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Plastic Pipe Fittings

& Joints 2018

AMT’s international conference on Plastic Pipe Fittings & Joints will take place on 24-25 October 2018 at

the Sofitel in Berlin, Germany.

into the latest developments in fittings and

joints, which play a critical role in the integ-
rity and performance of plastic piping systems. Ex-
pert speakers will discuss trends in materials, pro-
duction technologies, designs and applications, as
well as addressing the latest advances in testing and
certification.In addition to the busy programme of

The conference will provide valuable insights

informative conference sessions, the event will pro-
vide excellent networking opportunities during the
refreshment breaks and evening drinks reception,
which will all take place in a dedicated exhibition
area. Don’t miss this rare opportunity to explore
innovations in fittings and joints for plastic pipes
and make valuable contacts with key players from
throughout the supply chain.

Exploring new developments in plastic pipe fittings and joining technologies

Association of PVC Pipe & Fitting Producers
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Reason for Burst

Water Mains

Fact — Burst water mains cause traffic chaos and waste precious water resources.
Fact — PVC water mains pipes can have a lifespan of up to 150 years, delivering
corrosion free, clean quality water for a century and a half.

PVC pipe is a product of modern technology, offering reliable and durable service to a variety of users
including contractors, engineers, operators, industries, utilities and irrigation districts. A number of
performance advantages means PVC Pipes now replaces many traditional materials

Corrosion, leaks and breaks in old-technology pipe materials are degrading our water delivery and
sewage treatment systems, which are critical to public health and the environment.

B The Solution: PVC Pipe

While certain pipe manufacturers continue to ex-
plore “solutions” to corrosion — because their mate-
rials are affected by it - PVC remains indisputably
resistant to it.

PVC pipe is a proven and extremely durable alterna-
tive to traditional corrosion prone pipe materials.

Recognised by state, national and international agen-
cies and standards organisations, it has been a bench-
mark since it was introduced in the sewer, water and
drainage markets.

"An American Water Works Association Research
Foundation study confirms the life expectancy of PVC
pipe to be in excess of 110 years."

PVC’s cost effectiveness and sustainability are im-
portant qualities that water authorities and local
governments should be considering — and ratepayers
should be demanding.

B So Why Aren’t We Using PVC More Widely?

Since pipe is the largest component of water utility’s
assets, it’s critical that steps be taken to ensure its
long-term sustainability, which will help utilities hold
the line on costs.

PVC is the most cost-effective and durable piping
material available today, and procurement practices
should be reformed to ensure it helps solve the cor-
rosion issue.

"Fifty percent of all operation and maintenance costs

Association of PVC Pipe & Fitting Producers
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.. and ninety percent of lost water costs are corro-
sion-related." Gregory R. Ruschau, Ph.D., Corrosion
Expert/Former Senior Project Manager, CC Technol-
ogies Laboratories, Inc.

The cost of water main break repair is not only cal-
culated in terms of repair costs, but also in terms of
lost water, replacement of corroded pipes and imple-
mentation of corrosion-mitigation measures, which
are ineffective since they only delay an unavoidable
outcome. This should also include the high costs of
emergency equipment, traffic disruptions, and lost
work time.

Today’s corrosion crisis is due to the materials used
in our underground pipe networks over the last 100
years. At first, cast iron was used, with ductile iron
gradually replacing it. Both now suffer from the rav-
ages of corrosion.

"Each $1 billion in PVC pipe purchased translates into
an estimated $500 million in avoided corrosion costs."”
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Materials Used
in Water Supply Pipes

The pipes used to transport drinking water use different materials
than those used to carry wastewater. Your home may have a
plumbing system that uses all one type of material for the water
supply pipes, but don't be surprised to find several—or even all—of
the following types of pipes, especially in older homes that have seen
many repairs or updates.

Association of PVC Pipe & Fitting Producers 04
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PVC

CPVC

PVC stands for polyvinyl chloride. Of the different
types of plastic pipe used for water supply, PVC has a
wide variety of plumbing uses, from drainage pipe to
water mains. It is most commonly used for irrigation
piping, home, and building supply piping. PVC is also
very common in pool and spa systems. PVC is often
white but it can also come in other colors. You can
often tell what it is used for by the colors and mark on
the pipe. For example, purple pipe with black letter-
ing is used for reclaimed water. PVC also comes in a
variety of thicknesses called schedules. Schedules 40
being the most common for water distribution.

