Module 02106-05
Plastic Pipe and Fittings

Lesson 2 of 2: Measuring, Cutting, and Joining, and Pipe Supports and Pressure Testing 

This lesson is a combined classroom and lab session in which the students will learn how to measure, cut, and join plastic pipe as well as how to support plastic pipe and pressure-test the pipe.  Students must select appropriate personal protective equipment and then cut and join plastic pipe.  Additionally, they will select the correct hanger or support for the pipe for the application.  These tasks will fulfill Performance Task requirements.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Describe the personal protective equipment required when cutting and joining plastic pipe.

2. Properly measure, cut, and join plastic piping.

3. Identify and determine the kinds of hangers and supports needed for plastic piping.

4. Identify the various techniques used in hanging and supporting plastic piping.

Performance Requirements

· Select appropriate personal protective equipment for cutting and joining plastic piping.  This corresponds to Performance Task 3.

· Cut and join plastic pipes. This corresponds to Performance Task 4.

· Select the correct hanger or support for the application.  This corresponds to Performance Task 5.

Reading Assignment

· Module 02106, Sections 4 thru 6

Slide Presentation

· Module 02106, Part 2 (Slides 17 thru 32)

Suggested Equipment/Materials 

· Samples of various types of plastic pipe and pipe fittings, cutting, joining, and reaming tools, solvent cement, personal protective equipment, and pipe support devices.

Suggested Student Activity

· Under your supervision, students will practice cutting and joining plastic piping.

Testing

· Module Review Test Questions 8 thru 18 for Sections 3.0.0. – 4.0.0, and Questions 1 thru 5 for Sections 5.0.0 – 6.0.0.

· Module Trade Terms Quiz

· Module Examination  

Suggested Lab Activity

· Students must select appropriate personal protective equipment and cut and join plastic piping.  Students must also select the correct hanger or support for plastic pipes.

Additional Resources

· www.ppfahome.org (Plastic Pipe and Fitting Association) Information about thermoplastic piping systems.
· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 17

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Describe and demonstrate how to cut plastic pipe. 

· Demonstrate how to ream a freshly cut plastic pipe.

· Have a reamer available to pass around the class
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SLIDE 18

· Describe and demonstrate how to cut PVC and ABS pipe with cutting tools designed specifically to cut plastic pipe. 

· Allow students to practice cutting pipe using specialized cutting tools.
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SLIDE 19

· Describe and demonstrate how to cut PVC and ABS pipe using a handsaw and miter box.  

· Allow the students to practice cutting PVC and ABS pipe using a handsaw and miter box.  
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SLIDE 20

· Describe how water supply and DWV fittings are joined using fittings that have gaskets or O-rings to provide a seal.

· Describe the use of transition fittings when joining dissimilar pipes.
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· Describe how fusion fittings are used to fusion-weld plastic pipes.
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· Describe the solvent welding process used to join ABS, PVC, and CPVC plastic pipe and fittings.
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SLIDE 23

· Describe and demonstrate in detail, the steps required to join CPVC or PVC pipe using the solvent welding process.

· Allow students to practice the joining procedure.  Ensure that appropriate personal protective equipment is worn by all participants.
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SLIDE 24

· Describe and demonstrate in detail, the steps required to join PVC bell-and-spigot pipe.

· Allow students to practice the joining procedure.  Ensure that appropriate personal protective equipment is worn by all participants.


[image: image8]
SLIDES 25 & 26

· Describe and demonstrate in detail, the steps required to join PEX tubing using a crimp-ring system.

· Slide 25 (Figure 18) shows the various tools needed, while slide 26 (Figure 19) shows the joining technique.

· Allow students to practice the joining procedure.  Ensure that appropriate personal protective equipment is worn by all participants.
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SLIDE 27

· Describe and demonstrate in detail, the steps required to join PE tubing.

· Allow students to practice the joining procedure.  Ensure that appropriate personal protective equipment is worn by all participants.

Have students answer Review Questions 8 thru 18 for Section 3.0.0 - 4.0.0.  Provide correct answers and remediation at the end of the quiz.  


[image: image11]
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· Explain the reasons why plastic piping must be properly supported.

· Describe the various methods of supporting plastic pipes with hangers.

· Have samples of pipe hangers available to pass around the class.
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SLIDE 29

· Explain that a variety of supports are also available to attach and support plastic pipes.

· Discuss the types of supports used to attach pipe to metal structures.

· Have samples of these supports available to pass around the class.
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SLIDE 30

· Discuss the types of supports used to provide support for horizontal pipe runs.

· Have samples of these supports available to pass around the class.
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SLIDE 31

· Discuss the types of supports used to provide support for vertical pipe runs.

· Have samples of these supports available to pass around the class.
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SLIDE 32

· Describe the reasons for pressure testing pipes and explain how it is done.

· Explain that in some cases testing is done by simply sealing the system and applying municipal water pressure. In other cases, specs will require higher pressure, which is obtained by using a hydrostatic pump. 

Have students answer Review Questions for Section 5.0.0 - 6.0.0 and the module Trade Terms Quiz.  Provide correct answers and remediation at the end of the quiz.  

Students must select appropriate personal protective equipment and cut and join plastic piping.  Students must also select the correct hanger or support for plastic pipes.  These tasks correspond to Performance Tasks 3, 4, and 5 respectively.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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SLIDE 32

6.0.0 PRESSURE TESTING 

•

Always hydrostatically pressure

-

test the piping system with water to check for 

leaks when the installation is complete. Leaks that are found mu

st be repaired.

