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INTRODUCTION

New York City has a water supply system that nearly qualifies as a modern day “Engineering Wonder.”
Its humble beginnings were brought about by public health concerns facing many expanding communities
in the latter half of the 1700’s and early 1800’s.

The initial system of wells, both public and private, had served the original populace of colonials well but
the increasing population forever demanded its expansion. In 1776, the first reservoir was constructed
near the present day intersection of Broadway and Pearl Street. Water was pumped into the reservoir
from wells near and from Collect Pond and was distributed through hollow logs laid in the major streets.
In 1800, the Bank of Manhattan Company, a private concern, sank a well at Centre and Reade Streets,
built a reservoir near Chambers Street and installed about 25 miles of wooden mains to distribute water to
about 2,000 upper class homes. The ever-increasing population and City’s northward expansion on
Manhattan Island began to contaminate many of the public and private wells creating a potable water
shortage.

As the water became more polluted, outbreaks of intestinal diseases like cholera, typhoid and yellow
fever became more frequent. Fire protection was also a major concern. In 1835, the need to build a
central water system was addressed by the City when a $12 million expenditure was voted in to dam the
Croton River, deliver water through an aqueduct to distribution reservoirs and distribute water throughout
the City using pipes. As known today, the Old Croton Aqueduct was completed in 1842. In 1883, a
commission was formed to construct a second aqueduct that was placed in service in 1890 while still
under construction. The second aqueduct is now appropriately known as the New Croton Aqueduct.
Expansion of the Croton System continued as eleven new reservoirs were built and the original Croton
Reservoir was expanded with the construction of a high dam to increase storage capacity between 1866
and 1911.

A sustainable potable water source is essential to the development of a growing metropolis. The Croton
system allowed the City to grow from a population of 300,000 in 1830 to a population of 2.1 million
(Bronx and Manhattan) by 1900. The City’s ability to access upstate watersheds and its success in
building a water system were one of the key components in consolidating the communities located in the
outer boroughs forming its present day borders in 1898. By 1900, Greater New York City had a
population of 3.5 million.

In 1905, the State Legislature created the Board of Water Supply to plan and construct facilities to meet
future potable water demands. The Board began its task by developing four watershed districts in the
Catskills including waters from the Esopus Creek. The Ashokan Reservoir, Catskill Aqueduct, Kensico
Reservoir, Hillview Reservoir and City Tunnel No. 1 were completed around 1917 and turned over to the
City’s Dept. of Water Supply, Gas & Electric for operation and maintenance. The remaining construction
of the Catskill System would be completed by 1928. City Tunnel No. 2, also originating from the
Hillview Reservoir, would be completed about seven years later.

In 1927, the Board submitted plans to develop the Rondout watershed and tributaries of the Delaware
River located within the State of New York. Construction was delayed when the State of New Jersey
brought action against the State of New York, the City of New York and the Board of Water Supply in
the Supreme Court of the United States. In 1931, The Supreme Court upheld the City’s right to impound
the headwaters of the Delaware River located in New York State to supplement its water supply.
Construction of the Delaware System began in 1937 and was placed in service in several stages. All
construction would be completed by 1967.

Construction of City Tunnel No. 3 began in 1970 and is scheduled for completion in 2020. Presently,
Stage Two (of four stages) is nearing completion. Once in operation, City Tunnel Nos. 1 & 2 can be
taken off line for the first time since 1917 and 1936, respectively, for inspection and repairs.
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The entire system can be divided into four distinctive parts: the watershed, the city tunnels & shaft
distribution system, the trunk water main system and the distribution water main system.

The Watershed

The watershed is divided into two reservoir systems with the Croton System and the Catskill / Delaware
System located respectively East and West of the Hudson River. The watershed collects runoff in its
reservoirs and conveys the water downstream towards the City through a series of aqueducts and/or
tunnels. The combined system delivers approximately 1.4 billion gallons of water daily to nearly 9.0
million consumers. The Delaware system provides 50% of the delivery capacity. The Catskill system
provides 40% of the delivery capacity and the remaining 10% is provided by the Croton system. Water
originating in the Catskill / Delaware system first passes through Kensico Reservoir for some basic
treatment and then proceeds south through an aqueduct to Hillview Reservoir. Presently, Hillview
Reservoir is the control reservoir balancing flow received through the aqueducts and flow to the City.
The water level maintained at Hillview Reservoir determines the water pressure throughout the City.
Completion of Stage 3 of the City Tunnel No. 3 project will allow the higher water elevation at Kensico
Reservoir to be utilized throughout City Tunnel No. 3’s distribution system. Currently, water enters into
the City Tunnel Nos. 1, 2 & 3 at Hillview Reservoir, and after more treatment heads into the City.

The Tunnel System

City Tunnel No. 1 proceeds south from Hillview Reservoir into the Bronx, through Manhattan
terminating in Brooklyn at a shaft distribution chamber. City Tunnel No. 2 proceeds south through the
Bronx under the East River into Queens then through Brooklyn terminating at a shaft distribution
chamber near the end of City Tunnel No. 1. The last shaft of City Tunnel No. 2 is connected to the
Richmond Tunnel that supplies water to Staten Island. City Tunnel No. 3 also proceeds south into the
Bronx, through Manhattan and then abruptly turns east beneath Central Park heading into Queens and
then south into Brooklyn terminating near the Richmond Tunnel’s Brooklyn shaft. The three tunnels
(ranging 12 to 20 feet in diameter) are cut into the rock strata located below the City. Water is
transmiitted to the surface through risers into shaft distribution chambers. After the water passes through
the shaft distribution chamber it enters the trunk water main system.

The Trunk Water Main System

The trunk water main system consists of about.650 miles of mainly large diameter steel pipe ranging in
size from 24 to 84-inches in diameter. The trunk main system also contains sections of large diameter
pre-stressed concrete embedded cylinder pipe (PCECP), reinforced concrete steel cylinder pipe, cast and
ductile iron pipe. Depending on the borough, the water entering the trunk main system may be high
pressure or reduced in pressure (intermediate or low) at the shaft distribution chamber. The trunk main
system in the Borough of Queens conveys high pressure water from shaft distribution chambers located
near its western boundaries to its eastern borders. At intervals, high pressure water is reduced to about 50
psi by passing through a pressure regulating valve into the distribution water main system.

The Distribution Water Main System

The distribution water main system is composed of over 5,700 miles of ductile and cast iron water mains
ranging from 6 to 20-inches in diameter (sometimes smaller depending on age & location). Distribution
mains are located in nearly every City street creating a network. Service connections to homes,
apartments and businesses originate at these mains. Service connections are made through corporation
stops (taps) or wet connections for larger services. Hydrants connected to these mains provide fire
protection.

Specifications and construction practices for the installation of new or rehabilitation of old sections of the
distribution water main system will be addressed in greater detail in this manual. Appropriately, this is
the last leg of the journey.
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BRIEF HISTORY OF CAST & DUCTILE IRON PIPE DEVELOPMENT

Gray Cast Iron Pipe:

Gray cast iron pipe was introduced to the United States over 150 years ago when it was installed in the
Philadelphia water systems in 1817. It was primarily chosen for its good machinability and its superior
corrosion resistant properties. Gray cast iron pipe would be the chosen material for water distribution
pipe until the mid to late 1950’s when ductile iron was introduced. Cast iron pipe was originally made
with flanged joints (FL) and utilized lead gaskets to provide a watertight seal.

Bell & Spigot Joint:
The bell and spigot lead joint was developed in 1875 and was used in the NYC system until the early

1970°s. The joint was assembled by caulking yarn or hemp into the base of the bell cavity and pouring
molten lead into the remaining space in the bell. Once the lead solidified, the lead would be compacted
by caulking forming a watertight seal. The bell & spigot joint configuration is still in use today with a
rubber gasket replacing caulking and compacted lead to form a watertight seal.

Yy,
U v

Bell & Spigot Lead Joint

Mechanical Joint: :

The mechanical joint (IMJ) was developed for the gas industry in the late 1920’s, but since has been used
extensively in the water industry. This joint has standardized dimensions and uses the basic principles of
the stuffing box and gland, with a rubber gasket being compressed by the gland. The mechanical joint
will be discussed in greater detail later in this manual.

S S

Mechanical Joint (with Plain Gland, T-Bolts & Gasket)

Cement-Mortar Lining:
The next major development was the introduction of cement-mortar lining in the 1920’s. NYC would

adopt this standard in the mid 1930’s. Prior to the development of cement-mortar lining, gray iron pipe
was provided with a hot dip bituminous coating and lining, usually of molten tar pitch. The bituminous
linings were generally satisfactory in systems where the water was relatively hard and slightly alkaline
(groundwater). Problems occurred in systems conveying soft and acidic waters (surface water) such as
rusty or red water and gradual reduction of the flow rate through the pipe. Aggressive water penetrated
the pinholes in the tar linings and tuberculation would begin. Tuberculation is a corrosive attack with the
formation of tubercles (knob like projections). Excessive amounts of tuberculation can form minute
pockets where water can stagnate and become a reservoir for microbes. The microbes will bloom and
cause water quality problems when conditions permit.
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BRIEF HISTORY OF CAST & DUCTILE IRON PIPE DEVELOPMENT

Heavily Turberculated Unlined Cast Iron Pipe

The protective properties of cement linings are due to two properties of cement. The first is the
chemically alkaline reaction of the cement and the second is the gradual reduction in the amount of water
in contact with the iron. When the pipe is filled with water, water permeates the pores of the cement
lining freeing calcium hydrate. The calcium hydrates reacts with the calcium bicarbonate in the water to
make calcium carbonate that precipitates out of water and tends to clog the pores in the cement lining,
The initial water passing through the cement lining will dissolve some of the iron which will also react
with the calcium hydrate (free lime) to create iron hydroxide which also precipitates out of water and
clogs the pores in the lining. Sulfates in the iron also precipitate as calcium sulfates. The clogged lining
eventually provides a physical and a chemical barrier to corrosive water.