PVC is normally used for cold water pipes only. Many
municipalities outlaw the use of PVC for hot water
pipes, as the heat can eventually break down the
plastic. Always check with local code restrictions be-
fore using PVC pipes for hot water delivery lines.

PVC pipe should always be clearly labeled if it is used
for both potable (drinkable) and non-potable water
in the same building.

PVC connections are made by using a primer that
softens the PVC and then applying PVC glue that melts
the joints and pipe together.

Association of PVC Pipe & Fitting Producers
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CPVC stands for chlorinated polyvinyl chloride. It
is often (but not always) a cream-colored or off-white
plastic. This type of pipe can stand temperatures up
to about 180 F or so (this depends on the schedule),
so it and can be used for hot and cold water inside
of a house or mobile home. CPVC is the same outside
diameter as copper and PEX, so the same push-fit fit-
tings that are used for PEX and copper, such as Shark-
Bite, will fit the CPVC piping.

As with PVC, you should use primer and a glue when
making a CPVC joint. Also, make sure the glue you are
using says that is can be used on CPVC. This glue is
usually a different color, such as orange, so you know
that it is used for CPVC. There are also "universal"
pipe glues that are designed to work with many dif-
ferent types of plastic pipe.



SOLVENT CEMENT WELDING of PVC PIPE

SOLVENT CEMENT WELDING

of PVC PIPE

BASIC PRINCIPLES OF SOLVENT CEMENTING

To make consistently good joints, the following points
should be clearly understood.

1. The joining surfaces must be softened and made
semifluid.

2. Sufficient cement must be applied to fill gap
between pipe and fitting.

3. Assembly of pipe and fittings must be made
while the surfaces are still wet and cement is still
fluid.

4. Joint strength develops as the cement dries. In
the tight part of the joint the surfaces will tend to
fuse together; in the loose part, the cement will
bond to both surfaces.

These areas must be softened and penetrated.

Penetration and softening can be achieved by the ce-
ment itself, by using a suitable primer or by the use
of both primer and cement. For certain materials and
in certain situations, it is necessary to use a primer. A
suitable primer will usually penetrate and soften the
surfaces more quickly than cement alone. Additional-
ly, the use of a primer can provide a safety factor for
the installer, for he can know under various tempera-
ture conditions when sufficient softening has been
achieved. For example, in cold weather more time and
additional applications may be required.

More than sufficient cement to fill the loose part of the
joint must be applied. Besides filling the gap, adequate
cement layers will penetrate the surfaces and also re-
main wet until the joint is assembled. Prove this for
yourself. Apply on the top surface of a piece of pipe

Association of PVC Pipe & Fitting Producers
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THESE AREAS MUST BE
SOFTENED AND PENETRATED
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SOLVENT CEMENT WELDING of PVC PIPE

two separate layers of cement. First apply a heavy lay-
er of cement; then alongside it, apply a thin brushed
out layer. Test the layers every 15 seconds or so by a
gentle tap with your finger. You will note that the thin
layer becomes tacky and then dries quickly (probably
within 15 seconds); the heavy layer will remain wet
much longer. A few minutes after applying these lay-
ers check for penetration. Scrape the surface of both
with a knife. The thin layer will have achieved little
or no penetration; the heavy one will have achieved
much more penetration.

SURFACES MUST BE ASSEMDLLD
WHILE THEY ARE WET AND SOFT

J R

If the cement coatings on the pipe and fittings are wet ]
and fluid when assembly takes place, they will tend
to flow together and become one cement layer. Also,
if the cement is wet, the surfaces beneath them will
still be soft and these softened surfaces in the tight

part of the joint will tend to fuse together. As the sol- 2
vent dissipates, the cement layer and the softened
surfaces will harden with a corresponding increase BOMDED SURTACES

in joint strength. A good joint will take the required
working pressure long before the joint is fully dry and
final joint strength is obtained. In the tight (fused) part i
of the joint, strength will develop more quickly than I
in the looser (bonded) part of the joint. Information e i
about the development of bond strength of solvent ce- o

mented joints is available in this manual.

SOLVENT CEMENTING WITH PRIMER

O Assemble proper materials for the job (prop-
eer cement, primer and applicator for the size
of piping system to be assembled).

Association of PVC Pipe & Fitting Producers 07
2018/No106
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O 2 Pipe must be cut as square as possible.

