connecting to or repairing
existing pipelines, it is good practice to
carefully examine/measure the items
involved prior to procuring materials and
prior to commencing labor- and equipment-
intensive operations. This would require at
least minimal exposure of existing buried
pipelines for identification and measure-
ment. Likewise, all OSHA and other safety
and governmental regulations should be
complied with in such operations.

Cast Iron Pipe - being replaced by a larger main - is taken up after years of service
for installation in another location for continued service.
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Wall Thicknesses and Outside Diameters
of Pit Cast Gray Iron Pipe

Table No. 12-1 AWWA Standard
Wall Thicknesses in Inches Outside Diameters in Inches
Size ClassA | ClassB | ClassC | ClassD | ClassA | ClassB | ClassC | Class D

n. 100 Ft. 200 Ft. 300 Ft. 400 Ft. 100 Ft. 200 Ft. 300 Ft. 400 Ft.

Head Head Head Head Head Head Head Head
4 42 45 .48 .52 4.80 5.00 5.00 5.00
6 44 48 .51 .55 6.90 7.10 7.10 7.10
8 46 .51 .56 .60 9.05 9.05 9.30 9.30
10 .50 .57 .62 .68 11.10 11.10 11.40 11.40
12 .54 .62 .68 .75 13.20 13.20 13.50 13.50
14 .57 .66 .74 .82 15.30 15.30 15.65 15.65
16 .60 .70 .80 .89 17.40 17.40 17.80 17.80
18 .64 .75 .87 .96 19.50 19.50 19.92 19.92
20 .67 .80 .92 1.038 21.60 21.60 22.06 22.06
24 .76 .89 1.04 1.16 25.80 25.80 26.32 26.32
30 .88 1.03 1.20 1.37 31.74 32.00 32.40 32.74
36 .99 1.15 1.36 1.58 37.96 38.30 38.70 39.16
42 1.10 1.28 1.54 1.78 44.20 44.50 4510 45.58
48 1.26 1.42 1.71 1.96 50.50 50.80 51.40 51.98
54 1.35 1.55 1.90 2.23 56.66 57.10* 57.80 58.40
60 1.39 1.67 2.00 2.38 62.80 63.40 64.20 64.82
72 1.62 1.95 2.39 - 75.34 76.00 76.88 -
84 1.72 2.22 - - 87.54 88.54 - -

* In the time frame from the mid-1960s-1988, AMERICAN also produced centrifugally cast Fastite and various push-on
restrained-joint ductile iron pipes with a 57.10” nominal barrel O.D. (see Tables 12-13,14). This specific O.D. 54" ductile
iron pipe is no longer produced, and modern 54” pipe has a 57.56” nominal O.D.

AMERICAN Mono-Cast Gray Iron Pipe
Standard Laying Condi

A - Flat Bottom Trench B - Flat Bottom Trench
Untamped Backfill Tamped Backfill

C - Pipe Laid on Blocks . D - Pipe Laid on Blocks
Untamped Backiil Fig. 12-1 Tamped Backfil

In the 1970 Revision of ANSI A21.6 and A21.8, laying conditions “C" and “D"
were deleted and laying condition “F" was added. See below.
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F - Pipe bedded in sand
or gravel, tamped backfill
Fig. 12-2
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AMERICAN Mono-Cast Bell and Spigot Gray Iron Pipe
Centrifugally Cast in Sand-Lined Molds

ANSI A21.8 (AWWA C108) Standard

Pipe Size X
— 312" | 1.00"
25" 14"-48" | 1.25" X
v 25"
: ‘ﬂﬁ
441 85" Wit A
T
D 16'- 0"
FE A
Table No. 12-2
i Dimensions in Inches
Sll:e ilr:. Pattern
B D E F

3 3.96 BCD 1.25 3.50 4.76 7.26
4 4.80 A 1.30 3.50 5.60 8.20
4 5.00 BCD 1.30 3.50 5.80 8.40
6 6.90 A 1.35 3.50 7.70 10.40
6 7.10 BCD 1.35 3.50 7.90 10.60
8 9.05 AB 1.45 4.00 9.85 12.75
8 9.30 CD 1.45 4.00 10.10 18.00
10 11.10 AB 1.55 4.00 11.90 15.00
10 11.40 CD 1.55 4.00 12.20 15.30
12 13.20 AB 1.60 4.00 14.00 17.20
12 13.50 CD 1.60 4.00 14.30 17.50
14 15.30 AB 1.70 4.00 16.10 19.50
14 15.65 CD 1.70 4.00 16.45 19.85
16 17.40 AB 1.75 4.00 18.40 21.90
16 17.80 CD 1.75 4.00 18.80 22.30
18 19.50 AB 1.80 4.00 20.50 24.10
18 19.92 CD 1.80 4.00 20.92 24.52
20 21.60 AB 1.90 4.00 22.60 26.40
20 22.06 CD 1.90 4.00 23.06 26.86
24 25.80 AB 2.05 4.00 26.80 30.90
24 26.32 CD 2.05 4.00 27.32 31.42
30 32.00 B 2.25 4.50 33.00 37.50
36 38.30 B 2.45 4.50 39.30 44.20
42 44.50 B 2.65 5.00 45.50 50.80
48 50.80 B 2.85 5.00 51.80 57.50

AMERICAN Mono-Cast Bell and Spigot Gray Iron Pipe was also manufactured in accordance with Federal
Specification WW-P-421 in sizes 4" through 24" Class 150 and Class 250. The standard outside diameter was “CD” pat-
tern for 14" through 24" pipe. Alternate “AB” pattern pipe in these sizes and “B” pattern pipe in 30" through 48" sizes
were also produced.

Pressure class thicknesses per ANSI A21.8 (AWWA C108) were the same as for those shown for Mechanical Joint
Pipe in Table Nos. 12-8 and 12-9.

Weight of Lead and Jute Per Joint—AWWA

Table No. 12-3

Size Lead Jute Size Lead Jute Size Lead Jute
in. Ib. Ib. in. Ib. Ib. in. Ib. Ib.
3 6.50 .18 14 24.00 .81 36 77.25 3.00
4 8.00 .21 16 33.00 94 42 104.25 3.50
6 11.25 .31 18 36.90 1.00 48 119.00 4.00
8 14.50 A4 20 40.50 1.25 54 133.00 5.60
10 17.50 .53 24 52.50 1.50 60 148.00 6.20
12 20.50 .61 30 64.75 2.06 - -

12-3
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AMERICAN HISTORICAL DATA—OBSOLETE PIPING MATERIALS

@/ DUCTILE IRON PIPE

AMERICAN Gray Iron Fastite Joint Pipe
ANSI/AWWA C111/A21.11
Standard Dimensions

V7,

A,
G D LAYING LENGTH
Fl A
Table No. 12-4
Dimensions in Inches
Size Laying Length A D F
in. ft.-in. Outside Depth of Bell 0.D. BeltLD
Diameter Socket Maximum s
3 20'-0" 3.96 3.00 6.08 4.07
4 20'-0" 4.80 3.31 713 4.91
6 20'-0" 6.90 3.38 9.19 7.01
8 20'-0" 9.05 3.75 11.50 9.16
10 20'-0" 11.10 3.75 18.75 11.21
12 20' - 0" 13.20 3.75 15.75 13.31

For trim pipe allowance see AWWA C106.

AMERICAN Gray Iron Mechanical Joint Pipe
ANSI/AWWA C111/A21.11
Standard Dimensions

Uty

LAYING LENGTH

Kol |A B K,
Table No. 12-5
) Dimensions in Inches Bolts
size | [Shatn
in. | Stin. A B J Ky Ko L m | No.ber| Size
3 20' -1 3.96 2.5 6.19 7.62 7.69 .94 .62 4 %X3
4 20' -1 4.80 2.5 7.50 9.06 9.12 1.00 .75 4 % X 3%
6 20'-1 6.90 2.5 9.50 11.06 11.12 1.06 .88 6 % X 3%
8 20" - 1" 9.05 2.5 11.75 13.31 18.37 1.12 1.00 6 %X 4
10 20'-1"| 11.10 2.5 14.00 15.62 15.62 1.19 1.00 8 %X 4
12 20'-1"] 13.20 2.5 16.25 17.88 17.88 1.25 1.00 8 % X4

For trim pipe allowance see AWWA C106.
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AMERICAN Gray Iron Pipe
ANSI/AWWA C106/A21.6
Standard Thickness Classes

Table No. 12-6

si STANDARD CLASSES—Thickness in Inches
ize

n- 20 21 22 23 24 25 26 27 28 29 30
3 - - 32 35 38 41 44 48 52 56 60
4 - 32 35 38 41 44 .48 52 56 60 65
6 32 35 38 41 44 48 52 56 60 65 70
8 35 38 41 44 48 .52 56 60 65 70 76
10 38 41 44 48 52 .56 60 65 70 76 82
12 41 44 48 52 56 .60 65 70 76 82 89
14 43 48 51 55 59 .64 69 75 81 87 94
16 46 50 54 58 63 .68 73 79 85 92 99
18 50 54 58 63 68 .73 79 85 92 99 1.07
20 53 57 62 67 72 .78 84 91 98 1.06 1.14
24 58 63 68 73 79 .85 92 99 1.07 1.16 1.25
30 68 73 79 85 92 .99 1.07 1.16 1.25 1.35 1.46
36 .75 .81 .87 .94 1.02 1.10 1.19 1.29 1.39 1.50 1.62
42 .83 .90 97 1.05 1.13 1.22 1.32 1.43 1.54 1.66 1.79
48 .91 .98 1.06 1.14 1.23 1.33 1.44 1.56 1.68 1.81 1.95

Bold face figures indicate minimum Class thicknesses for 18/40 iron strength in accordance with AWWA C106.

Thicknesses shown for Classes 20 and 21 were regularly furnished by AMERICAN in higher (21/45) iron strength,
designed by the standard AWWA C101 method.

Calculated thicknesses, based on design conditions, were adjusted to the nearest Class thickness, or to the minimum
Class thickness if below specified minimum thickness.

12-5
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AMERICAN HISTORICAL DATA—OBSOLETE PIPING MATERIALS

) DUCTILE IRON PIPE

AMERICAN Mono-Cast Mechanical Joint Gray Iron Pipe
Centrifugally Cast in Sand-Lined Molds
14"-48" Sizes
ANSI A21.8 (AWWA C108) Standard

These Classes of pipe were for water service and other liquids under 5 feet of cover, lay-
ing condition “B" (flat bottom trench with tamped backfill), and for iron strengths indicated.

Table No. 12-8

18/40 IRON 21/45 IRON
size Outside ) Weight in Pounds ) Weight in Pounds
in. Dlameter Tl:::t- Per F Per F Per T;'éﬁ: Per F Per F Per
in |Borrena| e | 1eFoer | " | Aetreve| R st 16 Toor
100 PSI Working Pressure CLASS 100 231 Feet Head
14 156.30 .51 73.9 78.8 1260 48 69.7 74.6 1195
16 17.40 .54 89.2 95.0 1520 .50 82.8 88.7 1420
18 19.50 .58 | 107.6 114.7 1835 .54 | 100.4 107.5 1720
20 21.60 .62 | 127.5 135.9 2175 b57 | 117.5 125.9 2015
24 25.80 .68 | 167.4 178.5 2855 .63 | 165.4 166.5 2665
30 32.00 79 | 2417 259.5 4150 79 | 2417 259.5 4150
36 38.30 .87 | 319.2 343.9 5500 .87 | 319.2 343.9 5500
42 44.50 97 | 4139 445.7 7130 .90 | 384.6 416.5 6665
48 50.80 1.06 | 516.8 5571 8915 1.06 | 516.8 5571 8915
150 PSI Working Pressure CLASS 150 346 Feet Head
14 156.30 .51 73.9 78.8 1260 .48 69.7 74.6 1195
16 17.40 54 89.2 95.0 1520 .54 89.2 95.0 1520
18 19.50 .58 | 107.6 114.7 1835 .58 | 107.6 114.7 1835
20 21.60 62 | 127.5 135.9 2175 62 | 127.5 135.9 2175
24 25.80 73 | 179.4 190.4 3045 .68 | 167.4 178.5 2855
30 32.00 .85 | 259.5 277.3 4435 79 | 241.7 259.5 4150
36 38.30 94 | 344.2 368.9 5900 .87 | 319.2 343.9 5500
42 44.50 1.05 | 447.2 4791 7665 97 | 4139 445.7 7130
48 50.80 1.14 | 554.9 595.2 9525 1.06_| 516.8 5571 8915
250 PSI Working Pressure CLASS 250 577 Feet Head
14 15.30 .59 85.1 90.0 1440 .55 79.5 84.4 1350
16 17.40 .63 | 103.6 109.6 1755 .58 95.6 101.5 1625
18 19.50 .68 | 1254 132.5 2120 .63 | 116.5 123.5 1975
20 21.60 72 | 147.4 165.7 2490 .67 | 137.5 145.9 2335
24 25.80 .79 | 193.7 204.8 3275 .79 | 193.7 204.8 3275
30 32.00 .99 |300.9 318.7 5100 .85 | 259.5 277.3 4435
36 38.30 1.10 | 4011 425.8 6815 1.02 | 372.7 397.4 6360
42 44.50 1.22 | 517.6 549.5 8790 1.13 | 480.4 512.3 8195
48 50.80 1.33 | 644.9 685.2 10965 1.23 | 597.6 637.9 10205

Iron of 18/40 strength was in accordance with ANSI A21.8.

Iron of 21/45 strength was AMERICAN standard with thicknesses designed by the standard ANSI method.

AMERICAN furnished 14" through 24" Gray Iron Pipe in nominal 20-foot lengths for several years prior to discontinuing
manufacture of Gray Iron Pipe in these sizes.

AMERICAN currently manufactures Mechanical Joint ductile iron pipe in sizes 4" through 24". See Section 3.
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DUCTILE IRON PIPE

AMERICAN Flanged Gray Iron Pipe
ANSI A21.15 (AWWA C115) Standard

Table No. 12-11

)

Weight in Pounds
Size Pres_sure Thick- T‘,’:’ii'l'(_ Pipe Stan*dard ANSI A21.15 Flg ANSI 250 B16.1 Flg
in. Rating | ness ness 0.D. Length | Per Foot Std. 1d;
psi Class in. in. foin Plain End One Lgth. One Lgth.
. Flange |Pipe With| Flange | Pipe With
2 Figs 2 Flgs
2 250 - .38 275 | 11'-6" 8.8 4 110 7 115
3 250 24 .38 396 |11'-6" 13.3 7 165 12 175
4 250 23 .38 480 |19'-6" 16.5 13 350 20 360
6 250 22 .38 6.90 [19'-6" 24.3 17 510 34 540
8 250 22 41 9.05 |19'-6" 34.7 27 730 50 775
10 250 22 44 11.10 [19'-6" 46.0 38 975 70 1035
12 150 22 48 13.20 [19'-6" 59.8 58 1280 = =
12 250 23 .52 13.20 [19'-6" 64.6 58 1375 102 1465
14 150 22 .51 15.30 |20'-0" 73.9 72 1620 = =
14 250 24 .59 156.30 [20'-0" 85.1 72 1845 130 1960
16 150 22 .54 17.40 [20'-0" 89.2 90 1965 = =
16 250 24 .63 17.40 | 20'-0"| 103.6 90 2250 162 2395
18 150 22 .58 19.50 [20'-0"| 107.6 90 2330 = =
18 250 24 .68 19.50 [20'-0"| 125.4 90 2690 200 2910
20 150 22 .62 21.60 [20'-0"| 127.5 115 2780 = =
20 250 24 72 21.60 |20'-0"| 1474 115 3180 245 3440
24 150 23 .73 25.80 [20'-0"| 179.4 160 3910 = =
24 250 24 .79 25.80 |20'-0"| 1938.7 160 4195 370 4615
30 150 23 .85 32.00 |16'-0"| 259.5 240 4630 = =
30 250 25 .99 32.00 | 16'-0"| 300.9 240 5295 530 5875
36 150 23 .94 38.30 | 16'-0"| 344.2 350 6205 - -
36 250 25 1.10 38.30 | 16'-0"| 401.1 350 7120 710 7840
42 150 23 1.05 4450 | 16'-0"| 447.2 500 8155 - -
42 250 25 1.22 4450 | 16'-0"| 517.6 500 9280 900 10080
48 150 23 1.14 50.80 | 16'-0"| 554.9 625 10130 - -
48 250 25 1.33 50.80 [16'-0"| 644.9 625 11570 1350 13020

*Tolerance on length was + 1/16" for 2" through 10" sizes and + 1/8" for 12" and larger.
**Standard drilling was for bolt holes to straddle centerline. Special drilling was furnished on request of purchaser.

Flanges were not back faced unless specified.

Pressure rating designated in table above was maximum water working pressure.
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/ DUCTILE IRON PIPE

AMERICAN Abrasion-Resistant Pipe
BHN 285 Minimum

PE and PE Pipe
Table No. 12-12

. Nominal
Size 0.D. Thickness Laying Length*
in. in. Minimum Maximum MJ & PE PE & PE
in. in. ft. ft.-in.
6 6.90 .32 .55 20' 19'-6"
8 9.05 .35 .65 20' 19'-6"
10 11.10 .38 .68 20' 19'-6"
12 138.20 A1 .70 20' 19'-6"
14 156.30 43 .70 20' 19'-6"
16 17.40 .46 .70 20' 19'-6"

*Laying lengths were nominal and were subject to trim variations.

Special O.D. pipe were available in some sizes.

Standard AWWA C151 thickness classes as well as special thicknesses between the minimum and maximum speci-
fied above, were furnished.

Lower or higher hardness grades were furnished. The higher grades were limited to plain end joints.

For field cuts of abrasive-resistant pipe, abrasive cut-off wheels are recommended.

AMERICAN Ductile Iron Lok-Set Joint Pipe
Standard Dimensions

Table No. 12-13

No. Set Screws Required

Size Dimensions in Inches %:? for Internal Pressure
in. Screws* 100 150 200
A D F in. psi psi psi
24 25.80 5.75 29.94 %x 1 6 10 12
30 32.00 6.50 35.75 %x 1% 8 12 16
36 38.30 6.50 42.25 %x 1% 10 16 20
42 44,50 6.50 48.00 %x 1% 12 18 24
48 50.80 6.50 54.56 %x 1% 14 20 28
54 57.10 6.50 61.44 %X 1Y 16 24 32

*Stainless Steel, Type 416.

Minimum Class Ductile Iron Pipe for Lok-Set Joint 24" and 30" sizes was Class 51; for 36" - 54" sizes was Class 50. Nominal laying length
— which was subject to trim allowance — was 20'. If exact lengths were required figure 19'-11" for 24" and 18' for 30" - 54". See Section 3 for
weights.

Either Lok-Set Joint fittings or Lok-Fast Joint fittings were normally furnished for installation with Lok-Set Joint Pipe. A pipe with combination
of Lok-Set bell and Lok-Fast gland end facilitated the use of Lok-Fast fittings.
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AMERICAN Ductile Iron Lok-Fast Joint Pipe
Standard Dimensions

K A B J
C
Table No. 12-14 1-80000
A Nominal B K Thickness of Flange
Size Outside | Laying | Socket Plai:l: End| Bont 0.D.Gland and Gland
in. Diameter Length Depth to Gland Circle Flange L M
in. ft.-in. in. in. in. in. in. in.
4 4.80 20 3.31 4.03 8.06 9.56 .75 .75
6 6.90 20 3.38 4.25 10.25 11.75 .87 .87
8 9.05 20 3.75 4.56 12.50 14.00 1.00 1.00
10 11.10 20 3.75 4.62 14.69 16.19 1.00 1.00
12 13.20 20 3.75 4.62 16.75 18.25 1.00 1.00
14 156.30 20 5.23 6.00 18.75 20.50 1.00 1.50
16 17.40 20 5.23 6.00 21.00 22.75 1.12 1.56
18 19.50 20 5.50 6.75 23.25 25.12 1.12 1.62
20 21.60 20 5.50 6.75 25.50 27.38 1.25 1.69
24 25.80 20 5.50 6.75 30.00 31.88 1.25 1.81
30 32.00 20 6.50 7.25 36.88 39.12 1.50 2.25
36 38.30 20 6.50 7.25 43.75 46.00 1.63 2.44
42 44.50 20 4.75 6.00 50.62 53.12 1.50 2.62
48 50.80 20 4.75 6.00 57.50 60.00 1.50 2.81
54 57.10 20 5.25 6.50 64.38 £66.88 3.00 3.00

Center-to-socket dimensions for Lok-Fast fittings were normally the same as those for Mechanical Joint fittings.

Socket depths of 14"-36" Lok-Fast fittings differed from those shown above.

The dimensions for 42"- 54" Lok-Fast Pipe were, where applicable, the same for Lok-Fast fittings.

Lok-Fast joints were made in the various configurations shown in various combination of diameters. Dimensions in this
table relate to a certain combination of diameters and configurations and may not apply to other combinations.

12-13
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AMERICAN Ductile Iron Threaded Joint Pipe
with Ductile Couplings

NOMINAL LENGTH —»‘
LI S NN Ty

< 1
— Woﬁoffff7ffJ}WfAWf”f”f”f”f” -
- !
2 NN\
«<— C —>f
1-95000 A-35833
Pipe Coupling

AMERICAN Ductile Iron Threaded Joint Pipe offered several advantages over other pipe
materials, namely, long life, uniformity of product, high physical strength properties,
and easy threading.

Table No. 12-15

Pipe—1-95000 Coupling—A-35833
T Weight in Pounds Dimensions in Inches
Siinze iﬁ Thi‘!:vkar:less P D Weight
- . er
in. por | 196" c D Over- b
Length Ribs*
4 4.80 .32 13.8 270 4.00 5.75 6.00 10
6 6.90 .34 21.4 415 4.50 7.88 8.12 16
8 9.05 .36 30.1 585 5.00 10.12 10.38 25
10 11.10 .38 39.2 765 5.25 12.50 12.75 40
12 13.20 .40 49.2 960 5.75 14.62 14.88 55
14 15.30 42 60.1 1170 6.25 16.88 1712 75
16 17.40 43 70.1 1365 6.75 19.25 19.50 110
18 19.50 44 80.6 1570 7.00 21.38 21.62 125
20 21.60 45 91.5 1785 7.50 23.62 23.88 155
24 25.80 A7 114.4 2230 8.25 28.12 28.38 235

*Ribs were furnished on couplings only when specified.

Special threading and long couplings could be furnished as desired. Tabulated wall thicknesses are special Class 53;
heavier wall thicknesses could be furnished. Maximum length was 19" - 6".

Design was for 250 psi water working pressure.

“D” dimension on coupling had normal tolerance of +0.12".

