Module 02108-05
Cast-Iron Pipe and Fittings

Lesson 1 of 3: Types of Cast-Iron Pipe, and Fittings 

This lesson is a classroom session in which the students will learn about cast-iron pipe and fittings used in modern plumbing systems.  Students will select correct types of materials for cast-iron piping systems and identify various types of fittings and their uses to fulfill Performance Task requirements.

Objectives

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

1. Identify types of materials and schedules used with cast-iron pipe.

2. Recognize proper and improper applications of cast-iron pipe.

3. Describe the advantages and disadvantages of cast-iron pipes used in plumbing systems.

4. Identify the material properties, storage, and handling requirements of cast-iron piping.

5. Identify types of fittings used with cast-iron piping.

Performance Requirements

· Select correct types of materials for cast-iron piping systems.  This corresponds to Performance Task 1.

· Identify types of fittings and their uses. This corresponds to Performance Task 2.

Reading Assignment

· Module 02108, Sections 1 thru 3

Slide Presentation

· Module 02108, Part 1 (Slides 1 thru 16)

Suggested Equipment/Materials 

· Samples of various types of cast-iron pipe and cast-iron pipe fittings.

Suggested Student Activity

· Have students visit a construction site where cast-iron piping is being used to install a DWV system.  Have students write a brief report on what they observed.

Testing

· Module Review Test Questions 1 thru 18 for Sections 2.0.0 - 3.0.0.

· CONTREN( Connect, Active Figures 5 & 11  

Suggested Lab Activity

· Students must select correct types of materials for cast-iron piping systems and identify types of fittings and their usage.

Additional Resources

· Basic Plumbing with Illustrations, Carlsbad, CA, Craftsman Book Company

· www.abifoundry.com/iron_v_plastic.htm (AB&I Foundry) A paper outlining the advantages of cast-iron pipe.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
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· Review the objectives for the module.

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.
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· Introduce cast-iron pipe and its use in DWV systems.

· Explain what ductile iron is and why it is used for pipe.
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· Explain that there are two types of cast-iron pipe: hub-and-spigot, and no-hub.

· Describe the characteristics of hub-and-spigot pipe.

· Have a sample of hub-and-spigot pipe available to pass around the class.
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· Describe the characteristics of no-hub pipe.

· Have a sample of no-hub pipe available to pass around the class.
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· Discuss the size availability (diameters and lengths) of hub-and-spigot, and no-hub pipes.

· Describe wall thickness classifications and state where each type of wall thickness is typically used.
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SLIDE 6
· Discuss the labeling of cast-iron pipe that conforms to Cast Iron Soil Pipe Institute (CISPI) standards.  Point out the CISPI trademark and pipe diameter markings (Slides 5 & 6, Figures 3 & 4).

· Have samples of CISPI-labeled pipe available to pass around the class.

· Discuss the storage and handling requirements for cast-iron pipe.
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· Explain that fittings change the direction of flow in DWV systems.

· Have samples of sweeps and bends available to pass around the class.
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· Describe the characteristics of standard bends and long bends and explain how sweeps are similar to ¼ bends.
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· Describe the characteristics and purpose of bends with heel inlets.

· Have a sample of a bend with a heel inlet available to pass around the class.
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· Describe the characteristics and purpose of a closet bend.

· Have a sample of a closet bend available to pass around the class.
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· Describe the characteristics and purpose of a closet flange.

· Have a sample of a closet flange available to pass around the class.
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· Discuss the benefits of installing branches in piping systems.

· Describe the characteristics and purpose of wyes.

· Have a sample of a wye (single or double) available to pass around the class.
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· Discuss uses of the various DWV fittings.
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· Describe the characteristics and purpose of sanitary tees and sanitary crosses.

· Have a sample of a sanitary tee and/or sanitary cross available to pass around the class.
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· Describe the characteristics and purpose of increasers.

· Have a sample of an increaser available to pass around the class.


[image: image15]
SLIDE 16

· Describe the characteristics and purpose of traps.

· Have a sample of a trap available to pass around the class.

Have students answer Review Questions for Sections 2.0.0 - 3.0.0. Provide correct answers and remediation at the end of the quiz.  

Have students complete Active Figures 5 & 11.

Students must select correct types of materials for cast-iron piping systems, and identify types of fittings and their uses.  These tasks correspond to Performance Tasks 1 and 2 respectively.
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3.0.0 FITTINGS 

·

The closet flange is floor

-

mounted and connects the water closet to the closet 

bend.

Figure 9

Closet flange.
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3.0.0 FITTINGS 

•

Long bends are similar to standard bends, except that one leg of

the bend is 

longer than the other.

•

Sweeps are similar to 1/4 bends, but have a greater radius to th

e curve that 

allows a smoother flow of wastes.

Figure 6

Long bend.
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3.0.0 FITTINGS 

•

Traps provide a liquid seal in a drain line to prevent 

sewer gas from escaping into a building.

•

P

-

traps, commonly installed on sinks and lavatories, 

often contain a cleanout plug that allows the trap to be 

cleaned.

Figure 13

Traps.
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3.0.0 FITTINGS 

·

An increaser is a fitting that connects two pipes of different 

diameters.

Figure 12

Increasers.
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3.0.0 FITTINGS 

•

The sanitary tee, used to connect pipe at 

right

-

angle intersections, is restricted to use in 

sanitary drainage systems where the flow of 

materials is from the horizontal to the vertical.