The use of a seal coat to retard moisture loss during curing in lieu of a moist-curing process was
introduced in the 1950’s. Later it was found to have a secondary benefit in acting as a barrier retarding
the leaching of the cement by soft aggressive water, Leachates from cement can cause an undesirable rise
in the pH of the water particularly under low flow conditions. The use of a seal coat was an AWWA
requirement until recently when it became an option in 1995 edition of the standards. The primary reason
for the option was to help reduce air pollution. The seal-coats are asphaltic paints with a solvent base
containing VOCs (volatile organic compounds). All the seal-coats comply with NSF. Only a few
locations in the country have sufficiently aggressive waters requiring a seal-coat that reduced its use to an
option. The NYC specification for ductile iron pipe requires application seal-coat.

Slight disbondment of the lining from the pipe (and fittings) and cracks can occur due to shrinkage,
temperature changes and improper handling. As long as the lining is intact, fissures will generally close
themselves (as the concrete swells back to practically its initial volume) and knit back together through a
process known as “autogenous healing” when put in contact with water. Any cracks that remain open
will subsequently close due to the formation of calcium carbonate.

Ductile Iron:

The first ductile iron pipe (DIP) was produced experimentally in 1948 and was eventually introduced to
the marketplace in 1955. NYC would adopt this standard in the early 1970’s. It was an improvement to
the cast irons. Minor but significant changes in chemistries and processing result in physical differences
at the micro-structure level.

During the solidification phase of the casting process, the carbon (also referred to as graphite) comes out
of solution and collects in numerous pools. The shape of these pools of carbon determines the mechanical
properties of the iron. In gray iron, the carbon pools are described as being in the form of a flake. They
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are generally an elongated flat form with sharp endpoints. The carbon content and flake form give cast
irons good machinability and corrosion resistant properties. However, the flakes break up the. continuity
of the metal matrix and the sharp endpoints concentrate stresses at a microscopic level. These
characteristics limit the tensile strength and ductility of the metal.

Photomicrograph showing graphite form Photomicrograph showing graphite form
in gray iron in ductile iron

Ductile iron is produced by adding an inoculant, usually magnesium, to a molten low-sulfur based iron of
appropriate composition. The carbon now deposits in spheroidal or nodular forms when the pipe
undergoes an annealing process. The continuity of the matrix is now at a maximum and the occurrence of
points of stress concentration is reduced. Ductile iron retains all of the cast iron’s good qualities, such as
machinability and corrosion resistance, but also provides approximately double the strength of cast iron as
determined by tensile, beam, ring bending and bursting tests. Its impact strength and elongation are many
times greater than those of cast iron. The grade of ductile iron provided is 60-42-10 where 60 ksi is the
tensile strength, 42 ksi is the yield strength and 10% is the elongation. Cast irons have Charpy V-notch
impact test values of 2-3 ft-lbs, typically. The minimum is 7 ft-1bs for ductile iron.

Push-On Joint Rubber Gasket System:
The push on gasket was developed in 1956. NYC would adopt this standard in the early 1970’s. This

joint consists of a single rubber gasket placed in a groove located inside the socket of the bell end of a
piece of pipe. After lubricating the gasket and spigot end of a pipe lightly, the spigot or plain end of the
pipe is pushed through the gasket, compressing it and forming a pressure tight seal. Assembly of the joint
is simple and fast, can be done under wet trench conditions or even underwater. Several variations of this
type of joint are being produced today. The most common joint used in this region is the “Tyton” joint
system produced by US Pipe & Foundry Co. Griffin Pipe Products Co. and two McWane Inc. divisions:
Clow Water Systems Co. and Atlantic States Cast Iron Pipe Co., are also using the “Tyton” joint system
through leasing arrangements.

Tyton Push-on Joint (w/ plain gasket)
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OVERVIEW OF PRESENT SPECIFICATIONS

Ductile Iron Pipe:
Referenced Standard
ANSI/AWWA C151/A21.51 - “Ductile-Iron Pipe, Centrifugally Cast, for Water”.

Metallurgy

The ductile iron shall be ASTM A536 grade 60-42-10, where 60 ksi is the tensile strength, 42 ksi
is the yield strength and 10% is the elongation. The minimum Charpy V-notch impact test value
is 7 ft-lbs for ductile iron.

Pipe Thickness Class
a. Standard outside diameter (OD) for nominal sizes corresponds with mechanical joint
dimensions

b. 12-inch and smaller class 56
c. Larger than 12-inch to 24-inch class 55

Pipe Outside Diameter (OD) & Field Cutting Pipe

"Push-on pipe is manufactured with a standard OD for each nominal pipe size (despite the
thickness class) and can be used with mechanical joint fittings. However, not all pipes have fully
gauged barrels. Most pipe are gauged for about 2 to 3 feet at the plain end and a short section
located beyond the neck of the bell. The manufacturer typically marks fully gauged pipe by
painting the bell and striping the plain end or marking the barrel “field cut” to distinguish it from
the rest. If you need to cut a pipe that is not marked, a gland (plain, or wedge type retainer) can
be slid down the entire length of the pipe barrel as a check. The check will confirm that the pipe
barrel is not oversized when successfully completed and should fit into a mechanical joint bell.
However, the cut section could be undersized and might not work properly when used with a
push-on restraining gasket such as US Pipe & Foundry Co.’s Field-Lok gasket.

Field Cutting Pipe

Ductile iron pipe shall be cut only by means of abrasive saws, hacksaws, wheel type cutters, or
milling type cutters. The use of “squeeze” type pipe cutters, cutting torches, diamond points and
dog chisels shall not be permitted.

Cement Mortar Lining
Referenced Standard

ANSI/AWWA C104/A21.4 - “Cement-Mortar Lining for Ductile-Iron Pipe & Fittings for
Water”.

Thickness Requirements for Pipe & Fittings -

Our specification requires cement mortar lining to be double the minimum thickness specified in
referenced standard. The following thickness requirements are applicable to pipe and to fittings
with nominal diameters greater than 12-inches:

a. 12-inch - 1/8-inch w/ plus tolerance of 1/8-inch

b. 16 thru 24-inch - 3/16-inch w/ plus tolerance of 1/8-inch

c. A bituminous seal-coat is applied to the lining for curing purposes.

Inspection

The referenced AWWA standard allows circumferential cracks of any length but limits the length
of longitudinal cracks to the diameter of the pipe for pipes with diameters less than 24-inches.
For pipe equal to or larger than 24-inch in diameter, longer longitudinal cracks are acceptable if it
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can be demonstrated that such cracks will close and heal. Loose areas are permitted as long as
the lining remains intact.

Fusion-Bonded Epoxy Coatings
Referenced Standard .

ANSVAWWA C116/A21.16 - “Protective Fusion-Bonded Epoxy Coatings for the Interior and
Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Use”.

Thickness Requirement for Fittings

Numerous products are covered by this standard. All products must meet requirements
established by the FDA for potable water and ANSI/NSF 61, Drinking Water System
Components - Health Effects. The manufacturer’s recommendations determine the final
thickness of the applied product. Basically the product is powder epoxy applied with an
electrostatic spray system and is heat or chemically cured. The coating’s integrity is holiday
tested using a wet sponge or low voltage process.  Fittings, with 3-inch through 12-inch
diameters, must be lined and coated with a fusion-bonded epoxy meeting this standard. Fittings
with diameters larger 12-inches coated with an acceptable fusion-bonded epoxy product are
acceptable.

Inspection
The fitting are visually inspected any defects found can be fepaired at the jobsite using materials
and procedures recommended by the coating manufacturer.

Rubber Gasket Joint Systems:
Referenced Standard

ANSIVAWWA C111/A21.11 - “Rubber Gasket Joints for Ductile-Iron Pressure Pipe & Fittings”.

Rubber Gaskets (Push-on Joint & Mechanical Joint)

Gaskets are made of synthetic rubber. Therefore, they should be stored in cool place out of direct
sunlight and should have no contact with any petroleum-based products. Dried, cracking or
flaking gaskets should be discarded.

Push-on Pipe Joint Systems (Tyton & Fastite)

A push-on pipe joint utilizes a modified O-ring type synthetic rubber gasket to create a watertight
seal between the bell and spigot ends of the pipe. A proprietary gasket groove in the bell end
helps prevent the gasket from being dislodged when the spigot end is pushed into place. There
were three types of push-on joint systems used in the City recently: “Super Bell-Tite” as
manufactured by Griffin Pipe Products Co., “Tyton” as manufactured by US Pipe & Foundry Co.
and “Fastite” as manufactured by American Cast Iron Pipe Co. Gaskets for the various types of
push-on joint systems are not interchangeable. Presently, the most common push-on joint system,
for pipe diameters up to & including 20-inch, used in the City is the “Tyton” joint system. Griffin
Pipe Products Co. and two McWane Inc. divisions: Clow Water Systems Co. and Atlantic States
Cast Iron Pipe Co., through leasing arrangements with US Pipe & Foundry Co., are also using the
“Tyton” joint system to take advantage of a restraining push-on gasket produced by US Pipe &
Foundry Co. known as a Field-Lok 350 gasket. For pipe diameters 24-inch and larger, the three
aforementioned pipe manufacturers are presently leasing the “Fastite” joint system.

Push-on Joint Assembly )
The inside of the bell and the outside of the spigot end shall be thoroughly cleaned to remove oil,
grit, excess coating, and other foreign matter. The circular rubber gasket shall be flexed inward
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and inserted in the gasket recess of the bell. A thin film of gasket lubricant shall be applied to the
inside surface of the gasket and the outside of the spigot end. The spigot end of the pipe shall be
inserted into the socket with care so as to keep the spigot end from contacting the ground. The
joint shall then be completed by forcing the plain end to the bottom of the socket with a forked
tool or jack-type tool or other device approved by the Engineer. Pipe that is not furnished with a
depth mark or spigot stripe shall be marked before assembly to assure that the spigot end is
inserted to the full depth of the joint. Field cut pipe lengths shall be filed or ground to duplicate
the spigot end of such pipe as manufactured, and thus remove the rough edges of the cut pipe that
may damage the gasket. Complete manufacturer assembly instructions for the “Tyton” joint
system are available in the Reference Material section of this manual.

Push-on Joint Restraint Systems

In conformance with the Bureau's policy, all newly laid ductile-iron pipe up to and including 20-
inches in diameter shall have, along their entire length, restrained joints such as “Field-Lok”,
manufactured by US Pipe and Foundry Co., Birmingham, Alabama, or approved equal.

Joints of water mains affected by unbalanced pressure conditions, caused by valves, fittings and
bends in the pipe shall be restrained.