Threaded Joint Pipe was furnished to the applicable requirements of ANSI/AWWA C151/A21.51 with standard ductile
iron outside diameters. Threads were taper pipe threads in accordance with ANSI B2.1 adapted to standard ductile iron pipe
outside diameters, as shown above. This pipe could be furnished with linings and coatings as described in Section 11.
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AMERICAN Molox Ball Joint Pipe

Technical Data

Approx. 3/8" to 1/2"

M ¥ L .
H <—W AMERICAN Stainless Steel
— .

w
Table No. 12-16  ~ J
Dimensions in inches Bolts Appro
. rox.
S A K N J M L Por | Size |Length [ doint
Joint n. n.
4 4.80 | 11.00 | 12.00 9.50 1.12 112 8 % 4 15°
6 6.90 | 13.00 | 14.06 | 11.50 1.25 1.31 12 % 4 15°
8 9.05 | 156,50 | 16.75 | 14.00 1.38 1.38 12 % 4% 15°
10 11.10 | 18.25 | 19.62 | 16.62 1.50 1.50 16 % 4% 15°
12 13.20 | 21.25 | 22.75 | 19.50 1.75 1.62 16 % 5 15°
14 16.830 | 24.12 | 25,75 | 22.12 1.88 1.75 18 1 6 15°
16 17.40 | 27.25 | 28.75 | 25.00 1.94 1.75 20 1 6 15°
18 19.50 | 29.00 | 30.75 | 27.00 2.06 1.88 22 1 6 15°
20 21.60 | 32.38 | 34.12 | 30.25 2.19 2.00 24 1 6 15°
24 25.80 | 37.00 | 38.75 | 34.75 2.38 2.12 24 1 6% 15°
30 32.00 | 44.25 | 46.12 | 42.00 2.50 2.50 28 1% % 12)4°
36 38.30 | 51.88 | 53.88 | 49.38 2.75 2.75 32 1% 8 12°
42 4450 | 59.38 | 61.50 | 56.62 3.00 3.00 36 1% 8% 12)4°
48 50.80 | 66.50 | 68.69 | 63.75 4.25 3.25 44 1% 10 12}4°
54 57.10 | 74.00 | 76.31 71.25 5.25 3.25 44 1% 11 12°
Contact AMERICAN for thickness “T” dimensions.
Laying Length/Overall Length
=l s
N ks)
D :
s
RE
A Laying Length (L.L.) B
Table No. 12-17 I Overall Length
Size A B Sackat o ol
n- n- n- G.l. D.I. To obtain overall lengths of Molox Ball
4 81 2.31 18'- 0" 20' - 2" Joint Pipe when used in combination with
6 94 244 | 18'-0" | 20'-2" other conditions, the following formulas
8 1.06 2.69 18'-0" [ 20'-2" were applicable:
10 1.12 3.50 | 17-10/" | 20°- 2" | Molox Socket & Molox Ball. A+B+L.L.*
12 1.25 4.25 15,'10%,, 20, -2 . | Molox Socket & Flange............. A+L.L.*
14 1.37 4.88 15'-9%" | 15'-10 ) .
16 150 505 15 -9 |15 - opr Molox Socket & Plain End........ A+L.L.
18 162 5.50 15'-9" | 15'-9gy" | Molox Ball & Flange................. B+L.L.*
20 1.75 6.38 15'-8" [15'-8%"| Molox Ball & Plain End............. B+L.L.*
24 212 6.38 16'-8" [ 15'-8%" | Molox Ball & Molox Ball......... 2B+L.L.*
30 2.50 7.00 15'-64%" | 156" - 7" *Each "L.L." listed above refers to the laying
36 2.69 7.81 15'-6%" [ 16'-7" length of the pipe with the particular combination of
42 2.94 8.56 - 19'- 6" joints specified.
48 3.19 9.19 - 19'-6"
54 3.59 9.75 - 19'-6"
The manufacture of 4" through 36" Molox Pipe was discontinued in 1975 and 42"-54" was discon- 12-15

tinued in 1991. Prior to 1975 some 4" through 12" Molox Pipe was furnished of ductile iron with thread-
ed-on bells; dimensions in Table No. 12-16 applied. See Section 10 for 4"-54" Flex-Lok Pipe.
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AMERICAN Molox Ball Joint Bends

When deflection in excess of that allowed for one joint was required, the necessary
deflection would often be made in two or more successive joints. If the installation condi-
tions did not allow this, increased deflections would be obtained by the use of AMERICAN
Molox Ball Joint Bends, as shown above. These bends were installed at any joint in the
Molox Ball Joint pipeline. Bends were usually furnished with 22'%4° and 45° curvature, but
other degrees of curvature were furnished when required.

In the event AMERICAN Molox Ball Joint Bends were not adaptable to the particular
piping installation, the use of AMERICAN Ball Joint Double Hubs to provide additional
deflection was recommended.

AMERICAN Molox Ball Joint Double Hubs

Table No. 12-18

Dimensions in inches .
size Weight | Maximum
in. L M N K J Ib Provided

4 8.00 6.50 2.00 11.00 12.00 60 30°

6 9.00 712 2.25 13.00 14.06 90 30°

8 11.00 8.88 3.50 15.50 16.75 140 30°
10 13.00 10.75 3.75 18.25 19.62 200 30°
12 15.50 13.00 4.50 21.25 22.75 300 30°
14 17.50 14.75 5.00 2412 25.75 390 30°
16 18.50 15.50 5.00 27.25 28.75 520 30°
18 20.75 17.51 6.50 29.00 30.75 650 30°
20 22.75 19.25 6.50 32.38 34.12 880 30°
24 24.50 20.25 7.50 37.00 38.75 1200 30°
30 28.00 23.00 9.00 44.25 46.12 1840 25°
36 31.50 26.12 10.50 51.88 53.88 2670 25°

The angle of deflection provided by each end of the Molox Ball Joint Bend or Double Hub was the same as that indi-
cated in Table No. 12-16 for the corresponding size of AMERICAN Molox Ball Joint Pipe.
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AMERICAN Monoloy
Centrifugally Cast Gray Iron Pipe

Manufactured to Steel Pipe Outside Diameters

AMERICAN Standard

A-900
Plain End Pipe

A-901

Threaded and Coupled Pipe

)

A-903
Flanged Pipe
Table No. 12-19
Pi Pi Wall Standard Weight in Pounds
. ipe ipe a andar
Size 0.D. ID. |Thickness| Length | perFoot | , Per Per A-902
. in. in. in. ft.-in. | pPlain End P:-zﬁ:gé:d Flange CO:SIring

2 2.38 1.88 .25 11'-6" 5.2 60 4 3
3 3.50 2.78 .36 16'-0" 111 180 7 5
4 4.50 3.76 .37 16'-0" 156.0 240 12 7
5 5.56 4.80 .38 16'-0" 19.3 310 14 10
6 6.62 5.82 .40 16'-0" 24.4 390 17 13
8 8.62 7.70 46 16'-0" 36.8 590 25 20
10 10.75 9.71 52 16'-0" 52.1 835 35 35
12 12.75 11.59 .58 16'-0" 69.2 1105 55 50

AMERICAN Monoloy Mechanical Joint Pipe (A-905) was also available.
AMERICAN Monoloy Pipe was discontinued in 1972.
Threaded Joint Ductile Iron Pipe, 4"-24", is still available with ductile iron pipe outside diameters. See Section 2.

12-17
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AMERICAN 2" and 2%"

Centrifugally Cast Gray Iron Pipe

ANSI A21.12 Standard

= R
,i,,i,,i,,i,,i,,i,,if - 7”4”7”7E
B
A—;OO A-800 A-701 A-801
Plain End Pipe 2 2 Bell and Spigot Pipe 2 V4
W —— (-
¢ .25" ¢ o5
)
D N N s T S [
i ——
A-702 A-802 A-703 A-803
2 Mechanical Joint Pipe 214 2 Fastite Pipe 214
i i .38" E7
L P
<X
- -
A-706
o
Flange and Flange Pipe
Table No. 12-20
2" Pipe 2%" Pipe
Weight in Pounds Weight in Pounds
Igi':ﬁ L“:;:.g Bell Per Per Max. Lnan;),({g Bell Per Per Max.
il e B R R el e e R
ft-in. | Flange | "E0 | Bell [Lengtn [ 7™ |Flange | "ERd' | Beli |Length
Plain End 11'-6" - 5.5 - 63 [11'-6" - 6.12 - 70
Bell 12'-0" 4 5.5 5.83 70 [12'-0"| 4.6 6.12 6.5 78
Mechanical 12'-0" 4 55 5.83 70 |12'-0"| 4.6 6.12 6.5 78
Fastite 12'-0" 4 55 5.83 70 [12'-0"| 4.6 6.12 6.5 78
Flange 11'-6" 4 8.8 - *109 - - - - -

*With two flanges.

The manufacture of 2" and 2/4" Pipe was discontinued in 1975.
On Flange and Flange Pipe flanges were threaded on one or both ends.
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AWWA Bell and Spigot Fittings

AWWA C100

Standard Dimensions

l«—E
»D‘<—
F

)

25 | Tx rp
S e——y 7 jL 3
TR £
40"l
: o
1
——---C-B-A :H—: — SIZE+A---——- A—F-—w
iy
< [N
[N
J [N
AN\ 77
y X = 3/4" for 3"-6"
X =1"for 8"-48"
Table No. 12-21
Size Dimensions in Inches
: Class
n. A A, B c D E F T T w
3 D 396 | 3.96| 4.66 7.26 1.25 3.50 .65 48 48| 4.34
4 D 5.00 4.90 5.70 8.30 1.50 4.00 .65 .52 AT 5.28
6 D 710 7.00 7.80 | 10.60 1.50 4.00 .70 .55 .50 7.38
8 D 9.30 | 9.18| 10.00 | 13.00 150 | 4.00 .75 .60 54| 9.56
10 D 11.40 | 11.25| 12.10| 15.30 1.50 4.00 .80 .68 .60 | 11.63
12 D 13.50 | 13.35 | 14.20 | 17.60 1.50 4.00 .85 .75 .68 | 138.73
14 B 15.30 | 156.30 | 16.10 | 19.50 1.50 4.00 .85 .66 .66 | 15.80
14 D 15.65 | 15.65| 16.45 | 20.05 1.50 4.00 .90 .82 .82 | 16.15
16 B 17.40 | 17.40 | 18.40 | 22.00 1.75 4.00 .90 .70 .70 | 17.90
16 D 17.80 | 17.80 | 18.80 | 22.60 1.75 4.00 1.00 .89 .89 | 18.30
18 B 19.50 | 19.50 | 20.50 | 24.30 1.75 4.00 .95 .75 .75 | 20.00
18 D 19.92 | 19.92 | 20.92 | 25.12 1.75 4.00 1.05 .96 96 | 20.42
20 B 21.60 | 21.60 | 22.60 | 26.60 1.75 4.00 1.00 .80 .80 | 22.10
20 D 22.06 | 22.06 | 23.06 | 27.66 1.75 4.00 1.15 1.03 1.03 | 22.56
24 B 25.80 | 25.80 | 26.80 | 31.00 | 2.00 | 4.00 1.05 .89 .89 | 26.30
24 D 26.32 | 26.32 | 27.32 | 32.32 2.00 4.00 1.25 1.16 1.16 | 26.82
30 A 31.74 | 31.74 | 32.74 | 37.34 2.00 4.50 1.15 .88 .88 | 32.24
30 B 32.00 | 32.00 | 33.00 | 37.60| 2.00| 4.50 1.15 1.038 1.03 | 32.50
30 C 3240 | 32.40 | 3340 | 38.60| 2.00| 4.50 1.32 1.20 1.20 | 32.90
30 D 32.74 | 32.74 | 338.74 | 39.74 2.00 4.50 1.50 1.37 1.37 | 33.24
30 *B/D | 32.74 | 32.00 | 33.00 | 39.00 2.00 4.50 1.50 1.37 1.03 | 32.50
36 A 37.96 | 37.96 | 38.96 | 43.96| 2.00| 4.50 1.25 .99 .99 | 38.46
36 B 38.30 | 38.30 | 39.30 | 4490 | 2.00| 4.50 1.40 1.15 1.15| 38.80
36 C 38.70 | 38.70 | 39.70 | 4590 | 2.00| 4.50 1.60 1.36 1.36 | 39.20
36 D 39.16 | 39.16 | 40.16 | 46.96 2.00 4.50 1.80 1.58 1.58 | 39.66
36 *B/D | 39.16 | 38.30 | 39.30 | 46.10 2.00 4.50 1.80 1.58 1.15| 38.80
42 A 4420 | 4420 | 4520 | 50.80 | 2.00| 5.00 1.40 1.10 1.10 | 44.70
42 B 4450 | 4450 | 4550 | 51.50 2.00 5.00 1.50 1.28 1.28 | 45.00
42 C 4510 | 45.10 | 46.10 | 52.90 2.00 5.00 1.75 1.54 1.54 | 45.60
42 D 4558 | 45.58 | 46.58 | 54.18 2.00 5.00 1.95 1.78 1.78 | 46.08
42 *B/D | 45.58 | 44.50 | 45.50 | 53.10 2.00 5.00 1.95 1.78 1.28 | 45.00
48 A 50.50 | 50.50 | 51.50 | 57.50 | 2.00 | 5.00 1.50 1.26 1.26 | 51.00
48 B 50.80 | 50.80 | 51.80 | 58.40 | 2.00| 5.00 1.65 1.42 1.42 | 51.30
48 C 51.40 | 51.40 | 52.40 | 60.00 2.00 5.00 1.95 1.71 1.71 ] 51.90
48 D 51.98 | 51.98 | 52.98 | 61.38 2.00 5.00 2.20 1.96 1.96 | 52.48
48 *B/D 51.98 | 50.80 | 51.80 | 60.20 2.00 5.00 2.20 1.96 1.42 | 51.30

*B/D was an AMERICAN designation for fittings 30" and larger having Class B socket and spigot diameters with Class
D metal thickness.
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AWWA Bell & Spigot Fittings
Standard Bell & Bell and Bell & Spigot
Bends — Laying Dimensions
AWWA C100

A-201 A-203 A-205
Bell & Spigot Bell & Spigot Bell & Spigot
90° Bend 45° Bend 22 1/2° Bend
A-200 A-202 A-204
Bell & Bell Bell & Bell Bell & Bell
90°Bend 45° Bend 22 1/2° Bend

A-207 A-209
Bell & Spigot Bell & Spigot
11 1/4° Bend 5 5/8° Bend

A-206 A-208

Bell & Bell Bell & Bell
11 1/4° Bend 5 5/8° Bend

Table No. 12-22

Dimensions in Inches
) 90° Bend 45° Bend 22%° Bend 11%° Bend 5%° Bend
sil:e (%th) (%th) (%sth) (%2nd) (Y%ath)
A S A S A S A S A S

3 16 24 9.94 15.94 9.55 15.55 11.82 11.82 - -

4 16 24 9.94 15.94 9.55 15.55 11.82 11.82 - -

6 16 24 9.94 15.94 9.55 15.55 11.82 11.82 - -

8 16 26 9.94 15.94 9.55 15.55 11.82 11.82 - -
10 16 28 9.94 15.94 9.55 15.55 11.82 11.82 - -
12 16 28 9.94 15.94 9.55 15.55 11.82 11.82 - -
14 18 30 14.91 20.91 14.32 14.32 17.73 | 17.73 - -
16 24 36 14.91 20.91 14.32 14.32 17.73 | 17.78 - -
18 24 36 14.91 20.91 14.32 14.32 17.73 | 17.73 - -
20 24 36 19.88 25.88 19.10 19.10 23.64 | 23.64 23.58 | 23.58
24 30 42 24.85 30.85 23.87 23.87 23.64 | 23.64 23.58 | 23.58
30 36 48 24.85 30.85 23.87 23.87 23.64 | 23.64 23.58 | 23.58
36 48 60 37.28 37.28 35.80 35.80 23.64 | 23.64 23.58 | 23.58
42 48 60 37.28 37.28 35.80 35.80 23.64 | 23.64 23.58 | 23.58
48 54 66 37.28 37.28 35.80 35.80 23.64 | 23.64 23.58 | 23.58
54 - - 37.28 37.28 35.80 35.80 23.64 | 23.64 23.58 | 23.58
60 - - 37.28 37.28 35.80 35.80 23.64 | 23.64 23.58 | 23.58

Al fittings were furnished Bell and Bell as well as Bell and Spigot.
For “T” see Table No. 12-1.
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AWWA Bell & Sp
Standard All Bell an

ifot Fittings

Bell & Spigot

Tees and Crosses — Laying Dimensions
AWWA C100

A-214

A-215
Bell - Spigot
& Bell Tee

N

)

A-21 A-21
Table No. 1223 “'® ° Bens ool o
Dimensions in Inches
wlw | o s mw]os]m[u]s]s

3 10 10 22 30x18 20 26 34 |42x18 20 32 34
4 11 11 23 30x20 21 26 36 |42x20 21 32 36
6 12 12 24 30x24 23 26 38 |42x24 23 32 38
8 13 13 25 30x30 26 26 43 |42 x 30 26 32 43
10 14 14 26 36x 8 14 27 26 |42 x36 29 32 46
12 15 15 27 36x10 15 27 27 |42 x42 32 32 49
14 16 16 28 36x12 16 27 28 |48x12 17 33 29
16 17 17 29 36x14 18 29 30 |48x14 18 35 30
18 18 18 30 36x16 19 29 31 48 x 16 19 35 31
20 19 19 31 36x18 20 29 34 48 x18 20 35 34
24 21 21 33 36 x20 21 29 36 |48x20 21 35 36

30x 6| 13 24 25 36 x24 23 29 38 |48x24 23 35 38

30x 8| 14 24 26 36 x30 26 29 43 |48 x30 26 35 43

30x10| 15 24 27 36 x 36 29 29 46 |48 x 36 29 35 46

30x12| 15 24 27 42 x12 16 30 28 |48 x42 32 35 49

30x14| 18 26 30 42x14 18 32 30 |48x48 35 35 52

30x16| 19 26 31 42 x 16 19 32 31 - - - -

Reducing tees and crosses in sizes up to and including 24" had same laying dimensions as straight sizes.

Large diameter tees and crosses were furnished with ribs as required.

For “T” see Table No. 12-1.
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AWWA Bell & Spigot Fittings

Standard Reducers — Laying Dimensions

" 8" < 8" ‘4 8" > <« 8" >‘
-
,l ] .
. T . "
L L
A-224 A-225
Bell & Bell Large End
Reducer Bell Reducer
[« 8"> <8 j (»8"1 ¢8"T
7
I 2 | Y
i " il i
L L
A-226 A-227
Small End Spigot &
Bell Reducer Spigot Reducer
Table No. 12-24
Dimensions in Inches
Laying Length (L) Laying Length (L)
Si Si
in. | Bena | Large | Small | gpg0 | Sal | Bema | Large [ Small | gpigqr
Bell Bell Bell Ends Bell Bell Bell Ends
3 18.0 20.5 215 24 36 x 24 39.5 43.5 44.0 48
*4 16.5 20.0 20.5 24 36 x 24 73.5 77.5 78.0 82
*6 26.0 30.0 30.0 34 36 x 30 39.0 43.5 43.5 48
*8 26.0 30.0 30.0 34 36 x 30 73.0 77.5 77.5 82
10 26.0 30.0 30.0 34 42 x 20 39.0 43.0 44.0 48
12 26.0 30.0 30.0 34 42 x 20 73.0 77.0 78.0 82
14 28.0 32.0 32.0 36 42 x 24 39.0 43.0 44.0 48
16 28.0 32.0 32.0 36 42 x 24 73.0 77.0 78.0 82
18 28.0 32.0 32.0 36 42 x 30 38.5 43.0 43.5 48
20 34.0 38.0 38.0 42 42 x 30 72.5 77.0 77.5 82
24 34.0 38.0 38.0 42 42 x 36 38.5 43.0 43.5 48
30x18 33.5 37.5 38.0 42 42 x 36 72.5 77.0 77.5 82
30x 20 33.5 37.5 38.0 42 48 x 30 72.5 77.0 77.5 82
30x 20 73.5 77.5 78.0 82 48 x30 | 138.5 143.0 143.5 148
30 x24 33.5 37.5 38.0 42 48 x 36 72.5 77.0 77.5 82
30 x 24 73.5 77.5 78.0 82 48 x 36 | 138.5 143.0 143.5 148
36 x 20 39.5 43.5 44.0 48 48 x 42 72.0 77.0 77.0 82
36 x 20 73.5 77.5 78.0 82 48 x 42 | 138.0 143.0 143.0 148

*In sizes 3" through 24", laying length was the same for all reductions except as noted below:

For “T”

12-22

4 x 2 Reducers Small End Bell had a laying length of 21 inches.
4 x 2 Reducers Bell & Bell had a laying length of 17.5 inches.
6 x 2 Reducers Bell & Bell had a laying length of 27.5 inches.
6 x 3 Reducers Small End Bell had a laying length of 30.5 inches.
6 x 3 Reducers Bell & Bell had a laying length of 26.5 inches.
8 x 3 Reducers Bell & Bell had a laying length of 26.5 inches.

see Table No. 12-1.
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Table No. 12-25

AMERICAN Specials

Caulked Joint Sleeves
and Split Sleeves

Short Long

A-01760
Solid Sleeve

Short Long

A-01780
Split Sleeve

)

Dimensions in Inches Weight in Pounds
Size %V:\(I’Vé\ L Solid Sleeves Split Sleeves
in. Class D T Length A-01760 A-01780
Short Long Short Long Short Long
4 D 5.80 .65 10 15 45 65 65 100
6 D 7.90 .70 10 15 65 90 90 130
8 D 10.10 .75 12 15 100 120 135 165
10 D 12.20 .80 12 18 130 180 165 245
12 D 14.30 .85 14 18 185 225 230 295
14 B 16.20 .85 15 18 215 255 275 310
14 D 16.50 .90 15 18 235 275 300 355
16 B 18.50 .90 15 24 270 400 330 510
16 D 18.90 1.00 15 24 300 445 370 575
18 B 20.60 .95 15 24 320 470 380 585
18 D 21.00 1.05 15 24 360 530 430 685
20 B 22.70 1.00 15 24 370 540 435 665
20 D 23.10 1.15 15 24 435 640 505 800
24 B 26.90 1.05 15 24 470 685 535 820
24 D 27.40 1.25 15 24 575 840 670 1010
30 B 33.10 1.15 15 24 630 920 - 1060
30 D 33.80 1.50 15 24 860 1250 - 1415
36 B 39.40 1.40 15 24 920 1340 - 1500
36 D 40.20 1.80 15 24 1195 1750 - 1945
42 B 45.60 1.50 15 24 1140 1660 - 1855
42 D 46.70 1.95 15 24 1530 2230 - 2460
48 B 51.90 1.65 15 24 1435 2080 - 2290
48 D 53.10 2.20 15 24 1950 2845 - 3100
54 B 58.20 1.80 15 24 1800 2595 - -

Weight of Split Sleeve includes weight of side flange bolts and gaskets.
Fittings were normally gray iron but were furnished of ductile iron when specified.
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) DUCTILE IRON PIPE

Short Body Bell & Spigot Fittings
ANSI A21.10 Standard

AMERICAN Standard

A-101 A-103 A-105
Bell & Spigot Bell & Spigot Bell & Spigot
90° Bend 45° Bend 22 1/2° Bend
A-100 A-102 A-104
Bell & Bell Bell & Bell Bell & Bell
90° Bend 45° Bend 22 1/2° Bend
<A S ——>
|
A-107 A-115 A-117
Bell & Spigot Bell - Spigot Bell - Spigot -
11 1/4° Bend & Bell Tee Bell & Bell Cross
A-106 A-114 A-116
Bell & Bell All Bell Tee All Bell Cross
11 1/4° Bend
3 /4\\
¢ P
N L
AN 3 7
! 7447——44777LF7777 po|—--{o--
- t}
/s ]
}4;;3*7‘47 S—>
A-123 A-127
Bell, Spigot & Spigot & Spigot
Bell Wye Reducer
A-122 A-124 A-125 A-126
All Bell Wye Bell & Bell Large End Small End
Reducer Bell Reducer Bell Reducer
Fig. 12-3

AMERICAN furnished a complete line of Short Body Bell and Spigot Fittings per ANSI A21.10 and AMERICAN

Standard as shown above. Bell and Bell as well as Bell and Spigot Fittings (including Spigot and Spigot Reducers) were
furnished. The laying length dimensions and “R” dimensions were the same as those of the corresponding mechanical
joint and flange fittings per AWWA C110. See Sections 5 and 6.
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AMERICAN Ductile Iron Flanged Fittings
AMERICAN Standard

Flanged Double Branch 90° Bends
and Return Bends

A-30380 A-30740
Double Branch 90° Bend Return Bend

Table No. 12-26

A-30380 A-30740
Double Branch 90° Bend Return Bend
Size Pressure T
f Rating .
n. i n. Dimensions in inches Dimensions in inches
psi Weight Weight
A R 1b c-c C-F 1b
4 250 .52 6.5 4.5 60 9.5 6.5 55
6 250 .55 8.0 6.0 95 12.0 8.0 95
8 250 .60 9.0 7.0 155 20.0 9.0 170
10 250 .68 11.0 9.0 240 20.0 10.0 245
12 250 .75 12.0 10.0 345 24.0 12.0 380