¢ Use a hand saw and miter box or mechanical
saw.
A diagonal cut reduces bonding area in the most
effective part of the joint

O Plastic tubing cutters may also be used for

e cutting plastic pipe; however, some produce
araised bead at the end of the pipe.
This bead must be removed with a file or reamer, as
it will wipe the cement away when pipe is inserted
into the fitting.

0 Remove all burrs from both the inside

eand outside of the pipe with a knife, file or
reamer. Burrs can scrape channels into pre-softened
surfaces or create hang-ups inside surface walls.

O Remove dirt, grease and moisture. A thor-

eough wipe with a clean dry rag is usually suf-
ficient.(Moisture will retard cure and dirt or grease
can prevent adhesion).

O Check pipe and fittings for dry fit before

e cementing. For proper interference fit, fitting
should go over end of pipe easily but become tight
about 1/3 to 2/3 of the way on. Too tight a fit is not
desirable; you must be able to fully bottom the pipe
in the socket during assembly. If the pipe and fittings
are not out of round, a satisfactory joint can be made
if there is a “net” fit, that is, the pipe bottoms in the
fitting socket with no interference, but without slop.
All pipe and fittings must conform to ASTM or other
recognized standards
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O Use the right applicator for the size of pipe

e or fittings being joined. The applicator size
should be equal to 1/2 the pipe diameter. It is import-
ant that a satisfactory size applicator be used to help
ensure that sufficient layers of cement are applied.

O Priming; the purpose of a primer is to pene-
etrate and soften the surfaces so they can fuse
together. The proper use of a primer and checking its
softening effect provides assurance that the surfaces
are prepared for fusion in a wide variety of condi-
tions. Check the penetration or softening on a piece of
scrap before you start the installation or if the weath-
er changes during the day.
Using a knife or other sharp object, drag the edge
over the coated surface. Proper penetration has been
made if you can scratch or scrape a few thousandths
of the primed surfaces away. Because weather
conditions do affect priming and cementing action,
repeated applications to either or both surfaces may
be necessary. In cold weather more time is required
for proper penetration.

0 Using the correct applicator (as outlined in

e step #7), aggressively work the primer into
fitting socket, keeping the surface and applicator wet
until the surface has been softened. More appli-
cations may be needed for hard surfaces and cold
weather conditions. Re-dip the applicator in primer
as required. When the surface is primed, remove any
puddles of primer from socket.

1 Next, aggressively work the primer on to the
eend of the pipe to a point 1/2” beyond the
depth of the fitting socket.

1 A second application of the primer in the
esocket is recommended.



SOLVENT CEMENTING WITH PRIMER
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1 Immediately, and while the surfaces are still
ewet, apply the appropriate Weld-On cement

1 3 Cementing; (Stir the cement or shake can be-

e fore using). Using the proper size applicator
for the pipe size, aggressively work a full even layer
of cement on to the pipe end equal to the depth of the
fitting socket -do not brush it out to a thin paint type
layer, as this will dry within a few seconds.

1 4 Aggressively work a medium layer of cement

einto the fitting socket; avoid puddling cement
in the socket. On bell-end pipe do not coat beyond the
socket depth or allow cement to run down into the
pipe beyond the bell

1 Apply a second full, even layer of cement on
o the pipe.

1 Without delay, while cement is still wet,

eassemble the pipe and fittings. Use sufficient
force to ensure that the pipe bottoms in the fitting
socket. If possible, twist the pipe a 1/4 turn as you
insert it. Stop turning when pipe hits bottom.

1 Hold the pipe and fitting together for approx-
eimately 30 seconds to avoid push out.



SOLVENT CEMENTING WITH PRIMER
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1 After assembly, a joint should have a ring or

ebead of cement completely around the junc-
ture of the pipe and fitting. If voids in this ring are
present, sufficient cement was not applied and the
joint may be defective

1 Using a rag, remove the excess cement from

o the pipe and fitting, including the ring or
bead, as it will needlessly soften the pipe and fitting
and does not add to joint strength. Avoid disturbing
or moving the joint.

2 Handle newly assembled joints carefully
e until initial set has taken place.

Follow IPS Weld-On set and cure times before han-

dling or testing piping system
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Study: Water main breaks up,
but PVC best performer

study of water mains in the U.S. and Cana-
da shows a 27 percent increase in breaks and
ailures during the last six years.

That's 14 breaks a year for every 100 miles of pipe — up
from 11 breaks in 2012, which is the last time the study
was done by the Buried Structure Laboratory at Utah
State University.