For restraining joints of existing pipe of all diameters, where such joint restraint is required, and
for newly laid pipe over 20 inches in diameter, the following methods are acceptable, subject to
the Engineer's approval:

1. Field installation of wedge restrained glands and rodding bands with tie rods, as
applicable, up to and including 48-inches in diameter.

2. “Field-Lok 350” gasket 4-inches through 24-inches in diameter as manufactured by
US Pipe & Foundry Co., Birmingham, Alabama.

3. “Field Lok” gasket for 30-inches to 36-inches in diameter as manufactured by US

. Pipe & Foundry Co.

4. “Fast-Grip” gasket 4-inches through 20-inches in diameter as manufactured by
American Cast Iron Pipe Co.

5. Standard restraint system manufactured integral with the pipe such as:
a. “TR Flex”, including “Gripper Rings,” as manufactured by US Pipe and Foundry

Co.;

“Snap-Lok”, as manufactured by Griffin Pipe Products Co.;

“Flex-Ring and Lok-Rihg”, as manufactured by American Cast Iron Pipe Co.;

“Super-Lock”, as manufactured by Clow Water Systems Corp.;

or approved equal.

opo o

Mechanical Joint System

A mechanical joint is a bolted joint of the stuffing box type. The joint consists of: (1) a bell that
is cast integrally with a fitting (or pipe) with an exterior flange having bolt holes or slots, and a .
socket with annular recesses for the sealing gasket and the plain / spigot end of the pipe (or
fitting); (2) a pipe (or fitting) plain / spigot end; (3) a sealing gasket; (4) a follower gland (plain or
wedge type restraint) with bolt holes; and (5) tee-head bolts (T-bolts) and hexagonal nuts. NYC
specifications require the T-bolts and nuts to be coated with flouropolymer coating as
manufacturer by Tripac Fasteners. Flouropolymer coatings prevent corrosion and reduce friction
between the bolt and nut threads. A mechanical joint cross section detail is provided in the
Reference Material section of this manual.
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Mechanical Joint System Assembly

The inside of the bell mechanical joint and the outside of the spigot end of the pipe (8-inch
length) shall be thoroughly cleaned to remove oil, grit, excess coating and other foreign matter,
and then painted with a soap solution made by dissolving one-half cup of granulated soap in one
gallon of water or gasket lubricant such as that used for push-on joint pipe.

a.

Plain Glands - The gland and then the gasket shall be slipped over the plain end of the pipe.
The small side of the gasket and the lip side of the gland shall face the socket. The gasket
shall then be painted with soapy water or gasket lubricant such as that used for push-on joint

pipe.

The entire section of the pipe shall be pushed forward to seat the spigot end in the bell. The
gasket shall then be pressed into place within the bell. Care shall be taken to locate the gasket
evenly around the joint. The gland shall be moved along the pipe into position for bolting, ali
of the bolts inserted with the nuts finger tightened. Make any necessary deflections at this
time.

Using a calibrated torque limiting wrench, all of the nuts shall be tightened to a torque of 85
foot-pounds. Nuts spaced 180 degrees apart shall be tightened alternately to produce an equal
pressure on all parts of the gland.

Wedge Type Restraint Glands - Follow the same procedure specified in (a) for plain glands.
Tighten the torque limiting twist off nuts in a clockwise direction until all wedges are in firm
contact with the pipe barrel. Continue tightening in an alternating manner until all the nuts
have been twisted off.

If removal is necessary, utilize the %-inch hex heads provided. If reassembly is required,
assemble the joint in the same manner as described above. Tighten the wedge bolts to the
manufacturer’s recommended torque (typically 90 foot-pounds) using a calibrated torque
limiting wrench.

_The following mechanical wedge type restraint glands have been approved for use:

1. “Megalug” Series 1100 up to and including 48-inch diameter as manufactured by
Ebaa Iron Inc.;

2. “Uni-Flange” Series 1400 up to and including 24-inch diameter as manufactured by
Ford Meter Box Company, Inc.;

3. “One-Lok” SLD up to and including 36-inch diameter as manufactured by Sigma
Corporation;

4. “RomaGrip” mechanical joint retainer 3-inch through 12-inch diameter as
manufactured by Romac Industries, Inc.

5. “MIJ Field Lok Gasket” and gland up to and including 24-inch diameter as
manufactured by US Pipe & Foundry Co. '

Catalog cut sheets and installation instructions for each model can be found in the Reference
Material section.
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Mechanical Joint Fittings:
Referenced Standard

ANS/AWWA C110/A21.10 - “Ductile-Iron and Gray-Iron Fittings 3-inch through 48-inch” for
ductile-iron fittings only.

Metallurgy
The fittings shall be ductile iron ASTM A536 grade 60-42-10 or 70-50-05.

Mechanical Joint Fittings

Bends (11%, 22Y%, 45 & 90-degrees), 3-ways (tees - run x branch), 4-ways (crosses - run (larger
diameter) x branch (smaller diameter)), offsets (size x centerline offset), reducers (large end
diameter x small end diameter), caps, plugs & sleeves. See the mechanical joint fitting section
for plan view cross-sections of the most commonly used fittings in the Material Reference
section. Fittings shall be “all-bell” mechanical joint complete with all accessories for all bells
with wedge type restraint glands. All fittings up to and including 16-inch nominal size shall have
a minimum pressure rating of 350 psi.

Mechanical Joint Sleeves
Sleeves have no pipe stops allowing it to slipover the pipe barrel for closure. Use filler
(“dutchman”) when connecting to old pipe that may be unrestrained lead joint or push-on pipe.

Pipe Outside Diameter (OD)

Cut push-on pipe can be used with mechanical joint fittings when the pipe length has been
gauged. Existing CIP especially the lead joint variety had different tolerances and may not fit
into the bell of a mechanical joint properly. Pit cast iron pipe (old lead joint pipe) was
manufactured in several classifications for a nominal pipe size and each classification had
different OD dimensions. Existing pipe should be measured to determine if grinding, transition
gaskets or a transition coupling will be needed for connection. Dual purpose fittings are slightly
oversized and are used with oversized glands gaskets for connecting new ductile iron to existing
cast iron pipe and are painted green to distinguish them from normal sized fittings.

Flanges for Ductile Iron Pipe & Fittings:
Referenced Standard

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

Flanges -

Flanges shall be ductile iron with “solid flange” dimensions conforming to ASME B1.16.1 Class
125. Bolt holes for insulated flanges shall be 1/8-inch larger to accept a mylar insulating sleeve.
Threads shall have an internal taper in accordance to ASME B1.20.1, adapted to ductile iron pipe
outside diameters.

Flange Joint Accessories (Gasket, Bolts, Nuts and Washers)

Gasket shall be full face, 1/8-inch thick cotton reinforced SBR rubber with a shore durometer of
65. Bolt holes and bolt circle diameter to match ASME B16.1 Class 125 flanges. Hex head bolts
nuts and washers shall be coated with flouropolymer coating. as manufacturer by Tripac
Fasteners. Bolts shall be carbon steel meeting the requirements of the “Standard Specification for
Carbon Steel Bolts and Studs, 60,000 psi tensile strength”, ASTM A307 Grade B (Heavy Hex).
Nuts shall be meet requirements of ASTM A563 Grade A (Heavy Hex). Steel washers shall meet
requirements of ASTM F844 (Wide). Bolt head and nut shall be heavy hex series in accordance
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with ANSI B18.2.1 and ANSI B18.2.2, respectively. Washers shall be in accordance with ANSI
B18.22.1, Type A, Table 1B (Wide). All bolts and nuts shall be threaded in accordance with
ASME BI.1- Unified Inch Screw Threads, Coarse Thread Series (UNC), Class 2A and 2B,
respectively.

Insulated Flange Joint Accessories (Gasket, Bolts, Nuts and Washers)

In addition to the above, gasket bolt holes for insulated flanges shall be 1/8-inch larger. Each bolt
and stud shall be provided with: a full length mylar insulating sleeve with a wall thickness of
1/32-inch and (two for bolts / one for studs) 1/8-inch thick phenolic insulating washer(s) with an
outside diameter 1/32-inch larger than that of the steel washers.

Polyethylene Encasement
Referenced Standard
ANSIVAWWA C105/A21.5 - “Polyethylene Encasement for Ductile-Pipe Systems”

Evaluating Soil Conditions

The referenced AWWA standard employs a “Ten” point system in determining the corrosive
potential of the soil the new ductile iron water main is to be installed in. The evaluation includes
soil resistivity, pH, redox potential, sulfides, moisture, soil type, stray current and prior
experience. The specification warns of uniquely severe environments that the polyethylene
encasement may not be a viable solution for.

How Polyethylene Encasement Worlks

The 8 mil thick polyethylene wrap provides a physical and moisture barrier between the soil and
ductile iron pipe. The plastic is very effective in protecting the pipe from corrosive soils such as
landfill cinders and hardpan or caliche that are relatively dry. Polyethylene encasement can be
effective in saturated soils consisting of fine particles that trap water by reducing the rate of flow
to a minimum. The plastic initially traps a small amount of water against the pipe. The oxygen
in the trapped water will be depleted after some surface corrosion takes place on pipe. Corrosion
requires oxygen and as long as the water trapped between the plastic and pipe cannot be
recharged with oxygen no further corrosion should take place. Tidal conditions in a relatively
sandy soil in combination with poorly installed encasement can be devastating to the pipe. If not
encased the pipe would come into contact with tidal waters on a cyclical basis (possibly daily for
several hours). The encasement can act as a bathtub keeping corrosive waters in contact with the
pipe for 24/7 while tidal water regularly replenishes the depleted oxygen by flowing through the
encasement’s rips and tears. Another thing to be aware of is that this form of protection
originated as ductile iron supplanted cast iron as the pipe material of choice. The increased
strength of ductile iron allowed for thinner pipe walls while maintaining and even increasing the
pipe’s rated pressure. Rubber gaskets can also effectively isolate each pipe length. What cast
iron lacked in strength was compensated for with increased thickness. With an increased amount
of sacrificial material and lead joints to provide continuity throughout the pipeline, the majority
of cast iron pipe has probably been ever so slowly rusting away for years without failure and will
continue to do so.