Some larger size Return Bends are available.
Numerals on cut indicate standard order of specifying size of fitting.
See general notes on page 6-2.
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AMERICAN Flanged Fittings
AWWA C100

90° and 45° Bends
Flanges F&D to Match ASA B16.1 Class 125

o« > —>|

A-500 A-502
90° Bend 45° Bend
Table No. 12-27
90° Bend 45° Bend
s.'nze Class i:_ R A Weight R c Weight
in. in. Ib in. in. Ib
3 D 48 16 16 45 24 9.94 35
4 D .52 16 16 70 24 9.94 60
6 D .55 16 16 100 24 9.94 80
8 D .60 16 16 145 24 9.94 125
10 D .68 16 16 205 24 9.94 170
12 D .75 16 16 285 24 9.94 240
14 B .66 18 18 330 36 14.91 330
14 D .82 18 18 380 36 14.91 385
16 B .70 24 24 495 36 14.91 405
16 D .89 24 24 590 36 14.91 475
18 B .75 24 24 575 36 14.91 465
18 D .96 24 24 690 36 14.91 550
20 B .80 24 24 690 48 19.88 690
20 D 1.03 24 24 830 48 19.88 830
24 B .89 30 30 1105 60 24.85 1105
24 D 1.16 30 30 1350 60 24.85 1350
30 B 1.03 36 36 1845 60 24.85 1600
30 D 1.37 36 36 2315 60 24.85 1985
36 B 1.15 48 48 3180 90 37.28 3015
36 D 1.58 48 48 4145 90 37.28 3915
42 B 1.28 48 48 4200 90 37.28 3985
42 D 1.78 48 48 5485 90 37.28 5185
48 B 1.42 54 54 5815 90 37.28 5005
48 D 1.96 54 54 7610 90 37.28 6475

AMERICAN HISTORICAL DATA—OBSOLETE PIPING MATERIALS

The bends listed above and in Table No. 12-28, as well as the other flanged fittings referenced on page 12-32, were
produced with wall thicknesses and laying lengths in accordance with the AWWA C100 Standard.
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DUCTILE IRON PIPE

AWWA C100

AMERICAN Flanged Fittings
22%°, 11%° and 5%° Bends

Flanges F&D to Match ASA B16.1 Class 125

)

A-504 A-506 A-508
22%° Bend 11%° Bend 5%° Bend
Table No. 12-28
22%° Bend 11%° Bend 5%° Bend
Size Class T f . .
in. in. R A Weight R A Weight R A Weight
in. in. Ib in. in. Ib in. in. Ib

3 D 48 48 9.55 35 120 11.82 45 - - -

4 D .52 48 9.55 60 120 | 11.82 65 - - -

6 D .55 48 9.55 80 120 | 11.82 95 - - -

8 D .60 48 9.55 125 120 11.82 145 - - -
10 D .68 48 9.55 170 120 11.82 195 - - -
12 D .75 48 9.55 240 120 11.82 270 - - -
14 B .66 72 14.32 330 180 17.73 385 - - -
14 D .82 72 14.32 385 180 17.73 455 - - -
16 B .70 72 14.32 405 180 17.73 470 - - -
16 D .89 72 14.32 475 180 17.73 565 - - -
18 B .75 72 14.32 465 180 17.73 545 - - -
18 D .96 72 14.32 550 180 | 17.738 655 - - -
20 B .80 96 19.10 690 240 | 23.64 820 480 | 23.58 820
20 D 1.03 96 19.10 830 240 23.64 | 1000 480 23.58 | 1000
24 B .89 120 23.87 | 1105 240 23.64 | 1105 480 23.58 | 1105
24 D 1.16 120 23.87 | 1350 240 23.64 | 1345 480 23.58 | 1345
30 B 1.03 | 120 23.87 | 1600 240 | 23.64 | 1600 480 | 23.58 | 1600
30 D 1.37 | 120 23.87 | 1985 240 | 23.64 | 1985 480 | 23.58 | 1985
36 B 1.15 180 35.80 | 3015 240 23.64 | 2195 480 23.58 | 2195
36 D 1.58 | 180 35.80 | 3915 240 | 23.64 | 2770 480 | 23.58 | 2770
42 B 1.28 180 35.80 | 3985 240 23.64 | 2920 480 23.58 | 2920
42 D 1.78 | 180 35.80 | 5185 240 | 23.64 | 3685 480 | 23.58 | 3685
48 B 1421 180 35.80 | 5005 240 | 23.64 | 3655 480 | 23.58 | 3655
48 D 1.96 180 35.80 | 6475 240 23.64 | 4590 480 23.58 | 4590

In addition to bends shown in this Table and in Table No. 12-27, AMERICAN also produced AWWA C100 Flanged
Tees, Crosses and Reducers which had the same laying length dimensions as the AWWA Al Bell Fittings listed in Table

Nos. 12-23 and 12-24.
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/ DUCTILE IRON PIPE

Mechanical Joint/Flanged and Long PE 90° Bends
AMERICAN Standard

S
i~
S
A-311 A-411
MJ and Long PE Flange and Long PE
Table No. 12-29
Iron Dimensions in Inches Weight in Pounds
Size Paest_sure Strength
in. ating psi T A s A-311 A-411
psi (1000's) MJ &PE | Fig & PE
4 250 30 52 6.5 42.0 120 115
6 250 30 55 8.0 42.0 160 150
8 250 30 60 9.0 42.0 240 230
10 250 30 68 11.0 42.0 325 315
12 250 30 75 12.0 42.0 440 430

These bends were furnished with lugs as indicated when specified.
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AMERICAN Ductile Iron Flanged Fittings

ANSI B16.1

Class 25 and Class 250 F&D Flanges

ANSI B16.1 covers both threaded flanges and flanged fittings for general service at
ambient and elevated temperatures. The pressure ratings set forth are not primarily for
water or other liquid service as are those in AWWA C110. ANSI B16.1 flanges and fit-
tings are referenced here only for dimensional information.

Fittings: Class 25

AMERICAN manufactures flanged fittings to the strength requirements of AWWA
C110 and with standard C110 flanges except with drilling to match the ANSI B16.1
Class 25 flanges when specified.

Flanges, Bolts and Gaskets
Standard Dimensions
Class 25

Table No. 12-30

Dimensions in inches
Size 0.D. T B.C. Bolts Bolt Size of
" l?IIaar.l;; Thickness* Boll)tlzﬁfile Nf.',izfr Size Di:rzleeter Ring Gasket
4 9.00 .75 7.50 8 %X 2% % 4x 6%
6 11.00 .75 9.50 8 % x 2% % 6x 8%
8 13.50 .75 11.75 8 %X 2% % 8x11%
10 16.00 .88 14.25 12 % X 2% % 10 x 13%
12 19.00 1.00 17.00 12 %x3 % 12 x 16%
14 21.00 112 18.75 12 % x 3% % 14x18
16 23.50 112 21.25 16 % x 3% % 16 x 20%
18 25.00 1.25 22.75 16 % x 3% % 18 x22
20 27.50 1.25 25.00 20 % x 3% % 20 x 24V
24 32.00 1.38 29.50 20 %ix4 % 24 x 28%
30 38.75 1.50 36.00 28 %X 4% 1 30 x 35%
36 46.00 1.62 42.75 32 % X 4% 1 36 x 41%
42 53.00 1.75 49.50 36 1 x5% 1% 42 x 48%
48 59.50 2.00 56.00 44 1 _x5% 1% 48 x 55

*Thickness furnished is the same as AWWA C110 flange.
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AMERICAN Ductile Iron Flanged Fittings

ANSI B16.1

Class 25 and Class 250 F&D Flanges—Continued

Fittings: Class 250

AMERICAN manufactures a limited number of special fittings in accordance with
AWWA C110 except with laying dimensions per ANSI B16.1 Class 250 and with
flanges faced and drilled to match the Class 250 flanges. AMERICAN does not manu-
facture any fittings to the requirements of ANSI B16.1 as listed in the following tables
except for laying dimensions and facing and drilling as specifically noted.

Table No. 12-31

Flanges, Bolts and Gaskets
Standard Dimensions
Class 250

Dimensions in Inches

Size o0 B¢ | Dl Bolts Bolt 8ize of

Flange |Thickness |goiitce| ° aiioasy No. Per Size | Diameter | Gasket
2 6.50 .88 5.00 419 8 % X 2% % 2x 4%
3 8.25 1.12 6.62 5.69 8 % x 3% % 3x 5%
4 10.00 1.25 7.88 6.94 8 % x 3% % 4x Th
5 11.00 1.38 9.25 8.31 8 % x4 % 5x 8%
6 12.50 1.44 10.62 9.69 12 % x4 % 6x 9%
8 15.00 1.62 13.00 11.94 12 %x 4% 1 8x12%
10 17.50 1.88 15.25 14.06 16 1 x5h 1% 10 x 14%
12 20.50 2.00 17.75 16.44 16 1% x 5% 1% 12 x 16%
14 23.00 212 20.25 18.94 20 1%x6 1% 14 x 19%
16 25.50 2.25 22.50 21.06 20 14 x 6% 1% 16 x21%
18 28.00 2.38 24.75 23.31 24 1% x 6% 1% 18 x 23%
20 30.50 2.50 27.00 25.56 24 1% x 6% 1% 20 x 25%
24 36.00 2.75 32.00 30.31 24 1hXTH 1% 24 x 30%
30 43.00 3.00 39.25 37.19 28 1% x 8% 2 30 x37%

36 50.00 3.38 46.00 43.69 32 2 x9% 2% 36 x 44
42 57.00 3.69 52.75 50.44 36 2 x10 2% 42 x 50%
48 65.00 4.00 60.75 58.44 40 2 x10% 2% 48 x 58%

ANSI B16.1 Class 250 Flanges have 0.06" raised face; this raised face is included in center-to-face and face-to-face
dimensions. These B16.1 Class 250 Flanges can be furnished “special” without raised face; when so required, flanges
should be specified “faced and drilled ANSI B16.1 Class 250, except flat faced.”

On special order, AMERICAN furnishes pipe and fittings in some—but not all—sizes with flanges faced and drilled

ANSI B16.1 Class 250.

Drilling of flanges can be rotated when required; for those sizes with an even number of bolt holes in each quadrant,
fitting can be rotated 45° with standard drilling.
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DUCTILE IRON PIPE

AMERICAN Ductile Iron Flanged Fittings
ANSI B16.1

Dimensions of Class 250 Flanged Fittings

Reducer

90° Long
Radius Bend

Side Outlet Tee

e
E

45° Bend

)

Side Outlet
90° Bend

Eccentric True Wye Tee Reducing
Reducer on Branch
Table No. 12-32
Straight Size Fittings Reducing (Short Body)
N . A B E Tees, Crosses
lomina Center c Short F
- Center Cent D Si H J
2522 e ;a;; g‘g,m to Face mce'F:e'oe 3" el Fi,oe of Center | Centerto
in. Tees, Radis 45° ; True "Y" Face Bra:dm Fto Face Outlet
Crosses, & Bend Bend Laitnmzl and Reducer Sr: 0 Raoe Sideoé i
True "Y" n in. - Lateral in. naller Run  Outlet
in. " in. in. in. in.

3 6.00 7.75 3.50 11.00 3.00 6.0 :

3% 650 | 850 | 400 | 1250 | 300 | es5 |Allreducing t1e6es. and d

4 7.00 9.00 450 | 13.50 3.00 7.0 | Crossessizes 161n. an

5 8.00 | 1025 | 500 | 1500 | 350 | 80 |smallershall have same

6 850 | 11.50 550 | 17.50 4.00 9.0 | center-to-face dimen-

8 10.00 14.00 6.00 20.50 5.00 1.0 sions as straight size fit-
10 11.50 16.50 7.00 24.00 5.50 12.0 tings, corresponding to
14 1500 | 21.50 | 850 | 31.00 | 650 | 160 | goening
16 16.50 24.00 9.50 34.50 7.50 18.0 )

18 18.00 26.50 10.00 37.50 8.00 19.0 12 14.0 17.0
20 19.50 29.00 10.50 40.50 8.50 20.0 14 15.5 18.5
24 22.50 34.00 12.00 47.50 10.00 24.0 16 17.0 21.5
30 27.50 41.50 15.00 - - 30.0 20 20.5 25.5
36 32.50 49.00 18.00 - - 36.0 24 23.5 29.5
42 37.00 56.50 21.00 - - 42.0 24 26.5 33.5
48 42.00 64.00 24.00 - - 48.0 30 29.0 37.5
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AMERICAN Ductile Iron Flanged Fittings
ANSI B16.1

Dimensions of Class 250 Flanged Fittings — Continued

Tee Reducing Cross Reducing Side Outlet Tee or

on One Run i
and Branch on Both Branches R Cross Reducing on

Branches

T,,
N
: S { T
Side Outlet Tee or 45° Lateral o B Ben
%{ﬁfzgfg‘;{g&%g Reducing on Branch RE}EﬁEﬁgﬁih ase Bend
Base Tee Round Base
Table 12-32 — Continued
Reducing (Short Body) Base Bends and Base Tees
Laterals Size of Base Drilling
Nominal
Pipe | Size of Celr\lnter Ce':ter Ce:ter Cer:ter Dias- of Th;l;k' Th'iik' Support( Dia.
Size | Branch to to to to Round | ness of | ness of P'-m%or Bolt of
n- and Face | Face | Face | Base | Base | Base | Ribs g,e Circle | Holes
Smaller Run Run |Branch n. n. n. n. ase in. in.
n. in. in. in. n.
3 5.25 6.12 .81 .62 1% 4.50 .88
8% All reducing lateral sizes 16 5621 612 8 62 1% 450 88
4 | & 6.00 6.50 .88 .62 2 5.00 .75
5 |in. and smaller shall have 6751 750! 1.00 75 o1 588 88
6 |same center-to-face dimen- 750 7501 1.00 75 oy 5.88 88
8 [sions as straight size fittings,| 9.00| 10.00| 1.25 .88 4 7.88 .88
10 |corresponding to the size of | 10.50 | 10.00 | 1.25 881 4 7.88 .88
14 13.50 | 12.50 1.44 1.00 6 10.62 .88
16 14.75 | 12.50 1.44 112 6 10.62 .88
18 8 31 3 325 | 16.25| 15.00 1.62 112 8 13.00 1.00
20 10 34 3 36.0 | 17.88 | 15.00 1.62 1.25 8 13.00 1.00
24 12 41 3 43.0 | 20.75| 17.50 1.88 1251 10 15.25 112
30 - - - - - - - - - - -
36 - - - - - - - - - - -
42 - - - - - - - - - -
48 - - - - - - - - - - -
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AMERICAN Ductile Iron Flanged Fittings

ANSI B16.1
Threaded Companion Flanges
and Blin

Class 250

A-33881
Ductile Companion Flange
(for Steel Pipe O.D.)

Flanges

)

0.06" MAX. |
} Q
== — ]|
| |
L J o
o
8" and Smaller Bhﬁasggﬁges 10" gésgﬁgrger
Table No. 12-33
A-33880 A-33881
Q Blind Flanges Companion Flanges
Nominal Dia. Tness Dia. | v X v T
ipe f of of i ;
Size Flaonge Flange Ratsed Dia. Wall Dia. Length Length
in. : A " of Thick- Hub Through o
n. (Min) n. Port ness (Min) Hub Threads
n. in. in. in. in. in.
1 4.88 .69 2.69 1.00 - 2.06 .88 .68
1% 5.25 .75 3.06 1.25 - 2.50 1.00 .81
1% 6.12 .81 3.56 1.50 - 2.75 1.12 .87
2 6.50 .88 4.19 2.00 - 3.31 1.25 1.00
2% 7.50 1.00 4.94 2.50 - 3.94 1.43 1.13
3 8.25 112 5.69 3.00 - 4.62 1.56 1.19
3% 9.00 1.19 6.31 3.50 - 5.25 1.62 1.25
4 10.00 1.25 6.94 4.00 - 5.75 1.75 1.31
5 11.00 1.38 8.31 5.00 - 7.00 1.88 1.44
6 12.50 1.44 9.69 6.00 - 8.12 1.94 1.56
8 15.00 1.62 11.94 8.00 - 10.25 219 1.75
10 17.50 1.88 14.06 10.00 94 12.62 2.38 1.94
12 20.50 2.00 16.44 12.00 1.00 14.75 2.56 2.19
14 23.00 212 18.94 13.25 112 16.25 2.69 2.25
16 25.50 2.25 21.06 15.25 1.25 18.38 2.88 2.50
18 28.00 2.38 23.31 17.00 1.38 - - -
20 30.50 2.50 25.56 19.00 1.50 - - -
24 36.00 2.75 30.31 23.00 1.62 - - -
30 43.00 3.00 37.19 29.00 2.00 - - -
*36 50.00 3.38 43.69 - - - - -
*42 57.00 3.69 50.44 - - - - -
*48 65.00 4.00 58.44 - - - - -

*Fittings in these sizes are not produced and used in sufficient quantities to warrant standardization; however, the
flange dimensions are included for convenience where special fittings larger than 30 in. are required.

All Blind Flanges for sizes 10 in. and larger must be dished with inside radius equal to the port diameter.

Companion Flanges are furnished of ductile iron only and are threaded for fabrication on pipe of standard steel pipe
outside diameter unless specified otherwise.

See Section 8 for Companion Flange F&D ANSI B16.1 Class 250 for threading on ductile iron pipe.
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AMERICAN Mechanical Joint Fittings
ANSI/AWWA C110/A21.10

Offsets

A-10700 A-10701

Table No. 12-34 1 ana my MJ and PE
Iron A-10700 A-10701
size | PIossure | strength [ D T MJ & MJ MJ & PE
in. - Sl in. in. N N
Pl | uc00s O Bl O e

4 250 25 6 52 19 75 27 70
4 350 DI 6 52 19 75 27 70
4 250 25 12 52 22 85 30 80
4 350 DI 12 .52 22 85 30 80
4 250 25 18 .52 30 105 38 100
4 350 DI 18 52 30 105 38 100
*4 250 25 24 52 30 125 38 120
4 350 DI 24 52 30 125 38 120
6 250 25 6 .55 20 110 28 105
6 350 DI 6 .55 20 110 28 105
6 250 25 12 55 26 135 34 130
6 350 DI 12 .55 26 135 34 130
6 250 25 18 55 33 165 41 160
6 350 DI 18 .55 33 165 41 160
6 250 25 24 55 33 195 41 190
6 350 DI 24 55 33 195 41 190
8 250 25 6 60 21 160 29 155
8 350 DI 6 60 21 160 29 155
8 250 25 12 60 28 200 36 195
8 350 DI 12 60 28 200 36 195
8 250 25 18 60 35 245 43 240
8 350 DI 18 60 35 245 43 240
10 250 25 6 68 22 220 30 220
10 350 DI 6 68 22 220 30 220
10 250 25 12 68 30 280 38 280
10 350 DI 12 68 30 280 38 280
10 250 25 18 68 38 340 46 340
10 350 DI 18 68 38 340 46 340
*10 250 25 24 .68 38 400 46 400
*10 350 DI 24 68 38 400 46 400
12 250 25 6 75 26 320 34 320
12 350 DI 6 75 26 320 34 320
12 250 25 12 75 37 420 45 420
12 350 DI 12 75 37 420 45 420
12 250 25 18 75 48 520 56 520
12 350 DI 18 75 48 520 56 520

*Not included in AWWA C110.
The user is directed to "off-set capabilities" of deflected pipe and fitting joints as shown elsewhere in this manual.
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AMERICAN Mechanical Joint Fittings

ANSI/AWWA C110/A21.10

Offsets
Table No. 12-34 — Continued
Iron A-10700 A-10701
Size Pressure Strength D T MJ & MJ MJ & PE
in. Ratlpg psi in. in. L Weigh L Weigh
Pt | (1000's) in. il B~ i
14 150 25 6 .66 27 380 35 365
14 250 25 6 .82 27 435 35 420
14 350 DI 6 .66 27 380 35 365
14 150 25 12 .66 38 480 46 465
14 250 25 12 .82 38 560 46 545
14 350 DI 12 .66 38 480 46 465
14 150 25 18 .66 49 585 57 570
14 250 25 18 .82 49 680 57 665
14 350 DI 18 .66 49 585 57 570
16 150 30 6 .70 27 460 35 440
16 250 30 6 .89 27 535 35 515
16 350 DI 6 .70 27 460 35 440
16 150 30 12 .70 40 600 48 580
16 250 30 12 .89 40 715 48 690
16 350 DI 12 .70 40 600 48 580
16 150 30 18 .70 50 710 58 690
16 250 30 18 .89 50 850 58 830
16 350 DI 18 .70 50 710 58 690
16 250 30 24 .89 50 1030 58 1030
*18 250 30 6 .96 28 660 36 670
18 250 30 12 .96 40 865 48 870
*18 250 30 18 .96 51 1055 59 1060
*20 150 30 6 .80 28 670 36 640
*20 250 DI 6 .80 28 670 36 640
*20 150 30 12 .80 40 855 48 825
20 250 DI 12 .80 40 855 48 825
*20 250 30 18 1.03 52 1275 60 1275
24 250 30 6 1.16 28 1040 36 1045
24 150 30 12 .89 40 1140 48 1100
24 250 DI 12 .89 40 1140 48 1100
24 250 30 18 1.16 52 1785 60 1790
24 150 30 24 .89 48 1420 56 1380
24 250 DI 24 .89 48 1420 56 1380
*30 150 30 18 1.03 56 2300 64 2195
*30 250 DI 18 1.03 56 2300 64 2195

*Not included in AWWA C110.
AMERICAN could furnish fittings for all of the pressure ratings listed above; however, in some few larger sizes where
two thickness/iron options are shown, both thicknesses listed for a particular fitting may not have been available.
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/ DUCTILE IRON PIPE

AMERICAN Specials
Blow-Off Branches

A-10120 A-30127
Table No. 12-35 AN Blow Off Branch Blow-Of Branch
silnz.e P;gtsif'“? Stl!:l"lr; th Dimensions in Inches Weight
19 psi Ib

Run Branch psi (1000's) T T, H J (Al MJ)
6 4 250 30 .55 .52 12 7 140
8 4 250 30 .60 52 12 7 185
8 6 250 30 .60 .55 12 7 190
10 4 250 30 .68 .52 12 8 250
10 6 250 30 .68 .55 12 8 255
12 4 250 30 75 .52 12 10 310
12 6 250 30 75 .55 12 10 325
14 4 150 30 .66 .52 12 1 390
14 6 150 30 .66 .55 12 iRl 395
16 4 150 30 .70 .52 12 12 465
16 6 150 30 .70 .55 12 12 480
16 8 150 30 .70 .60 12 12 495
18 4 150 30 .75 .52 12 13 560
18 6 150 30 75 .55 12 13 570
18 8 150 30 75 .60 12 13 580
20 4 150 30 .80 .52 12 14 660
20 6 150 30 .80 .55 12 14 665
20 8 150 30 .80 .60 12 14 675
24 4 150 30 .89 52 12 16 870
24 6 150 30 .89 .55 12 16 880
24 8 150 30 .89 .60 12 16 890
30 4 150 30 1.08 52 13 20 1440
30 6 150 30 1.08 55 13 20 1455
30 8 150 30 1.08 60 13 20 1470
30 10 150 30 1.03 68 13 20 1485
30 12 150 30 1.08 75 13 20 1500
36 6 150 30 1.15 .55 13 23 1990
36 8 150 30 1.15 .60 13 23 2005
36 10 150 30 1.15 68 13 23 2020
36 12 150 30 1.15 75 13 23 2040
42 6 150 30 1.28 55 15 26 2730
42 8 150 30 1.28 60 15 26 2750
42 10 150 30 1.28 68 15 26 2770
42 12 150 30 1.28 .75 15 26 2795
42 16 150 30 1.28 .70 15 26 2820
48 12 150 30 1.42 .75 17 30 3775
48 16 150 30 1.42 .70 17 30 3795

*All sizes of Blow-Off Branches could be furnished of ductile iron. The ductile iron 14" through 48" Blow-Off Branches
were rated at 250 psi.