•

During subfreezing temperatures, blow water out of the lines aft

er testing to avoid 

freeze damage.
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SLIDE 31

5.0.0 PIPE SUPPORTS

•

Vertical hangers, also called pipe riser clamps, provide 

vertical support for pipes and tubing.

•

Use supports for vertical piping at each floor level or 

as required by the installation.

Figure 24

Vertical hangers.
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SLIDE 30

5.0.0 PIPE SUPPORTS

·

The figure below shows other examples of horizontal support clam

ps and brackets

Figure 23

Horizontal support clamps and brackets.
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SLIDE 29

5.0.0 PIPE SUPPORTS

·

C

-

clamps, suspension clamps, and other devices are often used to f

asten pipes to 

beams and metal structures.

Figure 22

Clamps
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SLIDE 28

5.0.0 PIPE SUPPORTS 

•

Plastic pipe can be supported using several different methods, d

epending on the pipe material, its size, its use, 

and whether it is installed horizontally or vertically.

•

Hangers are used for horizontal pipes and piping. Their main pur

pose is to keep the pipes in alignment and to 

prevent them from bending, distorting, and vibrating.

•

Hangers should be strong enough to support the weight of the pip

es and prevent them from sagging. In general, 

pipes should be supported at 4

-

foot intervals, at changes in direction, and where large fitting

s are used.

Figure 21

Pipe hangers.
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SLIDE 27

4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

PE tubing is resistant to chemicals, so it must be joined 

by mechanical methods or by a heat fusion method that 

requires special training.

•

New techniques that involve compression collars are 

gaining popularity because they require less training.

•

Specialized tools are needed for heat fusion including 

temperature indicator sticks that tell the plumber when the 

right temperature for fusion has been reached.

Figure 20

PE fusion tools.
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

The figure below shows the steps needed to join PEX tubing.

Figure 19

Joining PEX tubing.
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SLIDE 25

4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

Because PEX tubing resists high temperature and 

chemicals, it cannot be joined with solvent cement or 

heat fusion. Instead, a mechanical joint is made using 

specialized tools and fittings 

Figure 18

Tools for joining PEX tubing.
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

PVC bell

-

and

-

spigot pipe is generally used outdoors for gravity sewers 

connected to municipal sewer systems.

•

The figure below shows the steps needed to install PVC bell

-

and

-

spigot pipe.

Figure 17

Installing PVC gravity sewer pipe.
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SLIDE 23

4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

·

The figure below shows the steps needed to join PVC and CPVC pip

es and 

fittings using solvent cement.

Figure 16

Joining CPVC or PVC pipe and fittings with solvent cement.
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

ABS, PVC and CPVC pipes and fittings can be joined with solvent 

cement to 

form a solvent weld. Solvent weld fittings have sockets that the

pipe fits into.

•

Solvent cement is applied to the pipe end and inside the fitting

end where it 

temporarily softens the surfaces to be joined. The softening per

iod allows the 

pipe to be seated into the socket's interference fit.

•

As the solvent evaporates, the softened surfaces fuse together, 

forming a joint 

that is stronger than the pipe itself. Because the joint fuses v

ery fast, you must 

move quickly when joining the pipe.

•

When joining CPVC and PVC pipe and fittings, avoid temperatures 

below 40

°

F 

or above 100

°

F, as these extremes will affect the joining process.

Figure 15

Solvent

-

welded fitting.
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

·

There are many different types of fusion fittings that 

can be used to join plastic pipes with a fusion weld.

Figure 14

Fusion fittings.
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

Installation methods for joining plastic pipe include ring

-

tight gaskets, bell

-

and

-

spigot, threaded joints, heat fusion, and solvent weld.

•

Ring

-

tight gaskets have a rubber O

-

ring or gasket in the socket. The pipe entering 

the socket must be beveled to pass the gasket, which forms the s

eal.

•

The bell

-

and

-

spigot pipe has a bell on one end with an internal 

elastomeric

seal. 

The straight end or spigot of the next pipe is fitted into the b

ell end to form a fluid

-

tight joint.

•

Plumbers can also connect some plastic pipe to dissimilar 

pipe using a transition fitting.

Figure 13

Ring

-

tight gasket fitting.
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

A miter box is helpful in making square cuts on smaller diameter

pipes. Ensure that 

the saw blade is designed for cutting plastic pipe.

•

After cutting the pipe, ream it inside and out and chamfer the e

dge to remove burrs, 

shoulders, and ragged spots.

Figure 12

Using a miter box on small jobs. 
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

PVC and ABS pipe can be cut with a variety of tools, including a

handsaw or a 

power saw equipped with a carbide or abrasive blade.

•

Special ratchet shears and quick

-

adjusting cutters are available to cut plastic pipe.

Figure 11

Cutting tools used for plastic pipe.
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4.0.0 MEASURING, 

CUTTING, AND JOINING PLASTIC PIPE AND 

FITTINGS

•

Techniques for measuring, cutting, and joining plastic 

pipes vary, depending on the materials being used 

and the function of the pipe.

•

When measuring any pipe prior to cutting, always 

allow for penetration of the pipe into the fitting or joint.

•

Plastic pipe must be cut squarely to make a good joint. 

If any damage or cracking is evident on the end of the 

tubing, make the cut at least 2 inches beyond the 

crack.

•

After cutting the pipe, ream the inside to remove any 

burrs that might impede flow. De

-

burr the outside of 

the pipe to create a slight bevel to aid insertion.

Figure 10

Deburring

tools. 