Installation & Inspection

Our specifications describe an installation procedure that is nearly identical to method “A” of the
AWWA standard. The basic system employs a loose fitting 8 mil thick polyethylene tube to be
installed over the ductile iron pipe with overlaps (two layers) at the joints and sheets to wrap
fittings. The loose fitting plastic is to be drawn tight against the pipe by folding the overlap down
and securing with polyethylene tape. Small holes and rips are repaired with tape. Larger damage
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may require using small pieces of polyethylene secured with tape. Care should be exercised
when backfilling to prevent damaging the encasement. Taps are installed through the plastic and
the opening is secured to the tap with tape. Fittings are encased with sheets of polyethylene.
Fittings are laid on the sheet when placed in the trench and the sheet is folded over the fitting.
Loose edges are rolled tight against the body and secured with polyethylene tape.

& in, 1305 era Mirirum

Ore erg% al pelyainylans tuke 4o a2ch iength o1 ploe, gveriapped at cint.

If your contract contains polyethylene wrap items, a quick review of the project’s soil borings
would be prudent to note the locations where the encasement may be necessary. The Contractor
should be instructed to have the material available in case it is needed and a rough plan where it
may be needed should be provided. ANSI/AWWA and DIPRA publish an installation video. It
would be prudent to obtain a copy and view it with Inspection and the Contractor’s personnel
prior to commencing such work.

Bedding & Baclkfill Requirements EXIST. WEARING
ANSI/AWWA C600 - “Installation of EXIST. CONC.  couRsE (TYP.)
Ductile Iron Water Main and their ) U A——

R 77—
Appurtenances” addresses bedding and AN A
backfill requirements. AWWA backfill mm

types permit higher loads as they increase in

number. Our specification requires a more a2
stringent type 5. It increases compaction §
levels to 95% Standard Proctor Maximum _:%N'. .
Density and requires an additional foot of 4 m-—/'- 2 =
“select granular fill” to be placed and E JQE
compacted above the pipe. The backfill and §§ 5N 07
compaction of “approved excavated suitable _.,/
fill,” “clean fill” or “processed fill” from. one I .

N

foot above the pipe to grade should be done . 12°
in accordance with the NYCDOT  goin'tiean | [N 0P THiN,
specifications. - The backfill should be  FLL IS REQD.
deposited in 12-inch lifts and compacted to MIN.TRENCH WIDTH

95% Standard Proctor Maximum Density. TRENCH BACKFILLING AND
TEMPORARY PAVEMENT

The typical trench cross-section detail

defines excavation limits and backfill material zones. Type B backfill is “select granular fill.” It
shall consist of approved clean earth or sand of low silt and clay content (less than 8% passing the
200 sieve), free of bricks, blocks, excavated pavement materials and debris, stumps, roots and
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other organic matter, as well as ashes, oil and other perishable or foreign matter and shall not
contain particles larger than one quarter (¥4) inch in diameter.

Type C backfill can be “approved excavated suitable fill”, “clean fill” or “processed fill”
depending on field conditions. *“Approved excavated suitable fill” shall be approved earth, free of
bricks, blocks, excavated pavement materials and debris, stumps, roots and other organic matter,
as well as ashes, oil and other perishable or foreign matter and shall not contain stones larger than
six (6) inches in their largest dimension. = Stones shall be so distributed that all interstices are
filled with fine material. If the excavated material is not suitable for reuse or there is a deficiency
of acceptable backfill, the contractor can be ordered to bring in “clean fill.” “Clean fill” shall
consist of approved clean earth or sand of low silt and clay content (less than 12% passing the
200 sieve), free of bricks, blocks, excavated pavement materials and debris, stumps, roots and
other organic matter, as well as ashes, oil and other perishable or foreign matter and shall not
contain stones larger than six (6) inches in their largest dimension. Stones shall be so distributed
that all interstices are filled with fine material. Processed fill can be used with the Engineer’s
approval and must meet the requirements of “select granular fill”” or “clean fill” depending on the
backfill zone the material is to be placed in.

Gate Valves:
General
Gate valves are utilized throughout the distribution system to isolate sections of the system for
repair or improvement and to establish pressure zones. Two types of valves are presently used in
the City water distribution system: double disc gate valves (sizes 3 to 20-inch) and resilient seated
wedge gate valves (6-inch hydrant valves & 3 to 12-inch tapping valves). Gate valves are
designed for long term use in the fully open or closed position.

- Presently, the City is updating the resilient seated wedge gate valve specification to allow the use
of 8, 12 & 20-inch valves. The Department of Environmental Protection is testing prototypes of
the resilient seated wedge gate valves. Approval of the standard shop drawings will be granted
by size and manufacturer. Proof-of-Design testing will be part approval process.

Double Disc Gate Valves

Referenced Standard

The double disc gate valves supplied to the City basically comply
with ANSI/AWWA C500 - “Metal Seated Gate Valves for Water
Supply Service” with modifications as addressed in our
specifications. ' :

Specification Highlights

Double disc gate valves are also referred to as a “Metropolitan
Gate Valve” or “Met Valve.” The valve body is made of ductile
iron conforming to ASTM A536 Grade 70-50-05 or 65-45-12. The
discs are either ductile iron or bronze depending on size. The
seating surfaces are bronze. The valves shall be manually
operated, inside non-rising stem (NRS), double disc with a side
seat wedging mechanism. The valve contains a manganese bronze
stem sealed with O-rings. The valves open when the 2-inch
AWWA nut is rotated clockwise. The number of turns will be 3
turns per inch in nominal diameter plus an additional 2 to 3 turns

. . . Double Disc Gate Valve w/
for seating the discs. The valves ends are typically standard Mechanical Joint Ends
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mechanical joint. Outlet, blowoff, aircock and wet connection or tapping valves are flange by
mechanical joint and bypass valves are flange by flange. Flanges are drilled to accept an
insulating kit. Since manufacturers build these valves to an established standard, the parts are
interchangeable.

Double disc gate valves are rugged valves designed for use in the fully open or closed position.
Long term throttling (accidentally being left in a partially open position) can damage the bronze
seats and hamper its ability to provide a tight seal when closed. The side action wedging
mechanism engages two valve seats simultaneously for a redundant seal while providing easy
operation by reducing fiiction and wear between the valve and disc seating rings.

Double disc gate valves are manufactured to City specifications by the following vendors:
M & H Valve Co., Anniston, Alabama;
U.S Pipe and Foundry Co., Inc., Birmingham, Alabama;
Penn-Troy Manufacturing Co., Troy, Pennsylvania;
Sigma Corp., Cream Ridge, New Jersey; or an approved equal.

Resilient Seated Wedge Gate Valves
Referenced Standard

The resilient seated wedge gate valves supplied to the City basically
comply with ANSI/AWWA C509 - “Resilient Seated Gate Valves
for Water Supply Service” with modifications as addressed in our
specifications.

Specification Highlights ‘

Resilient seated wedge gate valves are also referred to as “RSW”
Valves. The valve body is made of ductile iron conforming to
ASTM A536 Grade 70-50-05, 65-45-12 or 60-42-10. The valve gate
or wedge shall be made of either ductile or gray cast iron
encapsulated with a resilient material. The resilient material shall be
permanently bonded to the wedge by vulcanizing. The encapsulated
wedge shall seat against a non-corrosive material. The valves shall
be manually operated, inside non-rising stem (NRS) with a
manganese bronze stem sealed with O-rings. The valves open when
the 2-inch AWWA nut is rotated clockwise. The number of turns  Resilient Seated Wedge
will be 3 turns per inch in nominal diameter plus an additional 2 to 3 ~ ©ate Valve w/Tlange Ends
turns for seating the wedge. Hydrant valve ends are standard

mechanical joint. Wet connection or tapping: valves have a flange

and mechanical joint end.

Resilient seated wedge (wet connection/tapping and hydrant) gate valves are manufactured to
City specifications by the following vendors:

Mueller Co., Decatur, Illinois;

M & H Valve Co., Anniston, Alabama;

U.S Pipe and Foundry Co., Inc., Birmingham, Alabama;

or an approved equal.
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Valve Box Foundations
Valve box foundations are addressed in Standard Drawing No. 11576-A-Z. Contractors typically
use solid concrete blocks to construct valve box foundations. Some contractors may cast their
own blocks to use up the “extra” concrete Monhole head
ordered that is normally discarded. Rarely do [ surraee [ andl cover
contractors use cast-in-place concrete to erect
valve box foundations as it delays backfilling
operations. Care should be exercised when
placing valve box skirt so that the bottom does
not come into contact with pipe. This prevents
transmission of impact forces into the pipe
from vehicles riding over the castings. Under
no circumstances should the skirt be cut to
accommodate a shallow installation. Try
utilizing a 6-inch deep manhole frame instead.

vy
o L Satd concrake

If that is insufficient the pipe and valve v il N bricks sy
' feptional

assembly should be lowered. Sand bags are support—3 "
jammed into the opening between the top of s
the pipe and the bottom of the valve skirt to v
prevent backfill from migrating into the valve of trench  MAIN LINE

box. Hydrant valve boxes have screw threads VALVE POX

to allow for easier adjustment to grade. Minor -

adjustments between the manhole frame and skirt can be made with steel wedges as long as the
remaining annular space is sealed with mortar to prevent backfill from migrating into the valve
box. Hydrant valve box casting details are found in Standard Drawing No. 10241-A-Z. Details
for standard manhole frames and covers are found in Standard Drawing 13547-B-Z. Valve skirt
casting details are found in Standard Drawing No. 10240-A-Z.

Hydrants, Connection & Layout Details
" Referenced Standard

The hydrants supplied to the City basically comply with ANSI/TAWWA C502 - “Dry Barrel
Hydrants” with modifications as addressed in our specifications.

Specification Highlights

The City utilizes two types of hydrants: a Dresser type hydrant (D-2-LP) and a Smith type
hydrant (S-2-LP). Standard Drawing Nos. 43142-Z and 43250-Z provides assembly details for
Dresser and Smith type hydrants, respectively. Smith type hydrants are preferred in historic
districts. Although the hydrant types are referred to by their original manufacturers’ name, the
patterns, as required by City specifications, are open to outside production. Both types of
hydrants are a dry barrel design. A dry barrel design allows the barrel of the hydrant to drain
when the hydrant is closed. This prevents water accumulating in the hydrant barrel from freezing
hindering the hydrant’s operation during the winter. The dry barrel design typically features a
plug type valve located in the “shoe” of the hydrant or the very bottom of the buried section of
the hydrant and a draining mechanism that is open when the hydrant is closed and closed when
the hydrant is open. The City approved hydrants are also a “break-away” design. A “break-
away” hydrant will separate at a pre-determined point to prevent damage to the buried
components of the hydrant if struck with sufficient force. This design allows maintenance to
restore a damaged hydrant quickly without excavation by simply replacing the breakaway
components and/or replacing the upper portion of the hydrant as needed. The “break-away”
hydrants are protected from being struck by 6-inch diameter steel fenders filled with concrete.
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Hydrants open in the clockwise direction and are provided with a standard mechanical joint end
and wedge type retainer gland for restraint.