Blow-offs may be accomplished using tangential welded-on outlets as shown in Section 7 or by using a tapping sad-
dle and bend combination.
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AMERICAN Specials
Sludge Shoes

i<~ B.C. —>

il

¢ -

«— O.D. —>

A-10752
MJ Sludge Shoe

Table No. 12-36
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A-30752
Flanged Sludge Shoe

)
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!
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-

)

Dimensions in Inches Anchor Bolt Holes Weight in Pounds
Size L H 0.D. B.C. -
in. Laying Height of Shoe Bolt No. Size A-1“2352 A-:i_?752
Length Opening | Diameter Circle n. 9
4 12 6 8.50 7.00 4 % 40 35
6 12 6 9.50 7.87 4 % 55 45
8 12 6 11.75 10.12 4 % 75 65
10 12 6 14.00 12.25 4 1 100 85
12 12 6 17.00 15.25 4 1 130 120
Fittings were normally gray iron but could be furnished of ductile iron when specified.
Holes for anchor bolts were drilled in base setting ring when specified. Four legs were provided on all sizes.
Tapped and Plain End Adapters
le—— | —>
*T; 4'/)
3 d T T
o = N 5 0
e e 2 o5 0O
A-35822
Te d and PE Adapt
Table No. 12-37 appecan aner
p Dimensions in Inches
. ressure .
Size Rating Wenght
in. bsi B D L T
4 250 4.50 4.80 9.25 .52 20
6 250 6.62 6.90 9.25 .55 30
8 250 8.62 9.05 12.00 .60 55
10 250 10.75 11.10 12.00 .68 80
12 250 12.75 13.20 12.00 .75 100

Fittings were normally gray iron but could be furnished of ductile iron when specified.
Adapters were used to connect steel threaded pipe to ductile iron or gray iron pipe of same nominal size. Plain ends

were furnished gaged for Fastite bell.
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AMERICAN Ductile Iron Lugged Fastite
Joint Materials

Lugged Fastite Joint
Table No. 12-38

Joint Assembly Type Lugs
Pipe to Pipe Fitting to Pipe
Size Pipe Lug Fitting Lug
in. Rod Rod Rod Rod Weight Weight
Size Weight* Size Weight* Per Lug Per Lug
in. b in. b Ib Ib
14 1 x23 5.8 1 x14 3.8 20 8
16 1 x23 5.8 1 x14 3.8 20 8
18 1 x24 6.0 1 x14 3.8 20 8
20 1 x24 6.0 1 x14 3.8 20 8
24 1/ x 24 9.7 1% x15 6.6 20 8
30 1% x 26 10.5 1% x 16 7.0 24 9
36 1% x 26 10.5 1% x 16 7.0 24 9
42 1% x 26 10.5 1% x15 6.6 25 9
48 1% x 26 10.5 1% x15 6.6 25 9
54 1% x 26 10.5 14 x15 6.6 28 9

*Weight of rod includes weight of two nuts.

Pipe lugs were welded on; fitting lugs were cast on.

See Section 3 for classes (Thickness Class 50, or heavier) and weights of Fastite Ductile Iron Pipe on which lugs were
welded. Two, four or six pairs of lugs were furnished on 30"-54" pipe and fittings, and only two or four pairs on 14"-24".

Rods for use in pulling joint together were 5" longer than standard lengths shown above and were furnished only when
specifically ordered.

Normal Orientation of Lugs on Pipe and Fittings

2 Pair
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Ductile Iron Mechanical Joint
Retainer Glands

Mechanical Joint Retainer Glands—
for use with Ductile Iron pipe 3" through
24" —are cast of Ductile Iron, Grade 60-
42-10, and equipped with special alloy
steel cupped end set screws. They provide
restraint against possible separation of
unblocked joints due to internal pressure
when assembled on AMERICAN
Mechanical Joint Pipe or fittings or on
other Standardized Mechanical Joints.

A typical application of this Retainer
Gland is restraining fire hydrants and their
associated valves and hydrant leads
against separation due to internal water
pressure. These glands provide restrained
joint piping that can be cut to suit in the
field, eliminating the necessity of special
shop fabricated lengths. However, AMER-
ICAN highly recommends the use of
improved methods of joint restraint such
as Fast-Grip, Flex-Ring, Field Flex-Ring,
and Lok-Ring in lieu of retainer glands.
These newer restrained joints offer
improved performance, reliability, and less
labor-intensive installation requirements
than retainer glands.

NOTE: The technical data furnished
by AMERICAN pertains only to retainer

glands manufactured by AMERICAN and
may not apply to those glands manufac-
tured by others but furnished by AMERI-
CAN. Also, we will not warrant retainer
glands manufactured by others for use
on our piping products, whether fur-
nished by AMERICAN or not.
Furthermore, we do not recommend the
use of retainer glands on minimum
classes of ductile iron pipe.

AMERICAN manufactures 4" through
12" Mechanical Joint Ductile Iron pipe in
accordance with AWWA C151 and AWWA
C111 and Mechanical Joint fittings up
through 48" in accordance with AWWA
C153, AWWA C110, and AWWA C111, as
described therein. However, AMERICAN
does not warrant the performance of third-
party mechanical retainer glands or joints
using third-party retainer glands, since the
design, manufacturing, and installation
methods are beyond our control. AMERI-
CAN does manufacture a number of
restrained joints such as Fast-Grip®, Flex-
Ring®, Field Flex-Ring®, Lok-Ring®, Flex-
Lok®, and other devices, where we warrant
the joint as well as the associated pipe and
fittings of our manufacture.
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Ductile Iron Mechanical Joint
Retainer Glands

I Agoss7

Table No. 12-39

iz Pressure No. of Weight

sin.e R:t;?g Set Socr?ews* Gi!:?

3 350 4 5

4 350 4 8

6 350 6 12

8 250 9 22

10 250 16 28

12 250 16 34

14 250 20 46

16 250 24 53

18 200 24 67

20 200 28 77

ey 150 32 106

AMERICAN HISTORICAL DATA—OBSOLETE PIPING MATERIALS

*All set screws are 5/8” size with cupped ends and 5/8” square heads.

**Sizes 14” through 24” are for installation only on ductile iron pipe or on plain end of ductile iron fitting.

The tee-head bolts for joint assembly for the 3” and 4” MJ Retainer Glands are standard length in accordance with
AWWA C111; for 6”-24”" sizes, bolts are 1/2” longer than the standard lengths.

Note: Information in this table may not apply to retainer glands furnished by AMERICAN manufactured by others.
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Ductile Iron Mechanical Joint Retainer Glands

Assembly Instructions*

1. Wash socket and plain end with
soapy water. Loosen set screws in gland
and slip gland over pipe end. Place gasket
on plain end of pipe and thick section of
gasket facing gland. Coat gasket with
soapy water (Photo 1).

2. Position fitting on plain end of
pipe and push gasket into place, making
sure it is evenly seated in the socket. Slide
gland into position, insert joint bolts and
run hex nuts up finger tight (Photo 2).

3. Tighten the mechanical joint tee-
head bolts uniformly to the recommended
torque: 60 foot-pounds for 3" glands and
90 foot-pounds for 4"-24" glands. Bolts
180° apart should be tightened alternately
in order to draw gland up evenly (Photo
3). Bolts for the 3" and 4" Mechanical
Joint Retainer Glands are standard length
in accordance with ANSI/AWWA
C111/A21.11; bolts are %" x 4" for 6"
glands, %" x 4" for 8"-12" glands, %" x
5" for 14"-20" glands, and %" x 5%" for
24" glands. These bolts for 6"-24" glands
are 4" longer than standard.

4. Run all set screws down until they
are in firm contact with the plain end of
the jointed pipe. Tighten set screws pro-
gressively once around the joint to
approximately 40 foot-pounds torque.
Finally, tighten the set screws progressive-
ly twice around the joint to the following
approximate torques (Photo 4):

3"-12" glands, 80 foot-pounds

14"-24" glands, 65 foot-pounds
This assembly procedure, when properly
followed, will provide excellent restraint
against joint separation under normal
operating conditions.

*Note: Assembly instructions for
retainer glands furnished by AMERICAN
manufactured by others may differ from
these.

Joints using retainer glands should be
made in reasonably straight alignment
and any deflection necessary should be
made before tightening the joint bolts or
set screws. See Section 2, Table No. 2-9
for allowable deflection.
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AMERICAN Ductile Iron Mechanical Joint Pipe
ANSI/AWWA C111/A21.11

Standard Dimensions
14"-48"

147-48” Glands may <M ~ L
be tapered as shown\ 0.19“*‘

by dotted line.

| ]

LAYING LENGTH

\
\
\

Kold A B 1 Ki
0-10000

Table No. 12-40

. Nominal Dimensions in Inches Bolts
e | .
ft. A B J Kq* Ko L M N‘?(.,iztter silnz.e
14 20 15.30 3.5 18.75 | 20.25 | 20.25 1.02 125 | 10 %X 4%
16 20 17.40 3.5 21.00 | 22.50 | 22.50 1.08 1.31 12 % X 4%
18 20 19.50 3.5 23.25 | 24.75 | 24.75 1.14 1.38 | 12 %X 4%
20 20 21.60 3.5 25.50 | 27.00 | 27.00 1.20 1.44 | 14 % X 4%
24 20 25.80 3.5 30.00 | 31.50 | 31.50 1.26 1.56 | 16 % X5
30 20 | 3200 | 40 | 36.88 | 39.12 | 3912 | 138 | 200| 20 |1 X6
36 20 38.30 4.0 43.75 | 46.00 | 46.00 1.60 2.00 | 24 1 X6
40 20 | 4450 | 40 | 5062 | 5312 | 5312 | 150 | 2.00 | 28 14X6
48 20 50.80 4.0 57.50 | 60.00 | 60.00 1.60 2.00 | 32 1%X6

*These dimensions for pipe only. Refer to Table No. 5-1 for fitting joint dimensions.
**The bell flanges may be furnished thicker than specified under “L” above as provided in AWWA C111.
Bolt holes are %" larger than bolt diameters.
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AMERICAN Ductile Iron Flex-Ring Joint Pipe

Field-Adaptable Spigot Rings

Field closures or other restraint can
be made by using AMERICAN's Fast-
Grip® gasket, which is available in 4"-
16" sizes (See page 9-2) or AMERICAN's
Field Flex-Ring in the 14"-36" sizes. (See
page 9- 16).

4"-12" AMERICAN Flex-Ring Joints
may also be made field-adaptable* by the
use of ductile iron set-screw spigot rings
especially designed for this purpose.
Where field cuts are anticipated, the ring
may be provided in lieu of the factory
welded-on spigot ring of the regular Flex-
Ring Joint. With the aid of this product
and an Allen wrench, a strong, depend-

Flex-Ring (snap-ring) Allen Head
...orient small end cup point
toward bevel set screw

for 4"-12" Flex-Ring Joints

able restrained joint system, rated for 350
psi working pressure, may be completed
without the need for elaborate tools,
equipment, or highly specialized labor.

The field-adaptable spigot ring is
manufactured from annealed ductile iron.
Table No. 9-3 shows the number of Allen
head, cup point set screws required for
each pipe size.

*Note: It may be possible to avoid
field cuts altogether in the restrained joint
segment of the pipeline. One way to
accomplish this in some situations is by
measuring ahead and making the field cut
in the unrestrained portion.

Spigot Ring...
orient sharp edge
toward bevel

PN NN
A B
Table No.12-41

Pipe Size Norr‘:inal |g_ A”:r?ﬁzgd
in. Plp?n(.').D- (= %" Set Screws

4 4.80 3.56 6

6 6.90 3.56 8

3 9.05 3.69 12

10 11.10 4.25 18

12 13.20 4.25 24
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AMERICAN Ductile Iron Flex-Ring Joint Pipe
Hinged Locking Ring Style
14Il_36|l

In the period from approximately
1985-1996, 14"-36" Flex-Ring pipe was
manufactured with a hinged locking ring
which closed into locking position on the
spigot by virtue of a strong, stainless steel
spring attached to the locking ring ends
(instead of the current rubber-backed,
flex-ring design as shown in Section 9).
The pipe bell and spigots are exactly the

same, meaning former or current locking
ring designs can be used interchangeably
in former or current joints, providing
proper assembly procedure for the
respective locking ring designs is fol-
lowed. What follows is a description of
the assembly and disassembly procedures
for joints with the hinged/spring locking
ring design.

Assembly Instructions

1. Remove screws and slotted ship-
ping plate from the segmented ring ends
inside the bell. (The Flex-Ring Joint is nor-
mally shipped with the joint locking ring in
place for assembly.)

2. Clean the socket and insert the
gasket. (Note: Flex-Ring Joints use stan-
dard Fastite gaskets.) Clean the outside of
the spigot end from the end of the pipe to
the assembly stripe. Apply a thin film of
regular American Fastite Joint Lubricant
(or special underwater lubricant recom-
mended for underwater or very wet
trench installations) to the outside pipe
surface between the weld bead and the
end of the pipe and also to the inside sur-
face of the inserted gasket.

With the pipes in reasonably straight
alignment, insert the spigot completely
into the socket per normal Fastite Joint
assembly procedure (see Section 2). The
orientation of the spigot stripe relative to
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the bell face is an indication of pipe align-
ment. The spigot stripe will pass into the
bell during correct joint assembly.

3. Remove the clip between the ring
ends and away from the face of the bell,
allowing the ring to close firmly onto the
barrel of the pipe. Verify the correct posi-
tioning of the assembled ring by visual
inspection (or by “feeler” gauge if
installed in conditions of poor visibility).
The ring will normally spring directly into
the correct assembled position. However,
if the ring should not come down firmly
onto the pipe at any location, deflect the
pipe slightly in that direction, and/or
move the locking ring with a wire hook
inserted in the end of the spring, thereby
causing the ring to seat itself correctly.

After joint assembly, deflect the joint,
if required, within the range of allowable
joint deflection for the size of pipe being
assembled.
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AMERICAN Ductile Iron Flex-Ring Joint Pipe

Assembly Instructions
1 4 n _3 6 n

DISASSEMBLY OF 14"-36" FLEX-RING

The AMERICAN Flex-Ring Joint may easily be disas-
sembled if the need arises. If the joint has been extended
to the locked position, it will be necessary to push or pull
the spigot completely to the rear of the socket to accom-
plish disassembly. Once the spigot is in this position,
shims* with a thickness roughly equal to the weld height
should be driven between the ring segments and the pipe
spigot and up to (but not over) the weld bead as shown
above. Sufficient numbers and spacing of disassembly
shims should be used to allow the weld bead to pass
underneath the segments and connecting spring and out of the socket. One shim should
be located under the center of the spring to prevent spring deformation or damage dur-
ing disassembly. Once disassembly shims have been placed (with the pipes in reasonably
straight alignment) the spigot should be pulled or jacked out of the socket.

* Although special disassembly shims can be furnished by AMERICAN upon request, shims of virtually any suitable
material, shape, and approximate thickness of the weld height may be used effectively to disassemble the joint.

FIELD ASSEMBLY OF SEGMENTED FLEX-RING

The segmented flex-ring is normally shipped in the bell for the convenience of the
installer. Should it be necessary to install a Flex-Ring in the socket in the field, this may
be accomplished per the following procedure:

Field Assembly of Loose 14"-36" Flex-Rings in Socket

1. Clean the socket ring cavity and Flex-Ring.

2. Insert the loose Flex-Ring into the socket ring cavity in “gasket-like" fashion.

3. Using a large C-clamp, firmly clamp one end segment of the ring to the bell
(Photo A).

**4. Thread a common %s" U.N.C. eye-bolt substantially into the threaded hole of
the opposite end segment and, grasping the eye-bolt, spread the ring ends apart suffi-
ciently to allow insertion of the bell clip (Photo B).

**5. Quickly spread the limbs of the bell clip to allow wedging of the bell clip over the
bell restraining shoulder and spring, with the inner limb of the bell clip positioned between
the ends of the segmented ring. When this is performed, the center of the spring should
be between the inner limb of the bell clip and the inner socket surface (as in the case of
factory ring assembly). The locking ring is then in proper position for joint assembly.

**In operations (4) and (5) above, take care to securely hold members to avoid “pinching fingers” under strong spring action.
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AMERICAN Ductile Iron
Lok-Ring® Joint Pipe
1 4"_36"

Centrifugally Cast for Water, Sewage or Other Liquids

AMERICAN Lok-Ring Pipe is ductile
iron, grade 60-42-10, manufactured and
tested in accordance with AWWA C151.
It is normally furnished standard asphaltic
coated outside and cement lined in accor-
dance with AWWA C104. When speci-
fied, other special coatings or linings can
be furnished as described in Section 11.

A full complement of AMERICAN
Lok-Ring ductile iron fittings is available.

These fittings are available in both bell-
bell and bell-plain end configurations for
installation versatility and economy. Lok-
Ring fittings meet applicable requirements
of ANSI/AWWA C110/A21.10 or ANSI
/AWWA C153/A21.53 and are pressure
rated for at least 250 psi in most configu-
rations. Check AMERICAN if higher pres-
sure required. See Section 4.

Standard Dimensions

Table No. 12-42

AMERICAN HISTORICAL DATA—OBSOLETE PIPING MATERIALS

Size Working NLoar;(‘ii:; ! Outﬁide Socket P'ai"cE:"d to F Retainer .
in. Pressure* Length* | Diameter | Depth Retaiining Bell 0.D. Ring Lok-Ring
psi ft. in. in. in. in.
14 350 20 15.30 5.81 3.87 18.13 %" sq. %" sq.
16 350 20 17.40 5.81 3.87 20.25 %" sq. %" sq.
18 350 20 19.50 6.15 4.14 22.50 %" sq. %" sq.
20 350 20 21.60 6.15 414 24.63 %" sq. %" sq.
24 350 20 25.80 6.15 414 28.88 %" sq. %" sq.
30 250 20 32.00 7.45 5.00 36.00 %" sq. %" sq.
36 250 20 38.30 7.45 5.00 42.63 %" sq. %" sqQ.

*Working pressure is the maximum pressure rating of the joint and is based on its capability to resist thrust due to
internal pressure.

**Laying length is nominal 20 feet. Where exact lengths are required, contact AMERICAN. (See minimum laying lengths
tabulated below.)

tDimensions subject to change at our option. Check AMERICAN if smaller or exact dimensions required.
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AMERICAN Ductile Iron Specials
Welded-On Bosses for
Ductile Iron Pipe

D
B.C.
F*A—»

44,

—| ——

A-96946
Welded-On Boss Faced and Tapped
for AWWA C110 or C115 Flange Connection

Table No. 12-43

A Parent Pipe Boss Studs**
Dia. of Boss
outet | Min Min. | working | D T BC s
H o . " Min. Bolt 0. ize
N"st:::al ?r"a Pl’glsassl.;re Pre:ssiure [::13 Thicilr(‘ness Cii:;le Req'd. in.
in. " "
2* 6 350 250 6.0 1.00 4.75 4 %x 2%
3 10 350 250 7.5 1.00 6.00 4 %x 2%
4 12 350 250 9.0 1.00 7.50 8 %x 3
6 16 250 250 1.0 1.25 9.50 8 %x 3%
8 18 250 250 13.5 1.25 11.75 8 %x 3%
10 24 250 250 16.0 1.25 14.25 12 %#x 4
12 30 250 250 19.0 1.25 17.00 12 %x 4
14 30 250 250 21.0 1.50 18.75 12 1x4%
16 36 250 250 23.5 1.50 21.25 16 1x4%
18 36 250 250 25.0 1.75 22.75 16 1%x 5
20 42 350 250 27.5 2.00 25.00 20 1%x5
24 48 350 250 32.0 2.25 29.50 20 14x 5%

*Not included in AWWA C110.

**Shown for information only. Joint materials are not routinely furnished for flanged connections, although AMERICAN
Toruseal® flange gaskets are available and recommended for optimum joint assembly and security.

Dimensions for ANSI B16.1 Class 250 flange connection can be furnished on request.

Bosses must be located a minimum of 1/2 Boss Diameter (D) plus 10" from 4"-16" threaded flanges and 1/2 Boss
Diameter (D) plus 14" from 18"-64" threaded flanges. (Note: Dimensions are stated from centerline of boss to face of
flange.) Bosses welded on pipe other than flange pipe should be located a minimum of 6'-0" from the plain end and 3'-0"
from the bell end of the pipe. (Note: Dimensions are stated from centerline of boss to extreme ends of pipe.)

Where flanged outlet bosses must be installed underground, system design and installation should be such so as to
avoid bending loads on the flanged joints and/or bosses. It may be necessary in such cases to locate a flexible joint very
close to the boss. The Appendix to ANSI/AWWA C115/A21.15 notes that underground use of the flanged joint is general-
ly not recommended because of the rigidity of the joint.

This is a shop fabricated product and is not intended for field fabrication.

12-47

AMERICAN HISTORICAL DATA—OBSOLETE PIPING MATERIALS



AMERICAN HISTORICAL DATA—OBSOLETE PIPING MATERIALS

/ DUCTILE IRON PIPE

AMERICAN Ductile Iron Specials

Welded-On Bosses for
Ductile Iron Pipe

A-96945
Welded-On Boss Drilled and Tapped
for AWWA C111 Mechanical Joint Connection

Table No. 12-44

A

Dia. of Parent Pipe Boss Boss Studs
uiet | Min Min Wvgflt(?;g D T B BC
Nominal ia. ’ ia. Min. Socket Bolt Nol. Size
Size I?"‘a Ptg;s;;re Pre:ssiure '?"‘a Thiokness Dtia:.th C|il;:le Reg'd. in.
4 12 350 250 9.12 3.50 2.50 7.50 4 % x 3%
6 16 250 250 1112 3.50 2.50 9.50 6 % x 3%
8 18 250 250 13.37 3.50 2.50 11.75 6 % x4
10 24 250 250 15.75 3.50 2.50 14.00 8 %x4
12 30 250 250 18.00 3.50 2.50 16.25 8 %Ax4
14 30 250 250 20.50 4.50 3.50 18.75 10 %X 4%
16 36 250 250 22.75 4.50 3.50 21.00 12 % x 4%
18 36 250 250 2512 4.50 3.50 23.25 12 % x 4%
20 42 350 250 27.38 4.50 3.50 25.50 14 %X 4%
24 48 350 250 31.88 4.50 3.50 30.00 16 % x5

AMERICAN regularly furnished pipe with welded-on bosses for proven effectiveness and simplicity of layout and instal-
lation. Bosses were positioned circumferentially by rotating the pipe. Normally, they should be positioned at the center of
the pipe length. In cases where more precise longitudinal placement is necessary, the boss can be positioned anywhere
along the pipe barrel within the following limitations: Bosses must be located a minimum of 1/2 Boss Diameter (D) plus
10" from 4"-16" threaded flanges and 1/2 Boss Diameter (D) plus 14" from 18"-64" threaded flanges. (Note: Dimensions
are stated from centerline of boss to face of flange.) Bosses welded on pipe other than flange pipe should be located a
minimum of 6'-0" from the plain end and 3'-0" from the bell end of the pipe. (Note: Dimensions are stated from centerline
of boss to extreme ends of pipe.)