The findings are another reminder that North Ameri-
ca's water infrastructure is deteriorating, according to
the lead researcher, Steven Folkman, who oversees the
lab and wrote "Water Main Break Rates in the USA and
Canada: A Comprehensive Study."

Water mains carry treated drinking water to the
service lines of customers’ houses and businesses.
About 91 percent are made of asbestos cement, cast
iron, ductile iron and PVC.

While the American Society of Civil Engineers raised
the grade for drinking water and waste water infra-
structure from a D-in 2009 to a D in 2017, Folkman said
his assessment of data from 308 utilities with 197,866
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miles of pipe indicates otherwise.

"There's a notion that we're getting better in terms of wa-
ter infrastructure, and this study says things aren't im-
proving. This study shows we're heading more toward an
Fand it's a cause for concern”, Folkman said in a phone
interview. "Break rates are increasing, not decreasing.
That's my foremost important conclusion.”

Of the survey participants, 281 utilities provided data
about 23,803 water main breaks involving 170,569
miles of pipe, which represents 12.9 percent of the
total length of water mains in the U.S. and Canada and
is "statistically significant,” according to the study.

The causes of the pipe failures were cited as circular
cracks (56 percent), corrosion (28 percent), longitudi-
nal cracks (8 percent), leak at joints (2 percent), fatigue
(1 percent) and other reasons (4 percent).

The survey responses also put the national rate of
water main replacement at 125 years while the study
says the replacement schedule should be more like
60-100 years.
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"That's inadequate, and that's why things are getting
worse,” Folkman said.

It's time to pay the piper, so to speak. But the project-
ed cost is at least $1 trillion to upgrade U.S. water in-
frastructure to meet the needs of a growing popula-
tion over the next 25 years, according to a March 2016
report by the American Water Works Association.

"It all comes back to money," said Folkman, a profession-
al registered engineer and member of the AWWA.

As utilities and cities look for the most prudent ways
to update drinking water systems, Folkman points to
another major finding that was reconfirmed from 2012:
PVC pipe has the lowest overall break rate.

The study defined a water main break as an incident
where a leak was detected and a repair was made.
The need to repair leaking cast iron and asbestos con-
crete pipes, which comprise about 41 percent of the

Association of PVC Pipe & Fitting Producers
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installed water mains in North America, was up about
45 percent in the last six years as those pipes come to
the end of their useful lives, the study says.

Potable water pipes aren't made of cast iron and asbes-
tos concrete anymore. Ductile iron pipes started to re-
place cast iron after World War II, and installations in-
creased in the late 1950s and early 1960s while the use
of PVC pipes picked up in the early 1970s, Folkman said.

The data from study participants puts the failure rate
of ductile iron water mains at 5.5 breaks per 100 miles,
which is up 13 percent from 2012, and 2.3 breaks
per 100 miles for PVC water mains, which is down
10 percent.

"PVC has a good track record right now," Folkman said.

He also acknowledged, "There is more ductile iron out
there. Could that be influencing the rate? Absolutely. We
tried to look at that. It's a complicated issue for sure.”
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NEW STUDY MEASURES THE
CRADLE-TO-GRAVE LIFE OF
COMMONLY USED DRINKING
WATER AND SEWER PIPE
MATERIALS OVER A CENTURY OLD
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tal and performance review of water and sewer

pipes in North America has been released by the
Uni-Bell PVC Pipe Association (PVCPA), which covers
U.S. and Canadian manufacturers of PVC pipe.

The first of its kind comprehensive environmen-

The study uses life cycle assessment methodology to
evaluate the cradle-to-grave sustainability of com-
monly used drinking water and sewer pipe materials,
which includes polyvinylchloride (PVC), concrete, duc-
tile iron, and high density polyethylene pipes—over a
100-year service period.

Key findings from the study include:

¢ When evaluating the sustainability of piping
products for life cycle design, it is important to
understand and review the life cycle impacts of
all materials used in the piping system, includ-
ing replacements, support materials, corrosion
mitigation, maintenance efforts and water qual-
ity treatments required during the service life of

pipes.
e PVC does not serve as nutrient for bacterial
growth and pathogens.

* Keeping pipes in use past their useful service
lives results in higher operating and mainte-
nance costs. Internal pipe wall degradation may
begin almost immediately after ductile iron and
concrete pipes are installed.