Connection & Layout Details
The following standard drawings pertain to the installation of Hydrants and appurtenances:

Drawing No. 15581-B-Z - Standard Hydrant Conn. for Steel & Ductile Iron Mains
Drawing No. 22809-Z - Drain Base Casting Details

Drawing No. 31050-Z - Standard Methods for Hydrant Drainage

Drawing No. 45161-A-Z - Standard Steel Hydrant Fenders Layout Detail

'é/ﬂydmnf

Surface of streel~, Curb ki

Hydrant Valve Box-

Water Main

C"Gate Valve S

C. 1. Drain Base

Cross Section of a Typical Hydrant Set on a Cast Iron Drain Base

A cast iron drain basin that a hydrant is installed on top of (as sHown above) typically provides
hydrant barrel drainage. The connection to the drain base is accomplished with a %-inch straight
coupling (w/ M.LP thread x flared ends) and a piece of %-inch, type K copper tubing that is
inserted a minimum of 4-inches into the drain base. When field conditions dictate (hydrant is
located in a narrow sidewalk vault roof notch), drainage can be provided by the construction of a
blind drain and an extended copper tubing connection. The blind drain is a bottomless concrete
box with a separate roof slab and a 0.75 CY volume filled with stone. The blind drain is typically :
located adjacent to the hydrant branch. Hydrants that are installed in high ground water areas are ‘
installed with a drain plug and are marked with the letter “P” next to the size of the main it is
connected to. These hydrants are checked more frequently in the winter and are pumped dry after
each use during the winter by the Fire Department to prevent freezing, i

Service Connections
General
Water service connection work in the City is governed by a NYC-DEP publication entitled,
“Rules and Regulations Governing and Restricting the Use and Supply of Water.” ANSI/AWWA
C800 - “Underground Service Line & Fittings,” addresses most of the components discussed in
this section.

Types of Services (materials)
A wide variety of materials were used for water services in the past. Among them were lead
tubing, copper tubing, galvanized iron threaded pipe, brass and copper threaded pipe, cast and
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ductile iron pipe. Currently under DDC contracts, the materials used for reconnecting or
extending services are type K copper tubing for services equal to and less than 2-inches in
diameter and ductile iron pipe for services equal to and greater than 3-inches in diameter.

Couplings (threaded, flared, Lead-Pak) :
Distribution water main replacement work limits the amount of service connection pipe or tubing
that will be replaced. If the new water main is installed in the same lane as the old existing main,
approximately 3 feet of pipe or tubing will be replaced creating a new “swing joint” or
“gooseneck” connecting to the new corporation stop or tap. If the new water main is installed in
a different lane, the shortened services are cut and reconnected. Depending on the type material
encountered on a shortened service, a new “swing joint” or “gooseneck” may or may not be
provided. New service pipe, including a new “swing joint” or “gooseneck,” is installed for an
extended connection and reconnected. Due to the variety of materials used for existing service
connections, red brass couplings of various kinds are used to make reconnections. Flared fittings
are used for copper tubing reconnections. Wiping or soldering to reconnect copper to lead tubing
is no longer permitted. ‘Lead tubing reconnections are to be made with flared x Lead-Pak
couplings. The Lead-Pak end utilizes a single screw clamping mechanism and a pack joint to
form a watertight seal.

Flared End Cross-Section Lead Palc End Cross-Section

The coupling end must be sized accordingly. For an inside nominal diameter of %-inch, lead
tubirig came in three different outside diameters referred to as strong (A), extra strong (AA) and
double extra strong (AAA). Pipe reconnections require the pipe to be cut and new M.1.P.S. (male
iron pipe size) threads cut for a flared x F.L.P.S. (female iron pipe size) threaded coupling. It may
be necessary to further expose a service looking for a structurally sound piece of pipe to cut new
M.LP.S. threads onto. Under extreme circumstances, the use of a flared x pack joint style
coupling utilizing a securing set screw is permitted when the condition of the existing service
makes.cutting new threads impossible.

Red Brass couplings available in fhis area are produced by: Mueller Co., Decatur, Illinois; A.Y.
McDonald Mfg. Co., Dubuque, Idaho and Ford Meter Box Co., Wabash, Indiana.

Tapping Water Mains using Corporation Stops

New water main installation work specifies a minimum pipe diameter of 12-inches in Manhattan
and 8-inches in the remaining boroughs. Therefore, all water main tapping involving 2-inch
corporation stops or smaller will be direct or not involving the use of a reinforcing service saddle.
Ductile iron 8-inch class 56 pipe is sufficiently thick to provide a minimum of four cut threads for
a 2-inch corporation stops to be secured directly to the pipe. If tapping a smaller main is required,
consult DEP’s “Rules & Regulations™ to determine if a service saddle is needed. Service saddles
can be used to re-install an equal sized tap over a damaged threaded opening.
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Direct tapping of a water main involves drilling a hole in
the pipe and tapping the hole to cut tapered threads
conforming to the AWWA taper thread specification found
in the ANSI/AWWA -€800 Standard. A corporation stop
with AWWA tapered threads (also referred to as Mueller
“CC” threads), ground key stop valve and a quarter bend
or eighth bend coupling with a swivel nut and flared end is
installed in the tapped hole. Corporation stops are not to
be installed on a fitting or a hydrant branch or within 24 :
inches of a hub, hydrant branch or dead end. Minimum  corporation Stop w/ AWWA Taper
spacing is 18 inches for % and 1-inch and 24 inches for 12 Threads (left end) & Ground Key Valve
and 2-inch corporation stops. '

A tapping machine utilizes a combination drill and tapping bit to
cut and tap the hole in the pipe. A power pack (electric or
pneumatic) is employed to perform the operation quickly in a
uniform manner. Corporation stops are normally installed in a live
main and the tapping machine utilizes the water to cool the bit and
flush out metal chips and debris. DDC work requires the tapping
to be performed dry requiring the use of harden drill and tapping
bits and the use of an approved cutting grease. In order to prevent
contamination, under no circumstances should motor oil, thread

- Corporaton Siop w/
bolting paste or any unapproved grease be used to tap a water Swivel Nut, 14 Bend &

main. On DDC projects, corporation stops are installed by Flaved End
plumbers working under the supervision of NYC licensed
plumbers hired by the contractor.

The corporation stop is installed on the pipe at a point located between the 1:00 & 2:00 o’clock
position or between 10:00 & 11:00 position (on the opposite side of the pipe) pointing toward the
property the connection is to serve. The copper tubing swing or gooseneck
is formed in the shape of a question mark with the tail end being connected
to the existing service. The corporation stops and couplings are made of
red brass, a soft alloy. Most are constructed with flat surfaces to facilitate
the use of smooth jaw adjustable wrenches to tighten the connections. The
teeth of a pipe wrench jaw can cut into the brass and damage the fitting.
Over-tightening can also distort the fitting causing it leak and make it
susceptible to a stress corrosion failure. The corporation stop’s final N .

o . N oxporation Stop
position should have the centerline of the plug valve parallel to the pipe. Position
This position provides the valve portion of the corporation stop greater
protection from damage by directing backfilling shock loads from the service to stronger sections
of the tap.

54

Corporations Stops are produced by: Mueller Co., Decatur, Illinois; A.Y. McDonald Mfg. Co.,
Dubuque, Idaho and Ford Meter Box Co., Wabash, Indiana.

Curb Cocks & Curb Valves

Curb cocks or valves are located between the corporation stop or tapping valve and the house
control valve and are typically located near the curb on the sidewalk side. Curb cocks refer to
small diameter valves that were typically installed on domestic services. The valve is a ball or
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plug type that is located in a valve box and operated using a box extension stem that is secured to
the valve key with a pin or bolt. Curb valves are gate valves installed in a 6-inch diameter valve
box with a round cover. Curb cocks and valves are optional for domestic and commercial service
connections. Curb valves are required for all fire service connections.

Wet Connections
Wet connections utilizing a wet connection / tapping sleeve and wet connection / tapping valve
are used for service connections that are 3-inches and larger.

There is a large variety of wet connection or tapping sleeves on the
market incorporating the use of u-bolts, straps, split ductile iron
mechanical joint sleeves, repair clamp technology to basically
secure a branch connection to a piece of pipe. The City specifies a
wet connection sleeve that utilizes the technology developed for a
stainless steel repair clamp to secure a stainless steel flanged
branch connection to the pipe. The wet connection sleeve body is
made of heavy gauge stainless steel with reinforced stainless steel
armors, stainless steel carriage bolts and a gridded full gasket.
This de_sign 'aIlows the wet c.onnectiop sleeye to conf_‘orm .to arange Stainless Steal Wet

of outside diameters found in a nominal diameter pipe sizes made Connection Sleeve

of cast or ductile iron and slightly misshapen pipe while providing

a long service life. Stainless steel wet connection sleeves supplied to the City basically comply
with ANSIVAWWA (C223 - “Standard for Fabricated Steel & Stainless Steel Tapping Sleeves”
with modifications as addressed in our specifications. Stainless steel wet connection sleeves
conforming to City requirements are manufactured by: PowerSeal Pipeline Products Division,
Wichita Falls, Texas; Mueller Co., Decatur, Illinois; Romac Industries, Seattle, Washington or an
approved equal.