This is a shop fabricated product and is not intended for field fabrication.
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Energy Savings With
Ductile Iron Pipe

Al sizes of standard thickness
cement-lined ductile iron pipe in minimum
pressure classes and all special thickness
classes through Special Thickness Class 52
in 4"-54" sizes have greater than nominal
inside diameters. Head losses in
piping are directly related to inside
diameters, and energy consumption
and accompanying pumping costs
are directly related to head losses.
Therefore, the use of ductile iron
piping having inside diameters greater
than nominal can result in significant
energy savings over the years. In
addition to helping to keep operating
costs and utility rates reasonable,
this conservation of energy is also
helpful to the environment.

Graphs and tables pertaining to this
can be found in “Manual For Computation
of Energy Savings With Ductile Iron
Pipe" published by the Ductile Iron Pipe
Research Association (DIPRA). Formulas for
calculating pumping costs are as follows:

PC=165H Q a

m

where:

PC = Pumping cost in $/Year/
1000 ft of pipe based on 24
Hr./day Pump Operation

H, = Hydraulic Gradient or Head Loss in
ft/1000 ft.

Q = Flow in Gallons/Minute (GPM)

a = Unit Cost of Electricity in $/KWH

E = Total Efficiency of Pump System
(pump, motor, transmission —

always a number less than one)

and: H * = 1000 V 1.852
1.318C ()03

where:
V = Velocity in ft/sec (fps)

C = Hazen-Williams “C" Factor
(140 for ductile iron pipe)**

r = Hydraulic Radius in ft (inside diameter
in ft + 4 for pipe flowing full)

and:

V¥= Q
448.8A

where:

Q = Flow in Gallons/Minute (GPM)

A = Cross sectional area of pipe in ft?

and:

A*** = T[_dz
1

where:

d*** = Inside diameter in ft

*See Table No. 17-1 for values of H_and V for standard
minimum pressure class cement-lined ductile iron pipe.
**The Hazen-Williams flow coefficient C=140 has been
used for cement-lined cast iron and ductile iron pipe for
many years. The quality of recent, high-performance
cement linings for ductile iron pipe, smooth proprietary
linings, and the availability of even larger pipe sizes may
justify the use of significantly higher values for C. This may
be particularly applicable to the intermediate and larger
pipe sizes in clean water service. (See pg 17-4.)
***See Table No. 17-4 for values of A and d for standard
minimum pressure class cement-lined ductile iron pipe.
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DUCTILE IRON PIPE @)

Present Value of Money

The present value of money compounded
annually at a given investment rate and
an assumed inflation rate over a given
period can be calculated by the following
formulas:

PV=(+i)-1
i(1+i0n
where:
PV = Present Value per $1

i = Effective interest rate (%/100)

n = Number of compounding periods
(years)

andi=j-i

T+

where:
j = Investment rate (%/100)

i" = Inflation rate (%/100)

Example:

Given:
50,000’ 36" Pressure Class 150 pipe
Design flow — 14,000 GPM
Unit Power Cost — $.05 KWH
Pump Operation — 24 Hrs/Day
Pump System Efficiency — 70%
Hazen-Williams “C" Factor — 140

Using the Pumping Cost formula on
page 17-2, Pressure Class 150, cement-lined,
ductile iron pipe will save approximately
$18,075/year in pumping costs over
a substitute material pipe with a nominal
inside diameter.

The present value of the $18,075
annual savings, over a 50-year time
period, and assuming an investment rate of
8% and an inflation rate of 4%, is
$397,650 ($18,075 x 22).
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@ DUCTILE IRON PIPE

Flow of Water In
Ductile Iron Pipe

The carrying capacity of a given
pipeline is limited by its internal resistance
to the flow of water. This resistance to flow
causes a loss of head or drop in pressure
as the water moves through the line. The
amount of head loss depends on (1) the
velocity of the water, (2) the roughness
of the interior surface of the pipe, (3) the
internal diameter, and (4) the length of the
line. These factors have been related in
the widely used Hazen-Williams formula
for computing head losses, pipe sizes and
carrying capacities in distribution lines. This
formula is as follows:

V = C x 1€ x S°5* x 0.001-°%
in which

V = velocity of water through the
pipe in feet per second

C = factor depending on the roughness
of the interior surface

r = hydraulic radius which is 1/4 the
internal diameter (for pipe
flowing full), in feet

S = hydraulic slope or head loss in
feet per foot of pipe

The factor C is well known as the
Hazen-Williams “C" or flow coefficient
“C," and itsvalue must be estimated in flow
calculations.

Numerous tests have shown that cement-
lined pipe installed many years ago
maintains a nearly constant “C" of 140
even in tuberculating waters. The quality of
more recent, high-performance AMERICAN
cement linings and the availability of
even larger pipe sizes may justify the
use of significantly higher values for C,
particularly in intermediate and larger pipe
sizes. Multiple hydraulic flow tests of 42"
AMERICAN "“high performance” cement-
mortar-lined pipeline (with standard, high-
speed spun cement lining for that pipe size)
conducted in 2001 at the flow facility
at Utah State University resulted in an
experimentally determined average “C"
value slightly greater than 152, with flow
velocities in the 3-13 fps (1-4 m/sec) range.
A range of Mannings “n" values of 0.0089-
0.010 for clean water was also determined
for this same high-performance cement
lining in this same 42" Utah State testing
program. The Utah State data also showed
the resulting Darcy friction factors “f" for
the high-performance cement lining, when
plotted vs. Reynolds number, very closely
approximate the “smooth pipe curve” as
shown on the Moody diagram.
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DUCTILE IRON PIPE

Flow of Water in Ductile Iron Pipe
Hazen-Williams C=140*

Loss of head shown is per1,000 feet of pipeline. Table is based on 4"-64” AWWA C104 single-thickness
cement-lined ductile iron pipe. Nominal thickness for minimum standard pressure classes noted.

)

Table No. 17-1
Flow in 4” Pipe, Class 350 |6” Pipe, Class 350 | 8” Pipe, Class 350 |10” Pipe, Class 350 [12” Pipe, Class 350
Gzaélllﬁosu’r)ser Vel.inft. | Lossof |Vel.inft.| Lossof |Vel.inft. | Lossof | Vel.inft. | Loss of |Vel.inft. | Loss of
per sec. | Head (ft) | per sec. | Head (ft) | per sec. | Head (ft) | per sec. | Head (ft) | per sec. | Head (ft)
20,000 .33 14
30,000 49 .29
40,000 .65 .50
50,000 .81 .75 .36 10
60,000 .98 1.05 43 14
70,000 1.14 1.40 .50 19
80,000 1.30 1.79 .58 .25
90,000 1.46 2.23 .65 .31
100,000 1.63 2.71 72 .37
110,000 1.79 3.23 .79 44
120,000 1.95 3.79 .86 .52
140,000 2.28 5.05 1.01 .69
160,000 2.60 6.46 1.15 .89
180,000 2.93 8.04 1.30 1.1
200,000 3.25 9.77 1.44 1.34 .80 .32
220,000 3.58 | 11.66 1.58 1.60 .88 .38
240,000 3.91 | 13.70 1.73 1.88 .96 45
260,000 4.23 | 15.88 187 | 2.18 1.04 .52
280,000 4.56 | 18.22 2.02 2.50 1.12 .60
300,000 4.88 | 20.70 | 216 | 2.85 1.20 .68 .78 .24 .54 10
320,000 521 | 23.33 2.31 3.21 1.28 .76 .83 .27 .58 1
340,000 5.53 | 26.11 245 | 3.59 1.36 .85 .88 .30 .62 12
360,000 5.86 | 29.02 | 259 | 3.99 1.44 .95 .93 .33 .65 14
380,000 6.18 | 32.08 2.74 4.41 1.62 1.06 .99 .37 .69 15
400,000 6.51 | 35.27 2.88 4.85 1.60 1.15 1.04 .40 72 A7
450,000 7.32 | 43.87 3.24 6.03 1.80 1.44 117 .50 .82 .21
500,000 8.14 | 68332 | 3.60 | 7.33 2.00 1.75 1.30 .61 91 .25
550,000 8.95 | 63.61 3.96 | 8.74 2.20 2.08 1.43 .73 1.00 .30
600,000 9.76 | 74.74 4.32 | 10.27 2.40 2.45 1.56 .85 1.09 .36
650,000 10.58 | 86.68 | 4.68 | 11.91 2.60 2.84 1.69 .99 1.18 41
700,000 5.04 | 13.67 2.80 3.25 1.82| 1.14 1.27 A7
750,000 5.40 | 15.58 3.00 3.70 1.95] 1.29 1.36 54
800,000 5.76 | 17.50 3.20 417 2.08| 1.46 1.45 .61
900,000 6.48 | 21.77 3.60 5.18 2.34| 1.81 1.63 .75
1,000,000 7.20 | 26.46 4.00 6.30 2.60| 2.20 | 1.81 .92
1,200,000 8.65 | 37.08 4.80 8.83 3.11| 3.09 217 1.29
1,400,000 10.09 | 49.33 5.60 | 11.75 3.63| 4.10 | 2.54 1.71
1,600,000 6.39 | 15.04 415| 5.26 2.90 2.19
1,800,000 719 | 18.71 4.67| 6.54 3.26 2.72
2,000,000 7.99 | 22.74 519| 7.95 | 3.62 3.31
2,200,000 8.79 | 27.13 571| 9.48 | 3.98 3.95
2,400,000 9.59 | 31.87 6.23| 11.14 4.35 4.64
2,600,000 10.39 | 36.96 6.75| 12.92 4.71 5.38
2,800,000 7.27 | 14.82 5.07 6.17
3,000,000 7.79| 16.84 5.43 7.01
3,500,000 9.08 2240 | 6.34 9.33
4,000,000 10.38| 28.68 | 7.24 | 11.95
4,500,000 8.15 | 14.86
5,000,000 9.06 | 18.06
5,500,000 9.96 | 21.54
6,000,000 10.87 | 25.31

*The Hazen-Williams flow coefficient C=140 has been used for cement-lined cast iron and ductile iron pipe for many years. The quality of
recent high-performance cement lining for ductile iron pipe and the availability of even larger pipe sizes may justify the use of significantly higher values
for C, particularly in the intermediate and larger pipe sizes. (See pg 17-4.)

The design of systems outside common water velocities, i.e. 2-5 fps, may involve special design considerations (for example, the generation of
substantial surge pressures as a result of valve closure or other water column effects, sedimentation at extremely low velocities, etc.).

17-5



) DUCTILE IRON PIPE

Flow of Water in Ductile Iron Pipe
Hazen-Williams C=140*

Loss of head shown is per1,000 feet of pipeline. Table is based on 4"-64” AWWA C104 single-thickness
cement-lined ductile iron pipe. Nominal thickness for minimum standard pressure classes noted.

Table No. 17-1—Continued

Flow in 14” Pipe, Class 250 16” Pipe, Class 250 18” Pipe, Class 250 20” Pipe, Class 250
Gﬂl%nguesr Vel. in ft. Loss of Vel. in ft. Loss of Vel. in ft. Loss of Vel. in ft. Loss of
per sec. Head (ft) per sec. Head (ft) per sec. Head (ft) per sec. Head (ft)
300,000 .40 .05

400,000 .54 .08 A1 .04 .32 .02

500,000 .67 12 .51 .06 A1 .04
600,000 .80 A7 .62 .09 49 .05 .40 .03
700,000 .94 .23 72 A2 .57 .07 .46 .04
800,000 1.07 .29 .82 15 .65 .09 .53 .05
900,000 1.21 .36 .93 19 .73 1 .59 .06
1,000,000 1.34 44 1.08 .23 .81 13 .66 .08
1,100,000 1.47 .52 1.13 .28 .89 15 72 .09
1,200,000 1.61 .62 1.23 .32 97 .18 .79 11
1,300,000 1.74 71 1.34 .38 1.06 .21 .86 13
1,400,000 1.88 .82 1.44 43 1.14 .24 .92 .15
1,500,000 2.01 .93 1.54 49 1.22 .28 .99 A7
1,600,000 2.14 1.05 1.64 .55 1.30 .31 1.05 19
1,700,000 2.28 117 1.75 .62 1.38 .35 1.12 .21
1,800,000 2.41 1.31 1.85 .69 1.46 .39 1.19 .23
1,900,000 2.55 1.44 1.95 .76 1.54 43 1.25 .26
2,000,000 2.68 1.59 2.06 .83 1.62 A7 1.32 .28
2,200,000 2.95 1.89 2.26 .99 1.79 .56 1.45 .34
2,400,000 3.21 2.23 2.47 117 1.95 .66 1.58 .40
2,500,000 3.35 2.40 2.57 1.26 2.03 .71 1.65 43
2,600,000 3.48 2.58 2.67 1.35 2.1 .76 1.71 46
2,800,000 3.756 2.96 2.88 1.55 2.27 .87 1.84 .53
3,000,000 4.02 3.36 3.08 1.76 2.44 .99 1.98 .60
3,500,000 4.69 4.47 3.60 2.35 2.84 1.32 2.31 .79
4,000,000 5.36 5.73 4.11 3.01 3.25 1.69 2.63 1.02
4,500,000 6.03 713 4.63 3.74 3.65 2.1 2.96 1.27
5,000,000 6.70 8.66 5.14 4.55 4.06 2.56 3.29 1.54
5,600,000 7.37 10.33 5.65 5.42 4.47 3.05 3.62 1.83
6,000,000 8.04 12.14 6.17 6.37 4.87 3.59 3.95 2.16
6,500,000 8.71 14.08 6.68 7.39 5.28 4.16 4.28 2.50
7,000,000 9.38 16.15 7.19 8.48 5.68 4.77 4.61 2.87
7,500,000 10.05 18.35 7.71 9.63 6.09 5.42 4.94 3.26
8,000,000 8.22 10.85 6.49 6.11 5.27 3.67
8,500,000 8.74 12.14 6.90 6.84 5.60 4.11
9,000,000 9.25 13.50 7.31 7.60 5.93 4.57
9,500,000 9.76 14.92 7.71 8.40 6.26 5.05
10,000,000 10.28 16.41 8.12 9.24 6.59 5.55
11,000,000 8.93 11.02 7.25 6.62
12,000,000 9.74 12.95 7.90 7.78
13,000,000 10.55 15.01 8.56 9.02
14,000,000 9.22 10.35
15,000,000 9.88 11.76
16,000,000 10.54 13.25

*The Hazen-Williams flow coefficient C=140 has been used for cement-lined cast iron and ductile iron pipe for many years. The quality of
recent high—performance cement lining for ductile iron pipe and the availability of even larger pipe sizes may justify the use of significantly higher
values for C, particularly in the intermediate and larger pipe sizes. (See pg 17-4.)

The design of systems outside common water velocities, i.e. 2-5 fps, may involve special design considerations (for example, the generation of
substantial surge pressures as a result of valve closure or other water column effects, sedimentation at extremely low velocities, etc.).
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DUCTILE IRON PIPE

Flow of Water in Ductile Iron Pipe

Hazen-Williams C=140*

)

Loss of head shown is per1,000 feet of pipeline. Table is based on 4"-64” AWWA C104 single-thickness
cement-lined ductile iron pipe. Nominal thickness for minimum standard pressure classes noted.

Table No. 17-1—Continued

Flow in 24” Pipe, Class 200 30” Pipe, Class 150 36” Pipe, Class 150 42” Pipe, Class 150
Gﬂl%nguegr Vel. in ft. Loss of Vel. in ft. Loss of Vel. in ft. Loss of Vel. in ft. Loss of
per sec. Head (ft) per sec. Head (ft) per sec. Head (ft) per sec. Head (ft)
1,000,000 46 .03
1,200,000 .55 .04
1,400,000 .64 .06
1,500,000 .68 .07 44 .02 .31 .01
1,600,000 .73 .08 A7 .03 .33 .01
1,800,000 .82 .09 .53 .03 .37 .01
2,000,000 91 .1 .59 .04 41 .02
2,500,000 114 A7 .73 .06 .51 .02
3,000,000 1.37 24 .88 .08 .61 .03 45 .02
3,500,000 1.59 .32 1.038 1 71 .05 .53 .02
4,000,000 1.82 A1 1.18 14 .82 .06 .60 .03
4,500,000 2.05 .52 1.32 18 .92 .07 .68 .03
5,000,000 2.28 .63 1.47 .22 1.02 .09 .75 .04
5,600,000 2.51 .75 1.62 .26 112 1 .83 .05
6,000,000 2.73 .88 1.76 .30 1.22 12 .90 .06
6,500,000 2.96 1.02 1.91 .35 1.33 14 .98 .07
7,000,000 3.19 117 2.06 .40 1.43 A7 1.05 .08
7,500,000 3.42 1.33 2.20 46 1.53 19 1.13 .09
8,000,000 3.64 1.50 2.35 .51 1.63 .21 1.20 .10
8,500,000 3.87 1.67 2.50 .58 1.73 .24 1.28 1
9,000,000 4.10 1.86 2.64 .64 1.84 .26 1.35 13
9,500,000 4.33 2.06 2.79 .71 1.94 .29 1.43 14
10,000,000 4.56 2.26 2.94 .78 2.04 .32 1.50 15
11,000,000 5.01 2.70 3.23 .93 2.24 .38 1.65 .18
12,000,000 5.47 3.17 3.53 1.09 2.45 .45 1.80 .21
13,000,000 5.92 3.68 3.82 1.26 2.65 .52 1.96 .25
14,000,000 6.38 4.22 411 1.45 2.86 .60 2.1 .28
15,000,000 6.83 4.79 4.41 1.65 3.06 .68 2.26 .32
16,000,000 7.29 5.49 4.70 1.86 3.26 .76 2.41 .36
18,000,000 8.20 6.72 5.29 2.31 3.67 .95 2.71 .45
20,000,000 9.11 8.17 5.88 2.81 4.08 1.15 3.01 .55
22,000,000 10.02 9.74 6.46 3.35 4.49 1.38 3.31 .66
24,000,000 7.05 3.93 4.90 1.62 3.61 a7
26,000,000 7.64 4.56 5.30 1.88 3.91 .89
28,000,000 8.23 5.23 5.71 2.15 4.21 1.02
30,000,000 8.82 5.95 6.12 2.45 4.51 1.16
32,000,000 9.40 6.70 6.53 2.76 4.81 1.31
34,000,000 9.99 7.50 6.94 3.08 5.1 1.47
36,000,000 10.58 8.34 7.34 3.43 5.41 1.63
38,000,000 7.75 3.79 5.72 1.80
40,000,000 8.16 417 6.02 1.92
45,000,000 9.18 5.18 6.77 2.47
50,000,000 10.20 6.30 7.52 3.00
55,000,000 8.27 3.58
60,000,000 9.02 4.20
65,000,000 9.78 4.87
70,000,000 10.53 5.59

*The Hazen-Williams flow coefficient C=140 has been used for cement-lined cast iron and ductile iron pipe for many years. The quality of
recent high—-performance cement lining for ductile iron pipe and the availability of even larger pipe sizes may justify the use of significantly higher
values for C, particularly in the intermediate and larger pipe sizes. (See pg 17-4.)

The design of systems outside common water velocities, i.e. 2-5 fps, may involve special design considerations (for example, the generation of
substantial surge pressures as a result of valve closure or other water column effects, sedimentation at extremely low velocities, etc.)
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) DUCTILE IRON PIPE

Flow of Water in Ductile Iron Pipe
Hazen-Williams C=140*

Loss of head shown is per1,000 feet of pipeline. Table is based on 4"-64” AWWA C104 single-thickness
cement-lined ductile iron pipe. Nominal thickness for minimum standard pressure classes noted.

Table No. 17-1—Continued

Flow in 48" Pipe, Class 150 54" Pipe, Class 150 60" Pipe, Class 150 64" Pipe, Class 150
Gzﬂlﬁsu‘:ser Vel. in ft. Loss of Vel. in ft. Loss of Vel. in ft. Loss of Vel. in ft. Loss of
per sec. Head (ft) per sec. Head (ft) per sec. Head (ft) per sec. Head (ft)
3,000,000 .35 .01
4,000,000 46 .01
5,000,000 .58 .02
6,000,000 .69 .03 .54 .02 A7 01 A1 .01
7,000.000 .81 .04 .63 .02 55 02 .48 .01
8,000,000 .92 .05 72 .03 62 .02 .55 .01
9,000,000 1.04 .07 .81 .04 70 .03 .62 .02
10,000,000 1.15 .08 .90 .04 78 .03 .69 .02
12,000,000 1.38 A1 1.07 .06 .94 .04 .82 .03
14,000,000 1.61 15 1.25 .08 1.09 06 .96 .04
16,000,000 1.84 19 1.43 .10 1.25 07 1.10 .05
18,000,000 2.07 .24 1.61 13 1.41 09 1.24 .07
20,000,000 2.30 .29 1.79 .16 1.56 iR 1.37 .08
22,000,000 2.53 .34 1.97 19 1.72 13 1.51 10
24,000,000 2.76 .40 2.15 .22 1.87 16 1.65 A1
26,000,000 2.99 A7 2.33 .25 2.03 18 1.78 13
28,000,000 3.22 .53 2.51 .29 2.19 21 1.92 15
30,000,000 3.46 .61 2.69 .33 2.34 24 2.06 A7
32,000,000 3.69 .68 2.86 .37 2.50 27 2.20 19
34,000.000 3.92 I7 3.04 A1 2.65 30 2.33 22
36,000,000 4.15 .85 3.22 46 2.81 33 2.47 24
38,000,000 4.38 .94 3.40 .51 2.97 37 2.61 .27
40,000,000 4.61 1.04 3.58 .56 3.12 40 2.74 .29
45,000,000 5.18 1.29 4.03 .70 3.51 50 3.09 .36
50,000,000 5.76 1.57 4.48 .85 3.90 61 3.43 44
55,000,000 6.33 1.87 4.92 1.01 4.29 72 3.77 .53
60,000,000 6.91 2.19 5.37 1.19 4.68 85 4.12 .62
65,000,000 7.49 2.54 5.82 1.38 5.07 99 4.46 72
70,000,000 8.06 2.92 6.27 1.68 5.46 1.13 4.80 .83
75,000,000 8.64 3.32 6.71 1.80 5.86 1.29 5.15 .94
80,000,000 9.21 3.74 7.16 2.02 6.25 1.45 5.49 1.06
85,000,000 9.79 4.18 7.61 2.26 6.64 1.62 5.83 1.18
90,000,000 10.37 4.65 8.06 2.52 7.03 1.80 6.18 1.32
95,000,000 8.51 2.78 7.42 1.99 6.52 1.46
100,000,000 8.95 3.06 7.81 2.19 6.86 1.60
105,000,000 9.40 3.35 8.20 2.40 7.20 1.75
110,000,000 9.85 3.65 8.59 2.61 7.55 1.91
115,000,000 10.30 3.96 8.98 2.84 7.89 2.07
120,000,000 9.37 3.07 8.23 2.24
125,000,000 9.76 3.31 8.58 2.42
130,000,000 10.15 3.56 8.92 2.60
135,000,000 9.26 2.79
140,000,000 9.61 2.98
145,000,000 9.95 3.18
150,000,000 10.29 3.39

*The Hazen-Williams flow coefficient C=140 has been used for cement-lined cast iron and ductile iron pipe for many years. The quality of
recent high-performance cement lining for ductile iron pipe and the availability of even larger pipe sizes may justify the use of significantly higher
values for C, particularly in the intermediate and larger pipe sizes. (See pg 17-4.)

The design of systems outside common water velocities, i.e. 2-5 fps, may involve special design considerations (for example, the generation of
substantial surge pressures as a result of valve closure or other water column effects, sedimentation at extremely low velocities, etc.).
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DUCTILE IRON PIPE @)

Gravity Flow in Pipe
Manning Formula

FORMULAS:

— for pipe flowing full —

Q=0.276 x D% x S%
n

V =0.1125 x D% x S%
n

Q = Flow in gallons per
minute

D = Pipe diameter in
inches

S = Slope in feet per foot

V = Velocity in feet per
second

Protecto 401-lined ductile iron
pipe has an approximate “n"
value of n =0.011*.