•

The double sanitary tee, sometimes called a 

sanitary cross, allows the connection of two 

branches entering from opposite directions.

•

When reading size labels on sanitary tees, the 

first number is the diameter of the opening on 

the straight

-

through run. The second number 

is the diameter of the branch opening.

Figure 11

Tees.
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3.0.0 FITTINGS 

·

Wyes connect branches at a 45

-

degree angle to the main stack, which is the vertical main pipe 

that runs 

between the building drain and the system's highest horizontal d

rain. Refer to local codes for the correct 

branch connections.

Table 1

DWV Fittings and Their Uses

c. For a limitation on double sanitary tees, see Section 706.3.

b. Three inches or larger.

a. The fittings shall only be permitted for a 2

-

inch or smaller fixture drain.

For SI: 1 inch = 25.4 mm

X

X

X

Combination 

wye

and eighth bend

X

X

X

Wye

X

c

Sanitary tee

X

X

X

Long sweep

X

a

X

a

, b

X

Short sweep

X

a

X

a

X

Quarter bend

X

X

X

Sixth bend

X

X

X

Eighth bend

X

X

X

Sixteenth bend

Horizontal to Horizontal

Vertical to Horizontal

Horizontal to Vertical

Type of Fitting Pattern

Change in Direction

2003 International Plumbing Code

®

Table 706.3, Fittings for Change in Direction
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3.0.0 FITTINGS 

·

Wyes and double wyes are fittings used to join two or three drai

ns into one pipe.

Figure 10

Wye

.

[image: image24.wmf]MODULE 02108, Part 1

SLIDE 10

3.0.0 FITTINGS 

·

Closet bends connect the toilet or water closet to the main drai

nage piping.

Figure 8

Closet bend.
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3.0.0 FITTINGS 

·

Some bends have side or heel inlets to provide a place where sma

ller diameter 

vents or drains can be connected.

Figure 7

Bend with heel inlet.
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3.0.0 FITTINGS 

•

Fittings are used to change the direction of flow in cast

-

iron DWV systems.

?

•

Bends are used to change the direction of piping and are express

ed as fractions 

of a complete circle. For example, a 1/8 bend turns the pipe 1/8

of a 360

-

degree 

circle (1/8 

×

360) or 45 degrees.

Figure 5

Common bends.
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2.0.0 TYPES OF 

CAST

-

IRON PIPE 

•

All cast iron pipe manufactured according to the standards set b

y the Cast Iron 

Soil Pipe Institute (CISPI) is eligible to carry that organizati

on's trademark.

•

Store cast

-

iron pipe in groups organized by pipe size and type. Handle pipe

s 

carefully to avoid damage.

Figure 4

Fitting label.
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2.0.0 TYPES OF 

CAST

-

IRON PIPE 

•

Cast

-

iron pipe is classified by its wall thickness, and is available 

in two types, 

service and extra

-

heavy. Service, marked SV, has the thinnest wall and is most 

commonly used.

?

•

Extra

-

heavy, marked XH, has a thicker wall and is often required if a 

structure is 

subject to vibration, settling, or excessive corrosion.

?

Figure 3

Pipe label.
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2.0.0 TYPES OF 

CAST

-

IRON PIPE 

•

No

-

hub pipe has no hub on either end and, using the connecting fitt

ings available, 

provides an easy method of joining cast

-

iron pipe in areas where space is limited.

•

Hub

-

and

-

spigot and no

-

hub cast

-

iron pipe is available in a variety of lengths and 

in diameters up to 15 inches. The smaller diameters are used in 

residential 

applications.

•

Generally, when sizes over 15 inches are required under a buildi

ng, ductile iron 

pipe is often specified if allowed by code.

Figure 2

No

-

hub cast

-

iron pipe.
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2.0.0 TYPES OF 

CAST

-

IRON PIPE 

•

Two types of cast

-

iron pipe are available, hub

-

and

-

spigot pipe and no

-

hub pipe.

•

Hub

-

and

-

spigot pipe has a bell

-

shaped end called a hub or bell. The other end, 

called the spigot, fits into the hub on another pipe. Double

-

hub and single

-

hub 

types are available.

Figure 1

Hub

-

and

-

spigot and double

-

hub cast

-

iron pipe.
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1.0.0 INTRODUCTION

•

Cast

-

iron pipe, often called soil pipe, is made by pouring molten iro

n into a mold. 

It is widely used for DWV piping systems in residential and comm

ercial 

applications.

•

Gray cast iron, used for many years, is brittle and prone to cra

cking. Newer and 

less brittle ductile iron is now widely used, especially in larg

e diameter water lines.
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Objectives

When you have completed this module, you will be able to do the 

following:

1.

Recognize proper and improper applications of cast

-

iron piping.

2.

Identify the material properties, storage, and handling requirem

ents of cast

-

iron 

piping.

3.

Identify the types of materials and schedules used in cast

-

iron piping.

4.

Identify the types of fittings used with cast

-

iron piping.

5.

Identify the various techniques used in hanging and supporting c

ast

-

iron piping.

6.

Properly measure, cut, and join cast

-

iron piping.

7.

Identify the hazards and safety precautions associated with cast

-

iron piping.