Wet connection or tapping valves are flanged x mechanical joint end gate valves of double disc or
resilient seat wedge design. The waterway diameter of a wet connection valve is slightly larger
than the nominal valve size in order to accommodate a cutting shell without damaging the
waterway. The wet connection sleeve is installed on the pipe and the valve mounted on the
flange sideways (operating stem parallel to the pipe). The valve is mounted in the sideway
position to prevent the valve gate from dropping due to gravity and obstructing flow if the
operating mechanism fails or is damaged. Prior to cutting, the installation is tested for leaks.
Since the wet connection cutting equipment is expensive and used infrequently, DEP
maintenance forces provide the cutting services. DEP’s borough tapping division must be
contacted and arrangement made for cutting. the connections. Adequate lead-time must be
provided for arranging cutting services. Normally, wet connection cuts are done dry at the site or
in the contractor’s yard in the middle of a full-length pipe. If a cut is to be performed in trench, a
secure excavation with dimensions as specified in Standard Drawing No. 10200-Z must be
provided for the maintenance crew to perform the cutting work.
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Regulator Valves

General

Pressure regulating valves are typically located between the
higher-pressure trunk water main system and the low-pressure
distribution system. A predetermined pressure change across
the valve is set. As demand increases in the distribution
system a reduction in the operating pressure would occur.
When the reducing pressure exceeds the pre-determined
pressure change, the main valve would open to restore
pressure. The main valve will remain open until the demand
on the system reduces enabling the pressure to recover
sufficiently and force the main valve to close. The pressure-
regulating valve is installed in a concrete chamber along with
isolating gate valves on each side for maintenance issues and
isolating backup valves and a bypass system installed adjacent
to the chamber.

Referenced Standard

The New York City specification for pressure regulating valves is the standard. The specification
references applicable ANSI, AWWA and ASTM standards for ductile iron composition, flange
dimensions etc.

Specification Highlights

Pressure regulating valves shall be flanged, globe type ductile iron body, full port, single seated
and line-pressure operated with a dual pilot control system. The red brass valve piping and
control valves shall be installed on the same side of the distribution line near the access ladder of
the chamber to facilitate easy operation. The orientation of the equipment is to be verified by
construction personnel. The globe type body is made of ductile iron conforming to ASTM A536
Grade 70-50-05 or 65-45-12, or cast iron conforming to ASTM

126 Class B. The valve is full ported so when fully open the

maximum pressure drop (head loss) across the valve is not to

exceed 20 PSI without chattering or water hammer. The seat is a

sliding type with a saw-tooth disc ring that enters a tapered valve

bore for closure. A tapered bore creates a cushioning effect

when opening and closing by a gradually changing flow area.

The saw-tooth disc ring provides a greater range of flow sjiding Seat w/ Saw-tooth Disc
throttling by also gradually changing the flow area over a larger  Ring & Tapered Valve Bore
portion of the piston stroke. An indicator rod located on the top ’

cap of the valve body shows the piston position at a glance.

A line-pressure operated valve utilizes water from the high pressure
or inlet side of the valve to fill the operating chamber to close the
main valve. When water is released from the operating chamber with
T | the high pressure feed closed, the seat rises opening the main valve.

2 Ao Spung

3 Do The operation of the valve becomes automatic by introducing a pilot

valve (bell shaped valve on left side of valve - see previous photo)
and a needle valve (resembles three-way with plugged run on the top
of the of valve) to the valve’s external piping system. A pilot valve
has an adjustable internal spring mechanism that flexes a diaphragm
downward opening the pilot valve seat, When the downstream

Pilot Valve wi! Internal Sensor
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pressure, which is communicated to the underside of the pilot valve’s
diaphragm through the hollow stem, exceeds the spring load, the
pilot valve seat closes trapping water in the operating chamber. As
the operating chamber fills the piston assembly moves downward
forcing the seat closed, slowing and then stopping flow through the
main valve. When the downstream pressure falls below the pilot
valve setting, the springs flex the diaphragm down opening the pilot
valve seat allowing water to escape from the operating chamber to
the downstream (low pressure) side of the valve. As water exits the
operating chamber the piston assembly rises allowing water to flow
to through the main valve. The needle valve is used to control the
amount of flow entering the main piston chamber. The needle valve
is set so the flow rate entering the main piston chamber cannot NEEDLE VALVE
exceed the amount leaving the chamber through an open pilot valve

or the main valve could never open. The cycle (or balancing act) repeats itself when the pressure
on the outlet side reduces sufficiently to allow the pilot valve to open starting the cycle anew.

1. Water llows through the 1. Mare water llows ont of the 1. The operating chambar
external inlel piping and into aperaling chamber wough the ralances
the operaling chamber whoie external discharge piping and i a inid open/closed position,
it gels happed. out of the discharge sice of the exniling some downward
2. The aperaling chamber fills malin valve than flows in. pressure on the piston.
up with water and pushes 2. Prossire on Ihe inlel side of the 2. Prossure on Whe inlel side of 1he
dowi on the main piston. naln valve. encounleiing main valva, encotmlering some
3. The nain vaive closns, decrensed resislance pushos doecreased resislance pushes up

Ihe piston up. on the piston.
3. The main valve opens. . The piston rests in a mid
open/closed posilion, pariially
opening the valve,

W

The dual pilot system provides a second pilot valve set at a higher pressure and necessary
isolating valves allowing for a quick pressure increase .in the distribution system to meet seasonal
demand. Strainers are also installed in the control plumbing system to keep debris from clogging
up and disrupting the function of the pilot and needle valves. Pressure regulating valves have a
rigorous maintenance schedule - requiring bi-weekly visits to clear strainers and perform
operational tests. Pressure regulating valves are rebuilt in place every two or three years
depending on usage. Smooth operation ensures maintenance of constant pressure in the
distribution system and prevents damage related to pressure surges.

Pressure regulating valves are manufactured to City specifications by the following vendors:
Golden Andersen Industries Inc., Cranberry Township, Pennsylvania;
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Ross Valve Mfg. Company, Inc., Troy, New York;
Singer Valve Inc., Surrey, British Columbia, Canada; or approved equal.

The listed manufacturers produce pressure-reducing valves in a variety of sizes. All available
sizes from a manufacturer may not have been approved. Consult with the specification, DDC &
DEP Quality Assurance for an update.
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Thrust Forces:

At many locations in an underground pipeline, the configuration of the pipeline results in unbalanced
forces of hydrostatic or hydrodynamic origin that, unless restrained, can result in joint separation. These
unbalanced forces are referred to as thrust forces. Hydrodynamic thrust forces, for the range of pressures
and fluid velocities found in distribution water mains, are generally insignificant when compared to
hydrostatic thrust forces and are usually ignored. Thrust forces occur at any point in the piping system
where the direction or cross-sectional area of the waterway changes. Therefore, thrust forces will be
present at bends, reducers, offsets, tees, dead ends (plugs & caps) and closed valves. Balancing thrust
forces, to keep the pipeline intact, is accomplished with thrust blocks, restrained joint systems or
combinations of these methods.

g )

=

Internally Balanced Forces at a Straight Pipe Joint

T = 2 PA sin (0/2)

Thrust Forces at a Bend
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F\/_

PA 1 - PAQ

T = P (Al-Az)

Thrust Forces at a Reducer

PA,

T = PA,

e

T=PA
PA —ess

Thrust Forces at an End (Cap or Plug)

PA,

PA,

Thrust Forces at a Tee

Thrust Blocks (bearing & gravity):

P1A e g Py A

T = (P]_-Pz)A.

Thrust Forces at a Closed Valve

Thrust blocks are typically made of good quality concrete and are located where the resultant force of the
thrust is focused. Bearing type thrust blocks transmit the thrust force from the fitting to the undisturbed
soil. Gravity type thrust blocks rely on weight to counter the thrust forces.

Disadvantages:

1. Individually designed because bearing is soil dependent and varies.
2. Formwork & curing time for concrete.

3. Can delay backfilling operations.

4. Can be dislodged when digging near block unknowingly.

5. Takes up space in utility crowded streets.

6.

Future extension of the piping system may require removal or modification.
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CONCRETE
THRUST BEARING

Bearing Thrust Block

Restrained Pipe Length Theory:
Restrained joint systems function in a manner similar to thrust blocks, insofar as the reaction of the entire

restrained unit of piping with the soil balances the thrust forces. The objective is to determine the length
of pipe that must be restrained on each side of the focus of the thrust force. This will be a function of pipe
size, pressure, cover (depth of soil from grade to top of pipe), and the characteristics of soil surrounding
the pipe. The two types of resistant force components that are created in the soil along the restrained pipe
unit are frictional and bearing resistance (based on movement).

Polyethylene encasement reduces resistant frictional forces by 30%. Therefore, a longer length of
polyethylene-encased pipe (when compared to bare pipe) must be restrained to generate an equivalent
balancing force.

As with most engineering problems, the exact nature of the interaction of the restrained pipe unit and the
soil is extremely complex. The assumptions used in the design procedure to calculate unit frictional and
bearing forces are conservative. To this result, a safety factor is also applied generating a conservative
design for the calculated restrained lengths.

Conservative lengths of restrained pipe for various bends, reducers, offsets, tees, dead ends (plugs &
caps), valves for three ranges of covers are provided in Table 5.02 on page V-10 of the Standard Water
Main Specifications (Rev. 7/1/07). A copy of the table can be found at the end of this section. The table
is based on 150 PSI of internal pressure, a non-cohesive soil (sand) and a factor of safety of 2.0. Actual
pressures in the distribution system average 50 PSI and rarely exceed 100 PSI. The restrained lengths
provided for the range of pipe covers are based on the shallowest cover. This provides another safety
factor when future work requires an existing street grade to be lowered decreasing cover on the pipe.
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Raising road grades increases the cover on the pipe improving frictional forces and the holding power per

foot of restrained pipe.

PA,

T~ 1

R P . S

Note: Restrained length of tee branch is
not proportional to pressure and
must be calculated for each internal
pressure situation.

|

[

m

LyF¢

Frictional forces along Tee Branch & Bearing Resistance Forces along Tee Run & Adjacent Pipe

The Ductile Iron Pipe Research Association (DIPRA) publishes a thrust restraint design manual that
provides a detailed discussion on theory and examples.

Evolution of Restraint Systems:

Flanged Joints:
Flanges were first integrally cast with cast iron

pipe and later threaded on to the pipe ends.
Lead gaskets were at first utilized and were
later replaced by rubber to provide a
watertight seal. The joint provides restraint
and is rigid. They are seldom used for
underground water mains except for valves
and fittings in vault installations. They can be
insulated. Because of the joints rigidity, the
use of this joint is not recommended where
heavy settlement or vibration is likely to occur.