Example:

Q:

Q:

V=

For a 20" Ductile Iron
Protecto 401-lined pipe,
Pressure Class 250, with
a slope of 4.5 feet per
1000 feet, find the flow
“Q" and the velocity
“V" when the pipe is
flowing full. The
roughness coefficient
“n" is 0.011.

276 x (20.86)%3 x (0.0045)"2
0.011

5550 gals./min.

1125 x (20.86)%° x (0.0045)"2

0.011

V = 5.20 feet/sec.

Note:

“Per Protecto 401 website at:

http://www.protecto401.com/n-cfactor.htm

Nominal
Size

64"

60"

54"

48"

42"

36"

Nominal
1.D.

i 64.47"
— 60.45"

— 06.46'

— 49.80"
— 43.60'
— 37.46'
— 31.24'

— 2506'

— 20.86'
18.80"
16.72"
— 14.66"
12.56"
1

0.50"
— 847"

— 6.32"

Thickness
Class

Class 150

Class 150

Class 150

Class 150

Class 150

Class 150

Class 150

Class 200

Class 250
Class 250
Class 250
Class 250
Class 350
Class 350

(lass 350
(lass 350

Ductile Nominal Minimum Pressure Class

Thickness Protecto 401-Lined Pipe

Fig. 17-1
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) DUCTILE IRON PIPE

Equivalent Pipe Diameters

Table No. 17-2

Nominal Nominal Dia. of Pipe “B”

Dia. of
Pipe “A”

2 3 4 6 8 10 12 14 16

2 2.6 3.36 4.23 6.12 8.08

3 3.90 4.63 6.35 8.23 10.16
4 5.21 6.71 8.47 10.33 12.25
6 7.81 9.26 10.92 12.70 14.56 16.45
8 10.41 11.83 13.43 15.14 16.94
10 13.02 14.41 16.97 17.63
12 15.62 17.00 18.52
14 18.22 19.59
16 20.82

Table No. 17-2—Continued

Nominal Dia. of Pipe “B”

Nominal
I_Dia.“of”

Pipe “A 18 20 24 30 36 42 48 54 60 64
2
3
4
6
8 18.78 20.66 24.50 30.35 36.26

10 19.37 | 2117 | 24.89 | 30.62 | 36.47 | 42.36
12 20.14 | 21.84 | 256.41 | 31.00 | 36.75 | 42.59 | 48.47 | 54.39 60.33 | 64.30
14 21.09 | 22.68 | 26.06 | 31.48 | 37.11 | 42.87 | 48.71 | 54.58 60.49 | 64.44
16 2219 | 23.66 | 26.86 | 32.07 | 37.57 | 43.23 | 49.00 | 54.83 60.70 | 64.63
18 2343 | 24.79 | 27.78 | 32.76 | 38.11 | 43.67 | 49.35 | 55.12 60.95 | 64.86

20 26.03 | 28.83 | 33.57 | 38.74 | 44.18 | 49.77 | 55.47 61.25 | 65.13
24 31.24 | 3549 | 40.29 | 4543 | 50.81 | 56.35 61.99 | 65.80
30 39.05 | 43.24 | 47.90 | 52.89 | 58.12 63.52 | 67.19
36 46.86 | 51.00 | 55.56 | 60.43 66.53 | 69.03
42 54.67 | 58.78 | 63.26 68.03 | 71.34
48 62.47 | 66.57 70.98 | 74.08
54 70.28 7436 | 77.24
60 78.09 | 80.76
64 83.30

All figures are in inches.

Example: In parallel, a 6-inch and an 8-inch main are only equivalent to one pipe 9.26 inches in diameter.

The equivalent size pipe required to equal, at the same head, the carrying capacity of two smaller pipes is
tabulated in this table. This evaluation is based on the comparative nominal diameters raised to the 2.63 power.
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DUCTILE IRON PIPE )

Equivalent Number of Pipelines

Tabulated below are the approximate number of pipes of a given size equal in
carrying capacity to one pipe of a larger size. At the same velocity of flow the volume
delivered by two pipes of different sizes is proportional to the squares of their
diameters. With the same head, however, the velocity is less in the smaller pipe, and the
volume delivered varies approximately as the diameters to the 2.63 power. This table is
calculated on this basis using nominal diameters. The figure opposite the intersection of
any two sizes is the number of the smaller-sized pipes required to equal one of the larger;
thus one 4-inch pipe equals 6.2 two-inch pipes.
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) DUCTILE IRON PIPE

Diameters, Circumferences, Areas and Volumes for
Standard Minimum Pressure Classes of
Ductile Iron Single-Thickness Cement-Lined Pipe

Table No. 17-4
Cross Sectional Areas Approx. | Volume | Volumet
Nominal | Outside Inside O.D. 1.D. Outside | Gallons [(Gallons pe
Size Diameter | Diameter | Based on | Based on | Circumfer- | Circumfer-| Surface per 20’ nom.
in. in. in. D. D. ence ence Area* linear ft. length
sq. in. sq. in. in. in. sq. ft.
4 4.80 417 18.10 13.66 15.08 13.10 26 0.71 14.19
6 6.90 6.27 37.39 30.88 21.68 19.70 37 1.60 32.08
8 9.05 8.42 64.33 55.68 28.43 26.45 48 2.89 57.85
10 11.10 10.45 96.77 85.77 34.87 32.83 59 4.46 89.11
12 13.20 12.51 136.85 | 122.92 41.47 39.30 70 6.39 |127.71
14 15.30 14.55 183.85 | 166.27 48.07 45.71 82 8.64 [172.75
16 17.40 16.61 237.79 | 216.69 54.66 52.18 93 11.26 [225.13
18 19.650 18.69 298.65 | 274.35 61.26 58.72 105 14.25 |285.04
20 21.60 20.75 366.44 | 338.16 67.86 65.19 116 17.57 |351.34
24 25.80 24.95 522.79 | 488.91 81.05 78.38 138 25.40 |507.96
30 32.00 31.07 804.25 | 758.18 | 100.83 97.61 172 39.39 |787.72
36 38.30 37.29 |11562.10 | 1092.13 | 120.32 | 117.15 206 56.73 |1134.68
42 44.50 43.43 |15655.29 | 1481.39 | 139.80 | 136.44 240 76.96 |1539.11
48 50.80 49.63 |2026.83 | 1934.55| 159.59 | 155.92 275 100.50 |[2009.92
54 57.56 56.29 |2602.15 | 2488.59 | 180.83 | 176.84 312 129.28 |2585.55
60 61.61 60.28 [2981.22 | 2853.89 | 193.55 | 189.37 334 148.25 [2965.08
64 65.67 64.30 |3387.08 | 3247.23 | 206.31 | 202.00 357 168.69 |[3373.75

*This value is roughly calculated as the outside surface area of a cylinder with an O.D. equal to the standard barrel O.D. of the
pipe and length equal to the overall length of a “full-length” Fastite® pipe. Obviously, cut or trim pipe would have less surface
area. Also, if one wanted to include the flare effects on area as a result of the sloping bell contour or the area of the radial bell
face, this would increase the areas very slightly from the tabular values shown.

FThis value may also be helpful in a rough determination of the “buoyancy” of a ductile iron pipe full of air. (Buoyancy
force is roughly equivalent to weight of fresh or salt water, etc., displaced.) See also Section 9 for buoyancy of 4"-36"
Flex-Ring pc 350 pipe.

Weights for Pipeline Design,
Weights of Ductile Iron Pipe

Table No. 17-5 and Contained Water
Weight - Pounds per Foot Weight - Pounds per Foot

Size Size

in. in

Pipe Water Total Pipe Water Total

4 12 6 18 24 93 212 305

6 18 13 31 30 123 329 452

8 24 24 48 36 163 473 636
10 30 37 67 42 206 642 848
12 39 53 92 48 261 838 1099
14 a7 72 119 54 325 1078 1403
16 57 94 151 60 371 1237 1608
18 66 119 185 64 410 1407 1817
20 78 147 225

These weights are based on minimum pressure classes Ductile Iron Fastite® pipe with minimum thickness standard
cement lining as specified in AWWA C104 and on weight of water of 62.4 pounds per cubic foot. All weights are as “in air” at
sea level with no buoyancy effects considered. The inside diameters are given in Table No. 17-4.

Pounds of water per foot = 0.34083 x (I.D. in inches)?.

Ductile Iron = 0.255 pounds per cubic inch.

17-12



Ll
=
o
=
=)
&
Ll
=
=
[=]
=
(=]

"Juelisal 1SNy} pue se0io} 1Sy}
JO s300[gNSs 8y} UO UOISSNOSIP SAISUaYS.dLLIOD 810W € Sueluod adid uod| ajiond 4o} ubisaq jurelsay 1sniy ., [enuew 8] "UMoys sanfeA ainssaid au} Jano uolyesado Jo Buly sul u seinssaid
abIns se Yyons S}0aye WNjusWOW Jou siojoe} Ajajes Joj uoisiroid Aue apnjoul Jou op siequunu Jeingel 8y “(vd) eate ainssaid sy} Jano Bunoe ainsseud [eulsiul Jo 10oye a1ebaibbe ay) Ag ee)]
Buiusdo—|ny e Jo 3oeq 8y} 0 ‘(03 ‘eu0o ‘abpam ‘|leq ‘ayeb ‘Ssip) aAfeA pasojo e ‘(:03e ‘ebuey pulig ‘deo ‘Bnid) pesying S8} B U0 papiaxs & [IIM Fey} Spunod Ul 8210} 8 Sjuasaidal anfea siy ],

002822+ 00S'€69'H 00} '¥2S'H 0087SEH 00022 H 00%G8 1L 00L'9LO'H 002'9¥8 | 00429/ | 00F*2/9 | 000'B0S | 002'8EE | 0OE'6IL | 008'0S | O | 29'G9 9
001'G9G* 1| 009'061'L| 00S* H#E'L|00Y 261 1006 L L1 L{0OK'E0’ L | 00E' 768 | 00E'SyZ | 008°049 | 002965 | 002'Liy | 00L'862 | 00L'6YL | 00L'%Y | O 1919 09
00+99€"}+| 000 HOE'H 0060 L' | 00800 H 008‘G26 |002°0L6 | 009082 | 00S'0S9 | 00S'S8S | 00'02S | 00E‘06E | 002’092 | OOL'0E | 000'6E | O | 952G I
001%90°H 00%'€L0'H 00026 | 002‘0L8 |000°09Z | 00¥'60Z |000°809 | 004'90S | 000'9SK | 0OK‘'SOY | 000'YOE | 00220 | 00S'LOL | 00¥'0E | O | 08'0S 514
00598 | 009°2/Z |006'669 | 00L'229 |002'€8S | 00EPPS | 00999 | 008'88E | 006'6YE | 000'LLE | 00E'€ET | 00S'SSH | 008'ZL | 0Og'ege | O | 0S¥ [14
008'709 | 000'9.S |00¥'8LS | 008'09F |000'CEY |002'€0 | 009'GrE | 000'882 | 00Z'6SE | 00K'0Ee | 008'CLL | 00C'GLL | 009'/G | 00S'ZL | O | 0£'8e o€
002'Zey | 00k20v |006'+9E | 00L'LgE |009°L0E |00S +8Z | 00E‘ H¥g | OO HOZ | 000'k8H | 008'09F | 009'0Zk| 00¥'08 | 00C'Ov | OOLCh | O | 00Ce 0e
00S'v/2 | 00v' 192 |002'GeC | 00L'60Z |000'96)L |000'E8) |008'9SH | 00L'0Sk | 009'ZLL | 009'VOL | 00F'8Z| 00€CS | 00L'92 | 008'L 0| 089c 19
00%'26} | 002'e8) |006'¥9L | 009'9vk |00 LEL | 00282k | 00660+ | 009k6 | Q0¥'c8 | 00E'€L 000'GS| 009'9e | 00g'8l | 00S‘S 0| 09Fe 0¢
008'9G} | 00E'6Y7 L |00V PEL | 00S'6LE |000°CLL [00S'¥OL |009'68 | 00L'%. | 0029 | 00L'6S 008'7¥| 006'6Z | 006k | 00S'Y 0| 0g6k 8t
00872k | 006'8LL |000°Z0F | 00L'S6 |002'68 |002'€8 |00E'H. | 0O¥'6S | 00S'eS | 009'Li 00.'Ge| 008'cz | 006'kL | 009'C 0| Orih 9l
00S'96 | 006'L6 |00.C8 00S'e/ 00689 |00S%9 [002'GS | 0009F | OO¥'Ly | 008'9E 009'/¢| 0Ob'gL | 0026 | 008'C 0| ogsh 4
008+, | 0O¥'89 |009°+9 00.'%S |00€tS | 006'Zr |QOL'L¥ | 00C'¥E | 008'0E | 0OF'/e 00S‘0z| 00/'el | 0089 | 0OkZ 0| Ocet ch
008'0S | 008y |00S‘Ey 00/'88 |00€'9e |006'€E | 000'6C | 00C'¥Z | 008k | OOv'6L 00S'7L| 006 008'v | 00S'k 0| OFFHE ok
008‘€e | 00Z'2e |006'82 00/'GZ |00L'¥Z |00S'2Z |00E'6k | 00LQL | 0OS¥L | 006'Ch 009'6 00v'9 00z'e | 000°+ 0 S0'6 8
0096} 00/'8L |008‘9k 000Gl [000%L |OOL'eL [00C'kE 00g'6 00v'8 | 00G'Z 009'G 00.' 006’k 009 0 06'9 9
0056 000'6__|00L'8 0022 0089 00e'9 0ov's 005y 00t | 009 0022 008‘k 006 00e 0] 081 ¥
Ul
§es 005 (0114 00 A 0Se 00€ 0S¢ et 002 oGt 00t 0S St 0 [0 eary ul
ainssaid oz1s
(1sd) @inssaid .o.m_uom_a_n_ _mw_ﬂ__ﬂz
9-/1 "ON 9|qeL

»9dNssald 03 anQ
IsniyL pug-peaq 10 peaipjng [eIxy

17-13



@) DUCTILE IRON PIPE

Standard Abbreviations and Acronyms

Listed below are many of the standard abbreviations AMERICAN uses on
quotations, line drawings, sales order contracts, shipping lists and invoices.

Table No. 17-7

Product or Term Identification or Description Standard Abbreviation
A.
ACCESSOMIBS. ...ttt ACC
AdJuSTMENt. ... ADJ
Al TSt . A/T
Allocated. ... ... ALLOC
AlOY. ..o ALLOY
Alloy Steel Bolts THHN. ...t BOLT THHN
All Mechanical Joint Tee. ... MJ TEE
American Cast lron Pipe Company..................coooeeiennn, ACIPCO
American-Darling Valve ... ADV
American Ductile Iron Pipe DiviSion............cccoouviviiinnnnnn. ADIP
American Fastite Pipe, Ductile Iron.........................o FST PIPE
American Flex-Lok Ball & Socket Pipe, Ductile Iron............. FLEXLOK PIPE (or FLXLK)
American Flow Control Division...................ccooiiiiinnne. AFC
Armor TIP (M) MJARMT
Asphaltic Coated Inside & Outside.....................oo. CTD
Asphaltic Coated Outside & Cement Lined Inside............... C/L
Asphaltic Coated Outside & Double Thickness
Cement Lined Inside.........coooeiiiiiii DBL C/L
Assembled. ... ... ASSEMB
Assigned Not Shipped................cooiiii ANS
As Soon As Possible.............ooi ASAP
Atlanta District Office...........oocoiiiiiiiiiii ATL
B.
Back FAaCE. .. .t BF
Ball ENd...ooeii BALL
Base Faced & Drilled...............oooi BA F&D
Base Drilled.........cooiiiii BA DR
Base (Tee Or BENd)......uiviiiiiiii e BASE
Bell Gland....... ... BG
Bell Joint Clamp.........ccoviiiiii BELL JT CLAMP
Bell Joint Clamp Gasket.................oooii, BELL JT CLAMP GSK
Bell & SPigot.. ... BS (Designate GA)
BENd. . e BEND
Beveled. ... ... BEV
Bill of Lading......ovvniiiei e B/L
Bill of Material.............coooiiiii BOM
Birmingham District Office..................co BHM
BliNd. ..o BLD
Blind FIaNge.......ieiiiie BLD FLG
Blind Flange Tap 1" (NPT or IPS) at Invert........................ BLD FLG TAP 1 INV
Blind Flange Tap 1" in Center.........cooiiiiiiiiiiiiiinins BLD FLG TAP 1
Blue Print. .. ..o B/P
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Standard Abbreviations and Acronyms

Table No. 17-7 - Continued

Product or Term Identification or Description Standard Abbreviation
BOIt CirCle ..o B/C
Both Flanges Hand Tight ..o, BOTH FHT
BOIt HOIES. ... BH
Bolts, Alloy Steel THHN.........coiiiii BOLT THHN
BOSS & TaP. . e e B&T
Branch... ..o BR
BrONZe. ..o BRZ

C.
Cement LiNed. ... C/L
(0T =T CTR
Centerline. ... CTR/L
Center to End and/or Centerto Flare................cccoovevinenn . CE
Centerto Face.....c.oovii i, CF
Center to Face-Centerto PE.............ooooiiiiiiii i CFPE
Center to Face-Center to SKT......coooiiiiii . CFS
Center to SKT-Centerto Face............ccoooeiiiiiiiiiii. CSF
Certificate. ... CERT
Chaplets. ... CHAP
Change Sheet.........cooiiiiiii CS
Chicago District Office..........cooiiiiiiiii CHI
ClaSS . vt CL
ClOCKWISE. ... e cw
C0al Tar EPOXY....cviiiiiieii et CTE__MILS
Coated. . CTD
CombiNation. ... ..o COMB
COMMION . . e COM
COMPACT. . e CMPT
Companion Flange..........cooviiiiiiii COMP FLG
Compression Resilient Seated.......................o CRS
Concentric ReAUCEr. ... RED
Conductive Jumper Strip........coooiiiii COND JUMPER
Copper Clip... oo CcC
Counter CIOCKWISE. .....ouviee e CcCwW
COUPIING. .o CPLG
Coupling Gland End............cooiiiiiiiiii CGE
(o TR CROSS
CUSEOMIET ..., CUST
Cutto Suitin Field. ... CTSIF
CylNEr. .. CYL

D.
Dallas District Office.........cooviviiiiii e DAL
DElIVEIY. .. DEL
Department. ... .. DEPT
Description. ... ..o DESC
Destination. ... ..ot DEST
Diameter. . DIA
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@) DUCTILE IRON PIPE

Standard Abbreviations and Acronyms

Table No. 17-7 - Continued

Product or Term Identification or Description Standard Abbreviation
DIfferenCe. ... DIFF
DOUDIE. ... DBL
Double Cement Lined............ccoooeiiiiiiiiiii, DCL
DXl DR
Duck Back DUCK Tip....uvuiiiiiiiiei i DT
DUCHIIE TrON. ... DI
Ductile Iron Centrifugally Cast Pipe or
Pipe Fabricated from Centrifugally Cast Pipe................... PIPE
Ductile Iron Pipe... ..o DIP
Ductile Iron Pipe Research Association........................... DIPRA

E.
EaCh . o EA
ECCeNtriC. ... ECC
Eccentric RedUCer. .......cuiuiiiiii ECC RED
EIECHIC. .o ELECT
EXtENSION. . ..o EXT

F.
Face & Drill........ooiii F&D
Face & Tap. ..o F&T
Fast-Grip. ... FAST-GRIP
Fastite Conductive Gasket..............cocooviiiiiiiiiin FST PRCE GSK
Fastite Extra Deflection Socket..............c.cooviiiiiiiiininn, FST XDF
Fastite Joint Clamp...........cooiiiii FST JT CLAMP
Fastite Lubricant................ocooii FST LUBE
Fastite Neoprene Gasket...........cocovviiiiiiiiiiiis FST NP GSK
Fastite Pipe.........cooiii FST PIPE
Fastite Plain Rubber Gasket................ccooiiiiin, FST GSK
Fastite Socket.........coooiiiii i FST
Feet FT
Field FIeX-RiNG.......ooiuiiiiiii e FFR
Fitting. ..o FTG
FIAaNGE(d) .. .v e FLG or F
Flange Back Outlet.............ooooiii, FLG BACK OUTLET
Flange Filler........ ... FLG FILLER
Flange Flange Flange Casting, Ductile (Statically Cast)........ FFF WALL CASTING DI
Flange Flange Flange Tee...........cccoviiiiiiiiiiiiii, FLG TEE

Flange-Thrust Collar-Flange Wall Pipe, Ductile screwed-on
Flanges, Welded-on Thrust Collar, Thrust Collar Centered... F-TC-F WALL PIPE

Flange Flange Pipe, Ductile Iron (Fabricated)................... FF PIPE

Flange Flange Pipe, Ductile Iron (Statically Cast).............. FF SPOOL DI

Flange Flange 90 Bend.............ccoviiiiiiiiiiiiiiie FLG 90 BEND

Flange Hand Tight.............oooi FHT or FLG-HT

Flange Heel Outlet............cooiiiiiii, FHO

Flange & Plain End Pipe, Ductile Iron (Fabricated)............ FPE PIPE (Designate GA)
Flange Side Outlet...........ooooiiiii, FSO

FIAr. .o FLARE

Flexible...... ..o FLEX

Flexible Grooved End.........ccoooiiiiiiii e VGE (F)

Flex-Lok Ball........c..ouieiiee e FLXBALL

Flex-Lok Pipe.........ooiiiiiii e FLEXLOK PIPE (or FLXLK)
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Standard Abbreviations and Acronyms

Table No. 17-7 - Continued

Product or Term Identification or Description Standard Abbreviation
Flex-Lok SOCKet..........ciiiiii i FLXSKT
Flex-RiNG. ..o FR or XR
Flex-Ring ENd.......oiniiiie e FRE or XRE
Fluoroelastomer (Fluorel, Viton)*...............ccooeiiiiiian. FKM
For your information..............ooooiiiiii FYI
Freight. FRT
Full Length. . ..o, FL
12x10 Flange 90 Reducing Base Bend
Base Opposite 12" Flange..........ooovveiiiiiiiiiiiii, 12x10 FLG 90 BASE BEND
12 CF 250 LEUP
G.
Galvanized..........ooiiii GALV
Gasket. ... GSK
Gauge Caulk Joint.........cooiiiii GAC)
Gauge Dresser (__ OD)....ouiuiiiiiiiiiiiice e GADR___OD
Gauge Fastite. ... GAFST
Gauge Full Length.........oooiiii GAFL
Gauge M. GAMJ
Gland. ... GLD
Gravity Microtunneling............c.cooiiiiiiiiie, GMT
Gravity Microtunneling End..............cocooiiiii, GMTE
Gray Cast IroN.... ..o Gl
Grooved End, Grooved End Pipe, Ductile lron.................. VGE VGE PIPE (R or F)
H.
Hex Head Bolt Black Machine...............coooiiiiiiiin, HHHN BL MACH
Hex Head Hex NUt.........coooiiiiii e, HHHN
HOI. H (HOLE)
Hydrant. ... HYD
Hydrostatic Test..... ..o, HYDRO/T
l.
Inside Diameter...........ooveiiiiii e ID
INVEIE. INV
Iron Body Bronze Mounted............ccocooiiiiiiiiiinn, IBBM
J.
Joint Material..........coooiii JT MTL
K.
Kansas City District Office............ccooiiiiiiiiii KC
L.
Large ENd.....coiuiii LE
Laying Length........coooiiiiiii LL
Length. ..o LGT
Less Than Truckload. ..o, LTL
Lever and SPring........coveiiiin i L&S
Lever and Weight..........coooiiiiiiiiii L&W
Lining, Coating, Testing...........ccooviiiiiiiiiiiie LCT

*These are “brand” or “trade" names. Abbreviation is the acronym for the generic designation.
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Standard Abbreviations and Acronyms