» Traditional definitions of pipe service life should
be re-evaluated. For much of the time that iron
and concrete pipes are considered “in service,”
they in fact are not, since they often do not
perform as designed. For a good portion of the
time they are in use, iron and concrete pipes are
prone to breaks, water loss and water quality
issues, as well as higher maintenance and oper-
ating costs due to corrosion, which significantly
affects pumping efficiency.

¢ Metallic and concrete pipes require chemical
additives (phosphates) in the drinking water to
help reduce pipe wall corrosion. Phosphates
increase the chances of bio-growth (such as
algae blooms) in drinking water sources, lakes
and rivers.

* Ductile iron pipe produces up to nine times
more carbon emissions during raw materials
processing, manufacturing, transportation and
installation than equivalent PVC pipe.
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* The energy required to pump water through
PVC pipe over a 100-year design life remains
constant because its smooth walls do not rough-
en over time. This generates overall life cycle
cost savings compared to ductile iron and con-
crete pipes that require more pumping energy
over time due to corrosion, leaks and internal
degradation.

» Corrosive soils affect 75% of water utilities. The
durability and corrosion resistance of a pipe
greatly affects life cycle impacts. Ductile iron
pipe may last as little as 11-14 years in mod-
erately corrosive soils, requiring numerous
replacements over 100 years.

“The PVC pipe industry is the only pipe material that
has transparently reported their sustainability and
environmental impacts,” says SSC President Tad Radz-
inski. “This is welcome information for both policy
makers and utility professionals to make fully informed
decisions in their efforts to improve underground infra-
structure with sustainable products.”

The report consists of data points and analysis that
facility managers and utility professionals can use to
develop asset management plans and life cycle cost
assessments for water and sewer piping. It can also
help to minimize water quality risks and reduce oper-
ations, maintenance and repair costs.

More than 200 sources and studies were examined to
provide the most up-to-date and thorough industry
review of the health, safety, performance characteris-
tics, and sustainability attributes of the different pipe
materials available.

The peer-reviewed report also examines other pipe
products based on durability, performance and
environmental data and statistics when available

“This study provides critical information for federal,
state and local policy makers as they look to modern
piping materials to help rebuild the nation’s crumbling
underground infrastructure. Clean water was identified
as a high priority by President Trump and this report
confirms that safer, more cost-effective and more du-
rable PVC pipe is key to upgrading America’s drinking
water and wastewater systems,” says PVCPA Executive
Director Bruce Hollands.
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ut of all plastics, PVC is the most widely used in

buildings, such as drinking water and waste wa-

ter pipes, window frames, flooring and roofing
foils, wall coverings, cables etc. Like all other organ-
ic materials used in buildings (other plastics, wood,
clothing etc.), PVC products will burn when exposed
to enough heat. However, unlike these other materials
PVC products are naturally self-extinguishing, i.e. if the
ignition source is withdrawn they will stop burning.
Because of its high chlorine content PVC products have
burning characteristics, which are quite favourable, i.e.
they are difficult to ignite, the heat production is com-
paratively low and they tend to char rather than gener-
ate flaming droplets.

Butifthere is a large enough fire in a building PVC prod-
ucts will start to burn and will emit toxic substances like
any other organic material.

The most dangerous toxicant emitted during fires is
carbon monoxide (CO), which is responsible for 90 to
95% of deaths from fires. CO is a subtle killer, since it
has no odour. Most people die in fires while sleeping.
And of course CO is emitted by all organic materials, be
it wood, textile or plastics.
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PVC, as well as some other materials, also emits acids,
organic or inorganic ones. These emissions can be
smelled and are irritating, rapidly alerting people to the
presence of fire. A specific acid, hydrogen chloride, is
connected with burning PVC and few other products.
To the best of our knowledge, no fire victim has ever
scientifically been related to HCl poisoning.

Some years ago no big fire was discussed without di-
oxins playing a major role both in communication and
measuring programmes. Today we know that dioxins
emitted in fires do not impact people, since people ex-
posed to fire have been examined in several studies.
The dioxin levels measured in these studies were never
elevated against background levels. This very import-
ant fact has been recognised by official reports. And
we know that many other carcinogens are emitted in
fires, such as polycyclic aromatic hydrocarbons (PAH)
and fine particles, which present a much higher hazard
than dioxins.

So there are very good reasons to go on using PVC prod-
ucts in buildings, since they perform well technically,
have good environmental and very good economic
properties, and do not make any greater contribution
than other materials to the toxicological impact of fires.