Typical Flange Joint
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Tie Rods:

Tie Rods using bands, lugged pipe, retaining beads and combinations was one the first restrained joint
systems developed for cast iron bell and spigot pipe. Tie rod systems were used to keep a variety of
unrestrained joints (lead joint, mechanical joint w/ plain glands & push-on joints w/ regular gaskets) from
separating due to unbalanced forces. Some measure of restraint is provided by a lead joint (shear through
the rammed lead ball), but it is unreliable. Lubricants are also used to protect rubber gaskets from
damage as they are being compressed to form a watertight seal in both mechanical and push-on joints.
The compressed gasket offers some resistance to joint separation, but it is minimal.

Offsetting Tie Rods & Bands HPES - Lugged Cast Iron Pipe
L ]
LN ] .: { ‘.. A
-

s | A

Rods & Bands with Restraint Bead " Rods & Bands with Lug Fittings

Restraint for Mechanical Joints:

A hydrant assembly is the most frequent example of unbalanced thrust forces encountered in distribution
water main work. As mechanical joints replaced the use of lead joints for connecting fittings and
appurtenances, duc-lugs and tie bolts / 90" eye bolt (modified T-bolt) were used to create a lug or a point
to attached a tie rod across a mechanical joint utilizing a plain gland. These restraint methods were
developed primarily for hydrant installations. Presently, the use of duc-lugs is limited to pipes with an 8-
inch diameter or smaller.

ENUALLY SPACED 3/4° b BARS,
3/4+ ® BARS, THREAD THREAD 8" MINIMUM BOT™ ENDS

8~ MINIMUM BOTH “DLC-LUG" AT EACH TIE BOLT.
FDs —\\ ummuu|uuauumunuuuenamumn:uun

S

STANDARD HHERRSY] u::ﬁ:n‘gilrl:: STANDARD
HE:?RGDN T-BOLTS. ; ZI TIE BOLT
’ e AN T2 BELL Il'l‘l'l'l'l'Lﬂ’l'll'l'l"‘l'ﬁﬂﬂ‘l BELL
oD —— el ' oL ——-—/&f
- -, Yo

GASKET

CASKET
Duc-Lug Cross-Section Tie-Bolt Cross-Section
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Once ductile iron became the accepted industry standard material for production of water pipe replacing
cast iron, it allowed the development and use of retainer glands with set screws to prevent joint separation
reducing the use of thrust blocks and tie rods. The increased strength and ductility of ductile iron allows
the set screws of a retainer gland to bite into the surface of the pipe (penetrating about between 1/32 to
1/16 of an inch) while distributing the point load preventing damage to the pipe. This restraint system
relies on a minute area of penetration that can be subject to corrosion attack. If the joint deflects and the
gland was not installed properly (perpendicular to the pipe), the set screws could lose contact with the
pipe negating its ability to prevent the joint from separating by allowing the gland to “walk off” the pipe’s
spigot end. Despite it’s widespread use, retainer glands were usually supplemented under extreme
unbalanced thrust force conditions and were never accepted by the Ductile Pipe Research Association
(DIPRA) as a reliable thrust restraint system. ' '

SET SCREW

0 [0 —“FC MECHANICAL JOINT BELL

—

MECHANICAL JOINT
RETAINER GLAND

Cross-Section View of Mechanical Joint with Retainer Gland

‘Wedge type retainer glands are now exclusively used in the City to install mechanical joint fittings and

appurtenances. Wedge type retainer glands offer significant improvements over retainer glands with set
screws by incorporating a number of individually activated wedges providing a larger contoured contact
area with the pipe, the ball & socket joint located between the wedge and activating screw allows the joint
to deflect while the wedge maintains contact with the pipe, twist-off nuts to insure proper torque is
achieved when activating the wedges and a wedging action that allows the wedge to bite deeper into the
pipe at increased pressures to prevent separation. The wedge type retainer gland’s ability to maintain
restraint through a range of deflections has been successfully proven in earthquake prone areas. Even
with all these improvements, the gland is actually simpler to install than its predecessor.
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WEDEE ACTION RESTRAINER GLAND.

THWST OFF NUT. '—\__‘\
¢

T —-BOLY
R
EAANRMNRNNN N\ %
D. I. PIFE / v
(1 IIIIF—:;{ U7 \MJ.'BELL

Cross-Section View of Mechanical Joint w/ Wedge Type Retainer Gland

Push-on Pipe Restraint Systems: .

Restraint systems for push-on pipe when it was initially introduced were similar to what was provided for
lead joint pipe. Restraint was basically limited to the use of tie rods and thrust blocks. Once ductile iron
had replaced cast iron as the material of choice in making pipe, tie rod systems utilizing retainer glands
with set screws were introduced (only the spigot end of the joint must be ductile iron). Eventually, the set
screw retainer glands were replaced by wedge type retainer glands that provided increased reliability and
more holding power. This system is effective in restraining lead and push-on joints and is still used today
when tying into existing systems.

. "}.
L 1 L ]
A/

W Ty Rckennt Gland

Oomhien ey~

Tie Rods & Bands with Wedge Type Retainer Gland

The next development in the restraint of push-on joint involved the manufacture of pipe with an integral
restraint system of a boltless nature. The restraint system developed involved a retaining bead or
weldment located on the spigot end of the pipe and a shear ring inserted in an oversized bell. The system
was designed for the use of full-length pieces of pipe. The field cutting of a piece of pipe would eliminate
the retaining bead on the spigot end negating the joint’s restraint capabilities. Several of the companies
developed a method to restore a cut off retaining bead to be used in conjunction with their restraint
system. Of the numerous products available, only US Pipe & Foundry Co.’s Gripper Ring used in
conjunction with their TR Flex restraint system has been approved for use. The following push-on pipe
integral restraint systems are approved for use in our system: “Flex Ring” and “Lok-Ring,” as
manufactured by American Cast Iron Pipe Co., Birmingham, Alabama, “Snap-Lok” as manufactured by
Griffin Pipe Products Co., Florence, New Jersey, “TR-Flex” including “Gripper Rings” as manufactured
by US Pipe and Foundry Co., Birmingham, Alabama and “Super-Lok” as manufactured by Clow Water
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Systems Co., Coshocton, Ohio. The three joints shown below are the most commonly found and used in
the City’s distribution system. Catalog cut sheets and installation instructions can be found in the
Reference Material section.

\

i
S A |

Snap-Lok by Griffin Pipe Products Co. TR-Flex by US Pipe and Foundry Co.

A

Super-Lok by Clow Water Systems Co.

In the mid 1980’s, US Pipe & Foundry Co. developed a restraining gasket marketed as the Field Lok 350
Gasket. This restraining gasket utilizes stainless steel locking segments vulcanized into a push-on gasket
that fits into the socket of a Tyton push-on joint bell and grips the inserted spigot end preventing joint
separation. This development eliminated the problem of restraining field cut pipe as this system does not
require a restraining bead. The system is less expensive than the integral push-on restraint systems
previously discussed and allowed municipalities to restrain entire pipelines. Initially approved for use
with pipe of 12-inch diameter and smaller, the product’s continued development would eventually extend
its approval to 24-inch diameter pipe.

Pipe Spiget
Gasket Retairer Sea:
. FIELD LOK 350 Gasket

TYTON JOINT® Pipe Bell
1"/_ P

—

/—-Corrosion Rasistant Sagment
Bell Sccke: Throat

Field Lok 350 Gasket System

Present Specification Restraint Requirements:

Although present specifications require all newly laid ductile-iron pipe up to and including 20-inches in
diameter to have restrained joints, the new main still has to be connected to the existing system. It is at
these locations where an understanding of restraint issues and knowledge of old restraint methods can
prevent accidental joint separation and the water related damage that can occur from such an event,

Presently, all 20-inch diameter push-on joint pipe and smaller is installed with Field Lok 350 Gasket for
restraint. All the mechanical joint bell end fittings are restrained to connecting pipe using a wedge type
retainer gland such as MegaL.ug.
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Referenced AWWA/ANSI Standards

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

C105/A21.5 - Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems
C110/A21.10 - Standard for Ductile-Iron and Gray-Iron Fittings, 3 In. thru 48 In. for Water and Other
Liquids

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

C115/A21.15 - Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges

C116/A21.16 - Protective Fusion Bonded Epoxy Coatings for the interior and Exterior of Ductile-Iron &
. Gray-Iron Fittings for Water Supply Service

C151/A21.51 - Standard for Ductile-Iron Pipe, Centrifugally Cast, for Water or Other Liquids

Valves and Hydrants
C500 - Standard for Metal-Seated Gate Valves for Water Supply Service (Includes addendum

C500a-95.)
C502 - Standard for Dry-Barrel Fire Hydrants
CS509 - Standard for Resilient-Seated Gate Valves for Water Supply
C550 - Standard for Protective Epoxy Interior Coatings for Valves and Hydrants

Pipe Installation
C600 - Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances

C602 - Standard for Cement-Mortar Lining of Water Pipelines-4 In. and Larger In Place

Service Lines
C223 - Fabricated Steel and Stainless Steel Tapping Sleeves
C800 - Standard for Underground Service Line Valves and Fittings

NYC Department of Environmental Protection
Water Main Material Specifications**

Section 2.01 - Specifications for Ductile Iron Pipe & Accessories

Section 2.02 - Specifications for Ductile Iron Fittings & Accessories

Section 2.03 - Standard Specification for Butterfly Valves 24-inch to 72-inch w/ Manual Actuators

Section 2.04 - Standard Specification for Pressure Reducing Valves 8 thru 30-inch Nominal Pipe Size

Section 2.05 - Standard Specification for Resilient-Seated 3 thru 20-inch Gate Valves w/ Various End
Connections & 3 thru 12-inch Tapping Valves

Section 2.06 - Standard Specification for Double Disc 3 thru 20-inch Gate Valves w/ Various End
Connections for Water Supply System

Section 2.07 - Standard Specification for Iron Castings

Section 2.08 - Standard Specification for Dry Barrel Fire Hydrants & Extension Kits

Section 2.09 - Standard Specifications for Stainless Steel Tapping Sleeves w/ Branch Connections for
Flanged Tapping Valve or Mechanical Joint Tapping Valve

Section 2,10 - NYC Specification for Corporation Stops and Quarter Bends

** The listed specifications are maintained by NYC-DEP. The specifications are posted on NYC-DDC
for your use and convenience. Check with DEP-BWSO / Office of the Chief of Water Main Failure
Analysis, at 59-17 Junction Blvd., 3" Floor-Low Rise, Flushing, NY 11373, for the latest revisions.
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Assembly of a US Pipe & Foundry Co. Tyton Joint (page TP-2)

CAUTION: The inside of the socket, the gasker, and the plain end to be inserted must be k?[ clean throug_h-

out the assembly. Joints are only as water-tight as they are clean. If the joinc is somewhat difficult to assemble,

inspec for proper gasker positioning, adequate lubrication, and foreign matter in the joint.