Table No. 17-7 - Continued

Product or Term Identification or Description Standard Abbreviation
Lok-Ring Bell.......oo LKR
LOK-RING ENd....cooiiiii LKRE
Lok-Ring Pipe (CUt Pipe)........ccuiiuiiiiiiiiiiieceiee LKR LKRE PIPE
Lok-Ring Pipe (Full Length)..........ccoooiiiii, LKR PIPE
Long Pattern.........ooooiii LG PAT
LONG RAIUS. .. .evieiii e LR
Lubricant. ... . ..o LUBE
POUNd. ... LB

M.
Manufacture.........coooiiiii MFG
MaXIMUM . e MAX
Mechanical Joint..............oo MJ
Mechanical Joint Coupled Joint End...............ccoeviiinnne. MIJCIJE
Mechanical Joint Te€........ooviiiiiii MJ TEE
Microtunneling..........cooiiiiiii MT
MIllIMELET. ... MM
MiNImMUM . e MIN
Minneapolis District Office............ccoiiiiiiiiiiii, MPLS
MJ & Plain End, Ductile (Cut Pipe)..........ccooiiiiiiiii. MJPE PIPE
MJ & Plain End, Ductile (Full Length)................coooiii MJ PIPE
M AMOE TIP . MJARMT
MJ Fabricated Bell...........cooiiiiii MJ-FAB
MIMIOOBENd. ... MJ 90 BEND
MONOIOY ... MON
Scrap Metal INdeX.......c.oviiiiiii M/I

N.
NEOPIene........coooiii NP
Nitrile-Butadiene (Hycar, Buna-N, Crynac, Chemigum)*..... NBR
NO Sealcoat........oovieiiiie i NSC
NOMINal. ... NOM
NON RiSING STEM.....inii NRS
Not Coated. ... ..o NOT CTD

0.
ONHAN. ... OH
One Flange Hand Tight.........cooii 1FHT
OPerator. ..o OPER
Original Order..........cviiiiiii ORIG ORDER
Orlando District Office.........cooiiiiii ORL
Outside Diameter........c.ooeviiiiiiic oD
Outside Screw and Yoke..........cooooiiiiiiiiiiiii, oS &Y
Overall Length........oooiiiiii OA

*These are “brand” or “trade" names. Abbreviation is the acronym for the generic designation.
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Standard Abbreviations and Acronyms

Table No. 17-7 - Continued

Product or Term Identification or Description Standard Abbreviation
P.
Pittsburgh District Office............ocooiiiiiii, PITT
Plain End Gauge Dresser..........couviuiiiiiiiiiiieiiieineie, DRPE
Plain End Gauge Fastite.............coocoiiiiiii FSTPE
Plain End Gauge Fastite & Dresser............ccccoeveeneinannnn.. FTDRPE
Plain End Gauge MJ........c.ooiiiiiiiiiiiii e, MJPE
Plain ENd NO GaUZE......cvvieniiiiiiiie e PE
Plain End Gauge Push-On............ccoiiiiiiiiiiiiie POPE
Plain Rubber. ... ..o PR
POSITION. .. POS
POUNG. ... LB
Projected On Hand.............cooiiiiiiii POH
Purchase Order/Push-On Socket.............cooiiiiiiiiin, PO
PUsh-0On JOINt........oii POJ
Q.
QUANTILY . e QTY
R.
REQUIrE. ... e REQD
Retainer. ... ... RET
Retainer Gland..........cooooiiiiiiiii RET GLD
Rigid Grooved End..............cooiii VGE (R)
Concentric RedUCer..........oooiiiiiiiii RED
S.
Sacramento District Office............ooooiiiiii SAC
Scrap Metal Index............ooooiiiiiiiii M/1
SEIVICE. .. SRVC
Shipping List.........oooiiiiii S/L
SIBEVE. ..o SLV
Small ENd....oooi SE
SOCKEL. ... SKT
Solid Sleeve. ... SLV
SPECIAL. ... e SPL
SPIGOES. ..o SPGT
SPlit SIEEVE. ... i SPLIT SLV
Split Tapping Sleeve. .........cooiiiiiiiii SPLIT TAP SLV
Statically Cast Flange Flange Pipe.............c.ccoiiiiiiii, SPOOL
Statically Cast Wall Pipe.........cc.cooiiiiiiii WALL CASTING
UGS e STUDS
Sty ST
Victaulic Shoulder End..........ccooiiiiiiiiiii, VSE
T.
AP TAP
Tap 1" Mueller........ooooiiiii TAP 1 MUELLER
Tap 17 NPT TAP 1
Tap__ At POSItiON___. ..o TAP___POS___
Tap FOr StUAS. ... TFS
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Standard Abbreviations and Acronyms

Table No. 17-7 - Continued

Product or Term Identification or Description Standard Abbreviation
Tapping Saddle Gasket...................oo TAP SADDLE GSK
T PP TEE
Tee-Head Hex NUL........ooiiiii THHN
Temporary End Fabrication..................coo TEFAB
Test Certificates........oooviiiiiiiii TEST CERT
ThiCK. . THK
Threaded. ... ....ooiiniiii THRD
Thrust Collar.........oooii TC
Top Dead Center........o.oiiuiiiiiieie e TDC
Transition SIEeVe..........ccooviiiiiii i TRAN SLV
TRUCK. e TRK

u.
UNCOALEA. ..ot NOT CTD
Underwater Lubricant...............coooiiiiiii U/W LUBE

V.
Grooved End & Grooved End Pipe.........ccooviiiiiiiiiinnnn, VGE PIPE
ViICtaUlIC. .. VICT
Victaulic Grooved End (Flexible or Rigid)......................... VGE (F) or (R)
Victaulic Shoulder End Style_ (41 0r44)........c.ccoeoiiiinins VSEST

W.
Statically Cast Wall Pipe...........ccooiiiiiiiiiiie Wall Casting
Wall Collar........oouiiiii i W/C
Wall Collar (Notin Center).......ccoviiiiiiiiiiiiiiieas W/C__From___
VY WYE

X.

Y.

Z.
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Taps in Ductile Iron Pipe*

|
1" + Tap ‘

A=3.93+(1"+1") = 5 15/16"

W

Recommended Minimum Distance — for Small-Diameter Tap —
From Face of Pipe Flange to Centerline of Tap

F Size—ﬂ‘
< E ¢
‘ A=F+(1"+ Tap Size)
G ‘ Example: For 1" tap in 24" pipe —
i Recommended minimum distance

Table No. 17-8
Parent Pipe Dimensions in Inches Parent Pipe Dimensions in Inches
Size Size
in. in.
E F G E F G
4 94 1.88 210 24 1.88 3.93 3.10
6 1.00 2.06 2.05 30 2.12 4.50 3.38
8 1.12 2.25 2.23 36 2.38 512 3.85
10 1.19 2.44 2.45 42 2.62 5.75 4.25
12 1.25 2.68 2.90 48 2.75 6.38 4.35
14 1.38 2.87 2.85 54 3.00 7.00 4.58
16 1.44 3.06 3.05 60 3.12 7.38 5.70
18 1.56 3.31 2.75 64 3.38 7.38 77
20 1.69 3.50 2.95

* While this table provides specific rules governing the placement of individual taps relative to threaded companion flanges on
flanged pipe, designers must also respect the positioning of taps relative to other pipe features (bells, wall collars, welded-on
thrust collars, other taps, welded-on outlets, etc.). Contact AMERICAN for detailed information if necessary for specific
applications.

Figures are based on AWWA C115 Flanges.

If closer tolerance needed, submit details of layout for recommendations.

Standard Pipe Taps—Outside Diameters

Table No. 17-9
Pipe Tap Size ACtSiaaln?el{;Sr'de Pipe Tap Size Acggn?eﬂsr'de Pipe Tap Size Ac%:ﬂé\);;s:de
n. in. in. in. in. in.
1/4 .540 1 1.315 21/2 2.875
3/8 675 11/4 1.660 3 3.500
1/2 .840 11/2 1.900 - -
3/4 1.050 2 2.375 - -

Above data is based on direct tap into wall of pipe; see Table Nos. 17-10 and 17-11.
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Taps in Ductile Iron Pipe
ANSI/ASME B1.20.1

Thickness that will affect two, three and four full threads for different size taps with
ANSI/ASME B1.20.1 Standard Taper Pipe Threads.

Table No. 17-10

Pipe Tap Size - in.
Sze [NoOof T2 [ a4 | 1 [ twa | 112 | 2 212 ] 3 | 312 | 4

n. Pipe Thickness - in.

3 2 18 .21 28

3 3 26 .29 37

3 4 33 .36 46

4 2 17 19 .26 31

4 3 25 27 .35 40

4 4 32 34 44 49

6 2 17 18 .23 27 30

6 3 25 26 .32 36 39

6 4 32 33 41 45 48

8 2 16 17 22 24 27 33

8 3 24 25 31 .33 36 42

8 4 31 32 40 42 45 51
10 2 15 17 21 .23 25 30 44
10 3 23 25 30 .32 34 39 56
10 4 30 32 39 .41 .43 48 69
12 2 15 16 20 22 .24 28 40 48
12 3 23 24 29 31 .33 37 52 60
12 4 30 31 38 40 42 .46 65 73
14 2 15 16 20 22 23 .26 38 45 51 58
14 3 23 24 29 31 32 .35 50 58 64 70
14 4 30 31 38 40 41 44 63 70 76 83
16 2 15 16 20 21 22 .25 37 43 48 54
16 3 23 24 29 30 31 .34 50 56 60 66
16 4 30 31 38 39 40 43 62 68 73 79
18 2 15 15 19 21 22 24 35 41 46 51
18 3 23 23 28 30 31 .33 48 54 58 64
18 4 30 30 37 39 40 42 60 66 71 76
20 2 15 15 19 20 .21 .23 34 39 44 49
20 3 23 23 28 29 .30 32 46 52 56 62
20 4 30 30 37 38 .39 41 59 64 69 74
24 2 14 15 19 20 .21 22 32 37 40 45
24 3 22 23 28 29 .30 31 44 50 52 58
24 4 29 30 37 38 .39 40 57 62 65 70
30 2 14 15 19 19 20 .21 31 34 37 41
30 3 22 23 28 28 .29 .30 44 46 50 54
30 4 29 30 37 37 .38 .39 56 59 62 66
36 2. 14 14 18 19 20 21 30 33 35 38
36 3 22 22 27 28 29 .30 42 46 48 50
36 4 29 29 36 37 38 .39 55 58 60 63
42 2 14 14 18 19 19 .20 29 32 34 36
42 3 22 22 27 28 .28 .29 42 44 46 48
42 4 29 29 36 37 .37 .38 54 57 59 61
48 2 14 14 18 18 19 .20 29 31 32 35
48 3 22 22 27 27 .28 .29 42 44 44 48
48 4 29 29 36 36 .37 .38 54 56 57 60
54 2 15 15 18 19 19 .20 28 30 32 34
54 3 22 22 27 27 .28 .28 41 43 44 46
54 4 29 29 35 36 .36 .37 53 55 57 59
60 2 14 14 18 19 19 .20 28 30 31 33
60 3 22 22 27 27 .28 .28 41 42 44 46
64 2 14 14 18 18 19 .20 28 30 31 33
64 3 22 22 27 27 27 28 41 42 44 45
64 4 29 29 35 36 36 37 53 55 56 50

Based on data in Appendix of AWWA C151.
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Taps in Ductile Iron Pipe
AWWA C800 Standard

Thickness that will affect two, three and four full threads for different size taps with AWWA C800
Standard Corporation Stop Threads.*

Table No. 17-11

Pipe No.of Tap Size - in.

; 0.0
siﬁe Theals 1/2 | 5/8 3/4 | ' 1 | 11/4 1172 2

Pipe Thickness - in.

3 2 21 24 .25 33

3 3 29 .32 33 41

3 4 36 .39 .40 49

4 2 19 22 .23 30 36

4 3 27 30 .31 38 45

4 4 34 37 .38 46 54

6 2 18 20 20 .26 30 35

6 3 26 28 28 34 39 44

6 4 33 35 35 A2 48 53

8 2 17 18 19 .24 27 31 39

8 3 25 26 27 .32 36 40 48

8 4 32 33 34 .40 45 49 57
10 2 17 17 18 .23 25 28 35
10 3 25 25 26 .31 34 37 44
10 4 32 32 33 .39 43 46 53
12 2 16 17 17 .22 24 26 32
12 3 24 25 25 .30 33 35 41
12 4 31 32 32 .38 A2 44 50
14 2 16 17 17 .21 .23 25 30
14 3 24 25 25 .29 32 34 39
14 4 31 32 32 .37 41 43 48
16 2 16 16 17 .21 22 24 28
16 3 24 24 25 .29 31 33 37
16 4 31 31 32 .37 40 42 46
18 2 15 16 16 .20 21 23 27
18 3 23 24 24 .28 30 32 36
18 4 30 31 31 .36 39 41 45
20 2 15 16 16 .20 21 23 26
20 3 23 24 24 .28 30 32 35
20 4 30 31 31 .36 39 41 44
24 2 15 15 16 19 21 22 24
24 3 23 23 24 .27 30 31 33
24 4 30 30 31 .35 39 40 42
30 2 15 15 16 .19 20 21 23
30 3 23 23 24 27 29 30 32
30 4 30 30 31 .35 38 39 41
36 2 14 15 15 19 20 20 22
36 3 22 23 23 27 29 29 31
36 4 29 30 30 .35 38 38 40
42 2 14 14 15 .18 19 20 21
42 3 22 22 23 .26 28 29 30
42 4 29 29 30 .34 37 38 39
48 2 14 14 15 .18 18 19 20
48 3 22 22 23 .26 27 28 29
48 4 29 29 30 .34 36 37 38
54 2 14 14 14 A7 18 19 20
54 3 22 22 22 .25 27 28 29
54 4 29 29 29 .34 36 36 38
60 2 14 14 14 A7 18 19 20
60 3 22 22 22 .25 27 28 29
60 4 29 29 29 .34 36 36 38
64 2 14 14 15 A7 18 19 20
64 3 22 22 22 .25 27 28 29
64 4 29 29 29 .34 36 36 38

*This thread is commonly known to the trade as the Mueller thread. Based on data in Appendix 17-22 of AWWA C151.
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Linear Expansion of Ductile Iron Pipe

The coefficient of linear expansion of ductile iron may be taken as 0.0000062 (.62 x 10-5) per degree
Fahrenheit. The expansion or contraction in inches that will take place in a line of given length with
various temperature changes is shown in the following table:

Table No. 17-12

Length of Line in Feet

Temp

Difference 20° 100’ 500 1000’ 5280°

°F Expansion or Contraction in Inches
5 0.007 0.04 0.19 0.37 1.96
10 0.015 0.07 0.37 0.74 3.93
20 0.030 0.15 0.74 1.49 7.86
30 0.045 0.22 112 2.23 11.78
40 0.060 0.30 1.49 2.98 15.71
50 0.074 0.37 1.86 3.72 19.64
60 0.089 0.45 2.23 4.46 23.57
70 0.104 0.52 2.60 5.21 27.50
80 0.119 0.60 2.98 5.95 31.43
90 0.134 0.67 3.35 6.70 35.35
100 0.149 0.74 3.72 7.44 39.28
120 0.179 0.89 4.46 8.93 47.14
150 0.223 112 5.58 11.16 58.92

Note: For related information, the approximate coefficient of linear expansion of other pipe and construction materials
are as follows:

Concrete —.7 x 10 ®in./in./°F

HDPE - 10to 12 x 10 ®in./in./°F

PVC -3.1 x 10 ®in./in./°F

Steel - .65 x 10 ®in./in./°F

This bridge crossing illustrates design/construction advantages, including
the deflection capabilities of AMERICAN Flex-Ring Joint Pipe.
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DUCTILE IRON PIPE

Pipe Length Calculations
for Offset Connections

)

Table No. 17-13

L Equals
Angle D Equals R Equals
9 d a Flg Pipe FST Pipe
45° Ax 1.41 Ax 1.00 D-@2xE) D-@2xEjorD-(E+Y9)
22 1/2° Ax 2.61 Ax 2.41 D-@2xE) D-@2xEorD-(E+Y9)
11 1/4° Ax 5.13 Ax 5.08 D-@2xE) D-@2xEjorD-(E+Y9)
55/8° Ax10.20 Ax10.15 D-@2xE) D-@2xEorD-(E+Y9)

Allowance in flange joint (usually 1/8” for gasket) and in Fastite joint (usually 1/4”) should be taken into account in
determination of required pipe length. Likewise, extension of restrained joints subjected to thrust load in installation and/or
service should be considered as well.
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Pipe Length Calculations
for Inclined Diagonal Runs

ELEVATION

Bend Degree Cot. CsC.
1/8 45° 1.0000 1.4142
1716 221/2°  2.4142 2.6131
1/32  111/4°  5.0273 5.1258
1/64 55/8° 10.1532 10.2023

@=Approximate required bend angle

Sketch explanatory of formulas for lengths of pipe for diagonal runs and angle of fittings

The following examples illustrate
means of determining lengths of pipe and tie
rods on inclined diagonal runs, and finding
the approximate angle, @, required when
the dimensions in three planes are known.

A. — When measurements in two planes
are known and angle of fitting @ decided
upon, then

C =+A2 + B2 x Cot @ Formula (1)

D = /A2 + B2 x Csc @ Formula (1)
Example: If A=8'-0",B=9"-6", @ = 45°
Find C and length of pipe required on
12" line.

D =(8) + (9.5)? x Csc 45°

=164 + 90.25 x 1.4142
=17.56" =17'-6%."

C=+(8?+(9.5)* x Cot 45°

=64 +90.25 x 1

=12.42x1=12.42'=12'-5"
L=D-(E+S)

= 176" - (512" + 1312")

=15"-11%,"

B. — When measurements in three
planes are known, then

D =+A2 + B2 + C2 Formula (Ill)
Tan @ = /A2 + B2 Formula (IV)
C

Example: If A=5'-6",B=3"-0",
C=14-9"
Find @ and length of pipe required
on 8" line.
D =+(5.5)> + 3)? + (14.75)2
=y30.25 + 9 + 217.56 = 16.025’

=16'-0516"
Tan @ =+/(56.5)2 + (3)2=+/30.25 + 9
14.75 14.75
=+/39.25 = 6.265 = 0.42474
1475 14.75
@ = 23°+ and a one-sixteenth bend
may be used.
L=D-(E+YS)
=16'-0%" - (54" + 13'/.")
= 14"55/16”

For center-to-socket dimensions of
Fastite fittings see Section 7. For center-to-
face dimensions of flange fittings see
Section 9.

Allowance in flange joint (usually 1/8” for gasket) and in mechanical joint (usually 1/4”) should be taken into account in
determination of required pipe length. Likewise, extension of restrained joints subjected to axial thrust load in installation

and/or service should be considered as well.
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Mathematical Formulas

Solution of Right Triangle Solution of Oblique Triangle
B
B
(¢} a
Z a
A b c A b c
a2 + b2 = c2 A+B+C=180°
SinA = 2 Law of Sines
c
a _ _b _ c
b Sin A Sin B Sin C
CosA = 2
Law of Cosines:
Tan A _a c2=a2+b2-2abCosC
b
Law of Tangents
_b Tan 1/2 (A+B
CotA = 3 atb _ I (A+B)
a-b Tan 1/2 (A-B)
= £
Sec A = b
_c
Cse A 3
Plane Figures
A = Area C = Circumference = 3.141592653¢€
Parallelogram Triangle
L
H
W
A=HxL A=1/2 WH
Circle
Trapezoid > N
L1
L2 C=aD
A=1/2H(L1 +L2) A =1/4 D2
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Mathematical Formulas - Continued

Segment of a Circle Ellipse

N

R
’.(a\".
§"'
A=aR* xa=+ 360 A=nAB
L=27xRx a+ 360 C=2nV1/2 (A2 +B2) (approximate
formula)
Solid Figures
V = Volume
Cone Elliptical Tank
A=aR (S +R) A = 27AB + 27H VI72(A2 + B2)
A1 =nRS (Lateral Area) V = nABH
V=% RoH A1 =27H VI/2(A2 + B2) (Lateral Area)
Cylinder Sphere

A=27R(H+R) A = 47R2

A1 = zRH (Lateral Area)

4
V= gnRa

V=aRH
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Mathematical Formulas - Continued

Torus Frustum of Cone

A = 4°CR V=1 1H [(D,2+D,3+(D,XD,)]
V = 2112CR? 12
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AMERICAN's STANDARD COLOR CODES

AMERICAN routinely paints different colored marks on certain products to help differentiate
them and facilitate identification.

Painted daub(s) on face of bell

Pink Coal Tar Epoxy
Red Full-length pipe cut shorter than nominal as allowed by AWWA Standards
Orange Zinc Coating

Painted face of bell

White  Special deflection Fastite bells

Painted band immediately behind bell

Blue Pipe with taps, welded-on bosses or outlets. (Blue circle
also painted around the tap, boss, or outlet.)
Green  Pipe gauged full length for field cutting

Notes:

e Products to be furnished with special coatings, primers,
etc., on the O.D. will not have color codings.

e Color codings are subject to change without notice.
Contact AMERICAN for current codings.

o If special color codes are required to meet specific
project requirements, the above colors should be avoided
if at all possible.

e Other markings in addition to color codes may be painted
or stencilled on products.
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DUCTILE IRON PIPE

Decimal of an Inch and of a Foot

Table No. 17-14

)

Inch Inch Inch Inch
Fractions Ef‘el":]l;l: B Fractions Elqet:]l;/sa : Fractions E%L::,Ysa : Fractions EE;#:: :
o
Inch gr Foot t?:rI;?ft Inch gr Foot t’o:rl;?ft Inch gr Foot t?:;zc_)t Inch or Foot t,o;rl:;?t
tions tions tions tions
.0052 /16 .2552 316 .5052 6'/+6 .7552 916
.0104 /g .2604 3'/s 5104 6'/s 7604 9'/s
Vs | .015625| /16 /ey | .265625 | 3%16 | */ea | 515625 | 6%16 | ““fes | .765625| 9%/16
.0208 /s .2708 3"/ .5208 6'/a 7708 94
.0260 5/16 .2760 3% .5260 6%1s 7760 9%1s
Vs | .03125 | /s %32 28125 | 3% /s | .63125 | 6%s D5 | 78125 | /s
.0365 /16 .2865 316 .5365 616 .7865 9/16
.0417 /2 2917 3'/2 5417 6'/2 7917 9'/2
/es | .046875 | %16 s | .296875 | 3%6 | */ea | 546875 | 6%6 | °Ves | .796875| 9%
.0521 5/s .3021 3%/s .5521 6%/s .8021 9%s
.0573 /16 .3073 3"/16 5573 6'"/16 .8073 9"/16
/16 | .0625 /s 56 |.3125 3% %6 | 5625 6%/ ¥/6 | .8125 9%,
.0677 /16 3177 3"%/16 5677 6'%/16 8177 9%%/46
.0729 /s .3229 3/s 5729 6/s .8229 9/s
564 | .078125| /46 2es |.328125 | 3'%/16 | %/es | .578125| 6'%16 | P/es | .828125| 9516
.0833 1 .3333 4 .5833 7 .8333 10
.0885 116 .3385 4'/16 .5885 7'/16 .8385 1016
%/s2 | .09375 | 1'/s " |.34375 | 4'/s 95 | 59375 7'/s )3 | .84375 | 10'/s
.0990 1%/16 .3490 43/16 .5990 7%/16 .8490 10%16
1042 14 .3542 41/, .6042 74 .8542 104
"fea | .109375| 1516 | %%/es |.359375 | 4516 | *%/es | .609375| 7% | %/es | .859375| 10%46
1146 1%/g .3646 4%/g .6146 7%/s .8646 10%s
1198 1716 .3698 47/16 .6198 716 .8698 10716
/g 1250 12 3/g .3750 4/, /g .6250 7/ /g .8750 102
.1302 1%16 .3802 4516 .6302 7%16 .8802 10%6
1354 1% .3854 45/g 6354 75/s .8854 10%s
ea | .140625| 1"/16 | /es |.390625 | 4'"/16 | “V/es | 640625 | 7"/16 | /e | .890625| 10""/16
.1458 1%/s .3958 4%/, .6458 7%/a .8958 10%4
1510 1%/46 4010 4%3/46 .6510 7%/16 .9010 10"%/16
53 | 16625 | 17/s Ba | 40625 | 47/s 23 | 65625 | 77/s /3 | 90625 | 107/s
1615 1%/16 4115 47%/16 .6615 716 9115 10%/16
1667 2 4167 5 .6667 8 9167 ihl
"es | AT1875| 216 | *fes |.421875| 5'/16 | ®fes | 671875 816 | ¥/es | .921875| 11'/16
A771 2'/s 4271 5'/s 6771 8'/s .9271 11
.1823 2%/16 4323 5%/16 .6823 8%16 .9323 11%/16
%6 | 1875 24 /16 | .4375 54 /6 | .6875 8'/4 /16 | 9375 117,
1927 2%16 4427 5516 .6927 8%1s 9427 11516
1979 2%/ 4479 5%/g .6979 8%s 9479 11%/5
/ey | 203125 27/16 | ®fes |.453125| 57/16 | “/es | .703125| 87/16 | ©/es | .953125| 117/16
.2083 2'/> .4583 5'/» 7083 8'/» .9583 11/
.2135 2%16 4635 5%16 7135 8%16 .9635 11%16
/s | 21875 | 258 /s | 46875 | 5% B | 71875 | 8% Sl/s | 96875 | 115
.2240 2"/16 4740 5"/16 .7240 8"/16 .9740 11"/46
2292 2% 4792 5%/ 7292 8% .9792 11%/4
®/es | 234375 | 2%/16 | Veu |.484375 | 5%/16 | “T/es | .734375| 8'%/16 | /s | .984375| 113/
.2396 27/s 4896 57/g 7396 87/s .9896 117/
2448 2'%/45 4948 5%%/16 .7448 8'%/16 .9948 11%%/46
s .2500 3 /2 .5000 6 /4 .7500 9 1 1.0000 | 12
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) DUCTILE IRON PIPE

Equivalents and Conversion Factors
English

The word gallon, used in any conversion factor, designates the U.S. gallon. Likewise, the
word ton designates a short ton, 2,000 pounds.