Figure 1. Insertion of Gasket

All foreign matrer in the
socket must be removed,
i, mud, sand, cinders,
gravel, pcbbles, trash,
frozen material, etc. The
gasket scar should be
thosoughly inspected 1o be
certain it is clean. Forcign
matter in the gasket sear
may cause a Jeak. The gas-
ket must be wiped clean e boap t camuf e
with a clean cloth, flexed. S
and then placed into the

socket with the sounded bulb end entering first. Looping
the gasket in the initial insertion will facilitate seating the
gasket heel evenly around the retainer scat. Smaller sizes
require only one loop. For larger sizes, additional loops may
be required: 427 through 547, four to six loops; 60” and
64", six or more- loops, When installing TYTON JOINT
Pipc in sub-ficczing weathier, the gaskets, prior to their use,
must be kepr ac a temperaturc of ar least 40°F by suirable
means, such as storing in a heated arca or keeping them
immersed in a tank of warm water. If the gaskets are kepe in
warm water, they should be dried before placing in the pipe
socket,

Figure 2. Application of Lubricant

A thin film of TYTON JOINT® Lubricant should be
applied to the inside surface of the gasket, which will come
in contace with the plain

end of the pipe. Spray-on
lubricants should not be
used as it may not provide
sulficient lubricity. The
plain cnd of the pipe
must be cleaned of all for-
cign matter on the out-
side from the end to the
stripes. Frozen materials
may cling to the pipe in
cold weather and must be -
removed. A thin film of lubricant is applied to the outside
of the plain end for about 3” back from the end. Do nor
allow the plain end 1o touch the ground or trench side after
lubricating since foreign matter may adhere to the plain end
and cause a leak.

Figure 3. Initial Entry of Plain End in Socket

The plain end of the
pipc should be
aligned and carcfully
entered  inte  the |
socket untl ir just !
makes contact with
the gasker. This is |
the saarting posidon ¢
for the final assembly |
of the joint. Note the !
wwo painted swipes ]
on the phin end.

Figure 4. Completely Assembled Joint

Joint assembly should

be  complered by
forcing the plain end

of the entering pipe
past the pasket
(which is chereby
compressed) until the
plain end makes con-
tace with the bortom
of the socket.® Note
that the first painted
stripe will have disap-
pearad into the socket
and the front edge of
the sccond stripe will be approximately Hush with cthe bell face.
[ asscmbly is notaccomplished with the application of reason-
able force by the methods indicated, the phin end of the pipe
should be removed to check For the proper positioning of the
gsker, adequate lubricadon, and removal of forcign macter in
the joint.

*NOTE: When using FIELD LOK 350% Gaskets or pipe with
special linings. assemble che joint until the inside edge of the first
painted stripe (or the assembly mark) is flush with the bell face.

H
!
i
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Assembly of a US Pipe & Foundry Co. Tyton Joint (page TP-3)

Procedures outlined in figures 1-3 on page TP 2, showing the assembly of TYTON JOINT® Pipe, should be
followed before proceeding with the methods shown below.

Backhoe Method of Assembly

A backhoe may be used to asszemble pipe of intermediate
and larger sizes. The plain end of the pipe should be care-
fully guided by hand into the bell of the previously assem-
bled pipe. The bucker of the backhoe may then be used to
carcfully push the pipe until fully seated. A timber header
should be used benween the pipe and the backhoe bucket to
avoid damage to the pipe. Cantion: Avoid "shimming” the
pipe home to prevent damage to lining material inside the
bell at the back of the socker

Crowbar Method of Assembly

Smaller sizes of pipe may be assembled using a crowbar as a
lever and pushing against the face of the bell.

Come-along Method of Assembly

Installers may prefer to use come-alongs to assemble pipe of
all sizes. Tivo (2) 3/4 ton chain hoists, 24 fect of chain and
vwo (2) bell choker slings for 47-247 sizes or ewo (2) 1 142
ton {(minimum) chain hoists for 30"-64™ sizes,

Alternate Method of Assembly

The most common ficld method of assembling larger diameter
TYTON JOINT Pipe s to usea backhee to push against the
face of the bell end of the pipe to be assembled. Qccasionally,
there arc installations where a backhoe cannoc be lecated in
linc with the pipe and it is, thercfore, difficule to develop
enough axial force to assemble the pipe. In such cases, it may
be possible to use the method described below to assemble
the pipe from the side of the trench.

With this method, the weight of the pipe is used to provide
the axial force required for assembly. In general, a choker
chain or cable is hooked around the bell of the previously
laid pipe. The spigor end of the pipe to be assembled is firse
inserted as far as possible into the bell end of the previousty
laid pipe. The end of the choker is then hooked into the bell
end of the pipe to be laid.

One such rigging is made from a long cable with a choker
on onc end and a chain grab hook on the other end with a
sliding choker hook berween the nwo other hools. A second
section of the rigging is a shorter chain with a wide throat
heisting hook on one cnd. The cable is first "choked around
the bell of the previously laid pipe using the fixed choker
hook. The chain is hooked into the bell end of the pipe o
be faid. The cable is hooked to the chain with the gmb
hook. The connected length of the rigging can thus be
adjusted with the connection berween the aable grab hook
and the chain. The pipc assembly is made by lifing up on
the sliding choker hook.

Note: This method should not be employed when installing
FIELD LOK 350% Gaskers since alignment of the joint
cannot be assured. For the proper installation practice, refer
to U.S. Pipe Brochure (BRO-080). FIELD LOK 3509
Gashker Joint Restraint for 4°-24” Ductile Iron Pipe For Ware,
Wisreusater, Fire Protation and hidustrial Applications

- = Tren

n rsa i= s drpwraiad
g,.“‘i’.. et b s e

A few rufes of chumb:
L. Angle ‘A’ should be no greater chan 15 degrees.
Angle ‘B’ should be from 45 to 60 degrees.

The sliding choker hook should be locited from 2 to 8
feet from the bell of the previously laid pipe.

124

K

PN

. Trial assembly may be made to get a "feel” for the correct
amount of stack to be left in che ripging and the proper
locarion of the sliding choker hook.

A few precautions:

—

. The smaller the angle X, the larger will be the assembly
force and the wension in the rigging. The assembly force
and the tension will generally range from 2 o 10 times
the weight of the pipe being assembled. These Forces are
at a maximum when the assembly is borromed out and
life is still being applied to the rigging. To minimize the
loads on the rigging, it is recommended that the assembly
be made stowly and the assembly stopped as soon as the
joint is bottoned out,

I

. The rigging should be properly designed to accommodate
the diameter, length, and weight of the pipe on the job
and the loads previously described.

P——
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Assembly of a US Pipe & Foundry Co. Tyton Joint (page TP-4)

Field Cut Pipe

Figure 11,

When pipe are cue in the ficld, the cut end may be readily conditioned so
that it can be used to make up the nexe joint. The outside of the cut end
should be beveled with a porable grinder about 1/4 - inch at an angle of
abour 30 degrees (Figure 11). This opcration removes any sharp. rough
edges which otherwise might damage the gasker.

When Ductile Iron pipe 14” and larger is to be cut in the field, the material should be ordered as "GAUGED FULL
ENGTH.” Pipe that is "gauged full lenpgth” is specially nmiarked to avoid confusion. The ANSI/AWWA standard for Ductile
‘ron pipe requires factory gauging of the spigot end. Accordingly, pipe sclected for ficld cutting should also be field gauged in
he location of the cut and ensured to be within the tolerances shown in Table 1. In the ficld a mechanical joint gland can be
1sed as a pauping device, When necessary, pipe may be rounded in accordance with ULS. Pipe's Brochure, Recommended Methods

%or Rounding The Cut Ends Of Out-Qf Rotnd 14-Inch And Larger Diameser Ductile Iron Pipe.

Table 1. Suitable Pipe Diameters for Field Cuts and Restrained Joint Field Fabrication.

Nominal

Pipe Min. Pipe Max. Pipe Min. Pipe Max. Pipe
Sive Diameter Diameter Circumference Circumference
In. In. In. In. In.

4 4,74 4,86 14 P2 15 132
6 6.84 6.96 21 2 s
8 8.99 9.11 28 b4 28 58
10 11.04 11.16 34 Wye 35 e
12 13.14 13.26 41 M2 41 g
14 15.22 15.35 47 Va6 48 "2
16 17.32 17.45 54 p2 54 Pe
18 19.42 19.55 61 61 B
20 21.52 21.65 67 2 68

24 2372 25.85 80 s sl "2
30 31.94 32.08 100 M2 100 2532
36 38.24 38.38 120 l5s ' 120 Y6
42 44.44 44.58 139 33 140 'ne
48 50.74 50.88 159 Bna 159 ¥n2
34 57.46 57,60 180 ¥ a2 180 32
60 61.51 61.65 193 i 193 Mg
64 65.57 65.71 206 206 'ne

Above table hased on ANSHAWNWA C151/A21.51 guidelines for push.on joints
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Bell Dimensions of a US Pipe & Foundry Co. Tyton Joint

NOTE:  Actual bell configuration may vary from

illustracion shown.

A Dimensions of Bells®
Pipe B C
Size Q.D. Bell O.D. Sacket Depth
4 4.80 6.52 3.15
6 6.90 8.66 3.38
8 9.05 10.82 3.69
10 11.10 1291 375
12 13.20 15.05 375
14 15.30 17.62 5.00
16 17.40 19.74 5.00
18 19.50 21.86 5.00
20 21.60 23.98 5.50
24 25.80 28.16 5.95
30 32.00 35.40 6.55
36 38.30 41.84 7.00
42 44.50 49.36 7.90
48 50.80 55.94 8.60
54 57.56 63.38 9.40
60 61.61 67.38 10,10
G4 65.67 71.56 10.65
*Subject to manufacturing tolerances. Dimensions in inches.








































































































































