The figures 107", 102, 1073, etc., denote 0.1, 0.01, 0.001, etc., respectively.

The figures 107, 102, 10%, etc., denote 10, 100, 1000, etc., respectively.

“Parts Per Million,"” (designated as p.p.m.), is always by weight. As used in the
sanitary field, p.p.m. represents the number of pounds of dry solids contained in one
million pounds of water. In this field, one part per million may be expressed as 8.345
pounds of dry solids to one million U.S. gallons of water.

Conversion factors are based on water at a temperature of 4°C unless otherwise noted.

Table No. 17-15

Multiply By To Obtain
ACTES.c.ieieit et 43,560 ...oviiiiiiiiee Square feet
Acre-feet.. 43,560 i, Cubic feet

Acre-feet......... 325,857 o Gallons
Atmospheres .............ccccooiiviiiiiiiii 29.92 L Inches of mercury
AtMOSPhEres .......ccoviiiiiiiiiiicee 3390 i Feet of water
Atmospheres ..... LAAT0 Lbs/sq. inch
Barrels cement.......... 2376 Pounds-cement
Bags or sacks-cement .............cococciiiiiii 94 i Pounds-cement

B.TU. i, 787 e Foot-Ibs

B.T.U. ... ...3.9301 x 10" .. Horsepower-hrs.
B.T.U. ... .2.9306 X 10 i Kilowatt-hrs.
B.T.U./min. . ...12.970 ......... ..Foot-lbs/sec
B.T.U./min. . 0.023581 ... Horsepower
B.T.U./min. . ....0.017584 ... ..Kilowatts

Cubic feet oo 7.48052 ...... ..Gallons
Cubicfeet .....oooiieeieeeeeeee e 1728 ...... ..Cubic inches
Cubic feet ..o, 0.03704 ... ..Cubic yards
Cubic feet/second..... .0.646317 Lo Million gals./day
Cubic feet/second.. LA48.837 i Gallons/min.
Cubicinches.........oooveeiieieeeeeeeieeeeeee, 5787 x 10 .o Cubic feet
Cubic inches.... L4329 %x 103 Gallons

Cubic yards .......cocoiiiiiiii 27 i Cubic feet
Cubic yards .... ....46,656 ..Cubic inches
Cubic yards .....cccooviiiiiiiie e 202.0 ... Gallons

Drams ............ ...27.34375 ... Grains

Drams ..o 0.0625 ....

Fathoms ..o 6 i Feet

Feet of water...........ccoooiiiiiiiis 0.8826 ..o Inches of mercury
Feet of water (at 62°F) ... 04330 L Lbs/sq. inch

Feet of water ................. 02,427 Lbs/sq. feet

Feet of water... ..0.02950 ... Atmospheres
Foot-pounds .........cccocviiiiiiii 1.285x 1073 ... ... BT.U.

Foot-pounds ...
Foot-pounds .........

.5.0505 x 107 ... ..Horsepower-hrs.
....... 3.766 x 107 ... ..Kilowatt-hrs.
Foot-pounds/min. .......cccccovvviiiiiiiiininne 3.0303 X 10 ...oocviicienn Horsepower
Foot-pounds/min. ..o 2.260x10° ... Kilowatts
Gallons.................. 2013368 .. Cubic feet
Gallons. ... 237 Cubic inches

Gallons, Imperial .........ccccooviviiiiiiiiin, 1.20095 ...... .U.S. gallons
Gallons, US. ............... .0.83267 .o Imperial gallons
Gallons water (at 4°C).......c.cccovviiiiinnnnn. 8.3453 ... ...Pounds of water

Gallons water (at 62°F) ......oooooveviiiiiieeenn. 8.3355 oo Pounds of water

Gallons/min. ... ...ﬁ.228 x 103 ... ....Cubic feet/sec.
Gallons/min. ... 8.0208 ..o, Cu.ft./hr.
Grains (troy)......eeeiiiiieiiii e T Grains (avoir.)
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DUCTILE IRON PIPE

Equivalents and Conversion Factors

)

English
Table No. 17-15 - Continued
Multiply By To Obtain
GrAINS vt 0.06480 ..o Grams

Grains/U.S. gal... L7019 Parts/million
Grains/U.S. gal... 14286 i Lbs/million gal.
Grains/Imp. gal. ..o, 14.254 i Parts/million
Hectares........coooiviiiiiiii, 2.471 ... ....Acres
...B.T.U./min.

Horsepower .... 42.407 .

HOISEPOWET ... 550 ... ....Foot-Ibs/sec.
Horsepower ............. .0.7457 ... ....Kilowatts
Horsepower (boiler) . 33,520 ...B.T.U./hr.
Horsepower (boiler) . ...9.824 ... ....Kilowatts
INCHES .o T.0x10° i, Mils

Inches of mercury... LTB3 Feet of water
Inches of Mercury.........ccocoovvvviiieieiccn, 0.4912 i Lbs/sq. inch
Inches of mercury... .0.03342 Atmospheres
Inches of water ..... ..0.07355 ... ....Inches of mercury
Inches of water .. ..0.03613 ....Lbs/sq. inch
KIOWALES ..o 56.87 .... .....B.T.U./min.
KIOWALES ... 7375 i Foot-Ibs/sec.
KIOWALES ..o 1347 (i, Horsepower
Miles ........... 5280 Feet

MIlES/MIN. .. 88 ... ....Feet/sec.
Million gals./day ... ..1.54723 ....Cubic ft./sec.
MINEr's INCES ........coiiiiiicie e 15 e Cubic ft./min.
Ounces ....... 437.5 ....Grains

ounces ....... 0.9115 ....0unces (troy)
Ounces (fluid) . ..1.805 ...... .Cubic inches
Parts/million........cccooiviiiiii 8.345 i Lbs/million gal.
Parts/million.... 0.058415 ..o Grains/U.S. gal.
Parts/million.... 20.07016 oo Grains/Imp. gal.
POUNGS.....cviiiiii e 16 i Ounces
POUNS.....oiiiiiiiiciiccc e 7000 ..o Grains
Pounds............... L1.21528 Pounds (troy)
Pounds of water...........ccoeviiiiiiiiien, 0.01602 ..o Cubic feet
Pounds of water.............cocoiiiiiiiiiis 27.68 .o Cubic inches
Pounds of water..... 01198 Gallons
Pounds/cubic foot..........ccccooniiiiiii 5.787 x 10 ..o Lbs/cubic inch
Pounds/sq. foot .... .0.01602 .......... ....Feet of water

Pounds/sq. inch .......c..coocciiiiiiiiiiie 2.307 ... ....Feet of water
Pounds/sq. inch ... ....Inches of mercury
Pounds/sq. inch ... .0.06803 ..o Atmospheres

QUITES ..t 25 e Sheets

Reams ... 500 ..o Sheets
Square feet. ... 144 i Square inches
Square feet ..... 22296 X 10 Acres

SquAre MIleS.......c.covvviviiiiiiiiec e 640 ..ot Acres
Square miles............cooooioiiiiiic 2788 x 107 ..o Square feet
SQUANE Yards .....coevveiieiiiiieieeieee e 9 Square feet
Square yards.... 2.066 X 10 ....ccvciiinne Acres

Tons (long)...... ......2240 ............ Pounds
Tons (long)...

ToNS (SNOM)..eeeeeeeeeeee e 2600 ...... Pounds
Tons of water/24 hrs. 016639 .o Gallons/min.
Watts ..o 0.05686 .... ....B.T.U./min.

WS .o 0.7375 i Foot-pounds/sec.
WaLES .o 1341 x10%. i, Horsepower

Conversion Factors are based on water at a temperature of 4°C unless otherwise noted.
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Equivalents and Conversion Factors

Metric
Table No. 17-16
Multiply By To Obtain
ACTES....eiiiiiiiii e 4047 oo Square meters
Acre-feet......ooii 12335 Cubic meters
AtMOSPhere .......ccccoovviiiiiiiiiiece 1.01325 i, Bars
Atmospheres... ...Centimeters of mercury
Bars.....cccoovveene ...Atmosphere

Bars......ooii 1.02x10% ., Kgs./sq.meter
Pounds/sq. in.
...Meters of water
Kilogram calories
Kilogram meters
Centimeters ..o 0.3937 .o Inches
Centimeters of mercury.... ...Atmospheres
Centimeters of mercury.... ...Feet of water

Centimeters of mercury.................cccooo... . Pounds/sq. ft.
Centimeters of mercury...........ccccoeeeveninnn 0.1934 ..o Pounds/sq. in.
Centimeters/second...........cccccovveeiiiiieninn. 1.969 ... ...Feet/minute
Centimeters/second............ccccccovveeiennnn. 0.03281 .... ...Feet/sec.
Centimeters/second...........ccccooeeeeiiiiiceicne, [0 Meters/min.
Cubic centimeters .........c.ccocevveeviiiceiiiecene. 3.531 X107 ciiiiieee. Cubic feet

...Cubic inches
...Gallons

Cubic centimeters ...6.102 x 102 ...
Cubic centimeters
Cubic centimeters Cubic meters
Cubic centimeters Liters
Cubic feet ............. . ..Liters

Cubic feet ... ...Cubic centimeters

Cubicfeet .....oooveeeiieeeeeeeeee 0.02832 ..vveiieieieeeeee, Cubic meters
Cubicinches......cccooviieiiiiiiccce e 16.39 i, Cubic centimeters
Cubicinches......coooeeeeeiiceeeeeee 1.639 x 10 .... Cubic meters
Cubicinches......cccooviieiiiiiiccce e 1.639 x 1072 .... Liters

Cubic meters Cubic feet

Cubic meters Cubic yards
Cubic meters... Gallons

Cubic meters...

Cubic yards .......ocooeoiiiii 0.7646

Cubic yards .......ccooeviiiiii

Dram

Feet ...... .

Feet oo 03048 ..o Meters

Feet of water .......cocoveviiiiiiic, 8o Kgs./sq. meter
Feet/sec./sec... Meters/sec./sec.
Feet/sec. ........ ...30.48 ... Centimeters/sec.
Feet/Sec. v 1829 (i, Meters/minute
FoOot-pounds ........cccoviiiiiiiiiiie 0.1383 . Kilogram-meters
Gallons............ ....3785 Cubic centimeters
Gallons.. ...3.785 x 103 ... Cubic meters
GallONS....ooieiee e, 3.785 e Liters
Gallons/minute ........ccccovvvveeeiiiieciieeens 0.06308 .....ovvvveeiiieeciiees Liters/second
Gallons/minute ..........cccooeviiiiiiiiiiiiieee. 6.308 x 10 . ..Cubic meters/sec.
Grams ............ ... 15. ...Grains

GFraAMS et 0.03527 Ounces

Grams ..o Dynes

Grams/sq. centimeter... ..Bars
Grams/liter................... ....58. Grains/gal.
Grams/Iiter. ..o 8.344 Pounds/1000 gallons
Grams/liter........cccveevviiiieie i 1000 ..o Parts/million
Grams/cubic centimeter .. Kilograms/cubic meter
Inches ....oovvveeiiiieciees . ..Centimeters
INCRES .o . Millimeters (mm)
Inches of Mercury .......cccccocvverciiiiciiiicns 3 Kgs./sq. meter
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Equivalents and Conversion Factors

Metric
Table No. 17-16 - Continued
Multiply By To Obtain
Inches/second...........ccovvveeeiiiicciiiceeee e 2540 X102 .oiiiiiiiee, Meters/second
INChES/SEC./SEC. .ooveiiiiiieeeeee e 2540 X 102 (i Meters/sec./sec.
KilOZrams.......couveveeiiiieiiicceee e 2.2046 ..o Pounds
Kilogram-calories/minute ... Foot-pounds/sec.
Kilogram-calories/minute . .. Kilowatts
Kilogram-calories/minute......................... O 09359 Horsepower
Kilograms/sq. meter.........cccooveviiivciinninns 1422 x10° oo Pounds/sq. inch
Kilometers .... Feet
Kilometers . . .... Miles
Kilometers/hour ..........cccoovviiiiiiniiiiee. O 91 13 Feet/sec.
Kilometers/hour .........cccccooovviiiiiiiiiiicc. 2778 e Centimeters/sec.
Kilowatts.............. 33. ... Kg.-calories/min.
Liters... .... Gallons
LIters. ..o . Cubic inches

Cubic feet

Meters of water ..........cccoevveviieiiciiee 0.09803 ............................ Bars

Meters of water .. Pounds/sq. inch
Miles......ccoveevnnn.. .... Kilometers
Miles/minute .......ccooeeeeeiiiiiieeee e 1 .609 Kilometers/minute
Milligrams/Iter.......ccooveviiiniiiiieieee Parts/million
Millimeters ................ ..0. .... Inches

Newton/Cubic meter .... .. Pounds/cubic foot

Newtons/sq. millimeter Pounds/sq.inch

OUNCES .t . Grams

Ounces (fluid) .. ... Cubic centimeters
Pounds............. . .... Grams
POUNAS.....evieieeeeeeeeeee e 4448 ... Newtons

Pounds/cubic foot..........ccccoveeeiiiiii 0.01602 Grams/cubic centimeter
Pounds/cubic foot............cccoiiiiiiii 16.02 ... ....Kilograms/cubic meter
Pounds/foot.........covviiiiiiiiiii 1.488 ... ....Kilograms/meter
Pounds/inch........cooovieiiiieeeee e 178.6 oo Grams/centimeter

Pounds/sq. inch ......cccooveviiiiiiiiii, 0.06893 .....covviiiiii Bars

Pounds/sq. foot .Kilograms/sq.meter
Pounds/sq. inch Feet of Water (at 62°F)
Pounds/sq. inch Kilograms/sq.meter

Pounds/sq. inch .....cccooiiiiiiii 6.895 ..o Kilopascals (kPa)
Pounds/sq. inch ... 6.895 x 103 . ....Megapascals (MPa)
Square centimeters.. ..0.1550 .............. .... Square inches
Square centimeters..............cccocooi 1.076 x 103 ... Square feet

Square feet ..o 0.09290 ......ccoocviiiiiis Square meters
Square feet/second.................ccooiiin 9.290 x 107 .. ...Square meters/sec.
SQUAre INCRES. ..ot 6.452 ........... .... Square centimeters
Square kilometers...............ccoooiiiii 2471 i Acres

Square kilometers.........ccocvvviiiiiiiiiiiin, 1.076 x 107 Square feet

Square kilometers................ccoooiiiii 1.196 x 10°... .... Square yards
Square Meters ..........occeoeeiiiiiiiiiiiiicie 10.76 ........... Square feet

Square meters ... 1196 i Square yards
Square MileS.......ccoovvveviiiiiiiiiiecen 2.590 Square kilometers
Square yards .... ...0.8361 .... ....Square meters
Tons (long) ...... .... Kilograms

Tons (MEetric). ... Kilograms

ToNs (MELHIC)..cccoeeeeieeeiie Pounds

Tons (short) .. ... Kilograms
Watts............ . ... Kilogram-calories/minute
Yards ..o 0.9144 Meters

Conversion factors are based on water at a temperature of 4°C unless otherwise noted.
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Amarillo Gaskets
ANSI Standards (See Standards)
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Asphaltic Lining 11-4
Assembly Instructions

(See Joint Assembly Instructions)
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Gravity Sewer Pipe 3-23
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Ball Joint Pipe
Connections 10-18
Flex-Lok 10-2
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Base Bends
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Mechanical Joint 5-25
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Flanged 6-25
Mechanical Joint 5-10
Bases, Supporting Pipe 6-26
Bell and Spigot Material ~ Section 12
Bell Mouth Fittings 7-8
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Bevel, Field — Fastite Joint 3-27
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B16.1 Class 250 12-33
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Mechanical Joint 2-21

MJ Coupled Joint 9-40

MJ Retainer Gland 12-41

Toruseal Flange Gasketed

Joint 8-3
Bolts

Coupling Gland End 9-40

Flanged 8-3

Flanged C110/A21.10 &

C153/A21.53 Fittings 6-4

Flanged C115/A21.15 Pipe ~ 8-4
Flanged B16.1 Class 25 12-29
Flanged B16.1

Class 250 12-30, 8-12
Mechanical Joint 2-19
MJ Coupled Joint 9-40
Retainer Glands 12-41
Stud 2-25,8-4
Tee-Head 2-24,2-25

Bosses —
Welded-on Pipe 12-47,12-48
B16.1 Class 25
Flanged Fittings 12-29
B16.1 Class 250
Flanged Fittings 12-31
C
Caps
Flex-Ring 4-17
Lok-Ring 4-17
Mechanical Joint 5-23
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Coal Tar Epoxy Lining 11-8
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Special 11-8
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Wall 7-4
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(B16.1, Class 250) 8-13
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(B16.1, Class 250) 12-33
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Flex-Lok 10-11, 10-12
Conversion Factors

English 17-32, 33
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Corrosion Control 11-9
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Flex-Ring 4-10
Lok-Ring 4-10
Mechanical Joint 5-10
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Cutting Ductile Iron Pipe 3-26
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Deflection in Pipe Joints
(See Joint Deflection)
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Iron Pipe 3-17
Ductile Iron Pipe 3-18
Gravity Sewer Pipe
with Flexible Lining 3-23
Design, Pipe
Ductile Iron 3-2
History of 1-2, 3-1
Ductile Iron — Definition 3-1
Ductile Iron Pipe
Cutting and Tapping 3-26
Design 3-2
Field Gauging 3-27
General Section 3
Hydrostatic Test 3-7
Loading Quantities 3-29
Manufacture 3-4
Marking 3-7,17-30
Physical Properties 3-1
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Sewer Service 3-23
Special Thickness Classes 3-20
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Standard Laying Conditions 3-12
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Testing 3-6
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E
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Energy Savings

with Ductile Iron Pipe 17-2
Engineering Data Section 17
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F
Fast-Grip Gasket 9-2
Fastite Joint (See Joints)
Allowable Deflection 2-9, 3-9
Allowable Separation 2-9
Field Bevelling 3-27
Pipe, Ductile Iron 2-6, 3-8
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Field Flex-Ring 9-21
Field Welding Instructions 9-44
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Tap Locations 6-5
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B16.1 Class 250 12-30
Fittings C110/A21.10 &
C153/A21.53 6-4
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Ductile Pipe, Method 3-26
Ductile Pipe, No.

Threads 17-22,17-23
Fittings, Location Designation 6-5
Flanged Pipe 17-21

Taps, Outside Diameters 17-21

Tees

Base, Flanged 6-25

Base, Mechanical Joint 5-24

Flanged, C110/A21.10 &
C153/A21.53 6-12
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Flanged, B16.1 Class 250  12-31

Flanged, Bull-Head 6-6

Flex-Ring 4-10

Lok-Ring 4-10

Mechanical Joint 5-10
Test Plug 4-16
Tests, Design Theory 1-3
Tests, Manufacturing 3-6
Thermal Expansion of Pipe 7-21
Thirty-Second Bend —

11v4° (See Bends)

Threaded-On Flanges

(See Companion Flanges)
Thrust Collars 9-43
Thrust Restraint (See Restrained Joints)
Torch Cutting Ductile Iron Pipe 3-26
Torque, Bolts (See Bolt Torques)

Toruseal Flange Gasket 6-21, 8-3
Transition Sleeve, MJ 5-25
Trench-Laying Conditions
Ductile Iron Pipe 3-12
Gray Iron Pipe 12-2
Trenchless Pipe 7-16
Truck Load 3-3
True Wyes
Flanged 6-18
V)
V-Bio
Volumes, Ductile Iron Pipe 17-2
w
Wall Castings
Minimum Lengths 7-4
MJ-Flange-M) 7-4
Sleeves 7-2
Spools 7-4
Wall Collar Dimensions 7-4
Weight Calculations 7-4
Wall Collars 7-4
Wall Pipe, Fabricated
Classes 7-2
Minimum Lengths 7-5

PAGE
Thrust Collar
Dimensions 7-4,9-43
Wall Piping
Installation Clearances 7-5
Wall Sleeves
Mechanical Joint 7-4
Water Hammer 3-2
Weight Calculations of
Wall Pipe 7-4
Weights
Contained Water 17-12
DI Metal 17-12
Underwater Flex-Lok  10-5, 10-6
Weights of
Bells 7-3

Ductile Iron Pipe
Special Thickness Classes 3-20
Standard Pressure Classes 3-13

Gray Iron Pipe 12-6, 12-8

Flanges 7-3

Wall Collars 7-3
Welded-On Bosses

(For DIP) 12-47,12-48
Welded-On Outlets 3-28,7-12

Welded-On Lateral Outlets 7-12
Welded-On Tangential Outlets 7-13
Welding, Field 9-44
Williams-Hazen Flow Formula  17-4
Working Pressure, Allowable

Min. Pressure Classes

Ductile Iron Pipe 3-17
Ductile Iron Pipe 3-18
Wyes

Flanged, B16.1 Class 250  12-31
Flanged, Standard 6-18
Mechanical Joint 5-19
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Fig. No. PAGE No.
3-1 Ductile Iron Pipe Minimum Physical Properties 3-1
3-2 Ductile Iron Pipe Standard Laying Conditions 3-12
3-3 Torch Cutting Ductile Iron Pipe 3-27
3-4 Bevel for Fastite Joint 3-27
9-1 Circular Welding Fixture 9-45
12-1 Gray Iron Pipe Standard Laying Conditions 12-2
12-2 Gray Iron Pipe - Laying Conditions “F" 12-2
12-3 Short Body Bell & Spigot Fittings 12-24
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