Module 26108-08
RACEWAYS AND FITTINGS

Lesson 4 of 4: Cable Trays; Handling and Storing Raceways; Ducting; Construction Methods
This lesson is a classroom and lab session in which the students will be introduced to the cable tray systems used to carry large quantities of cabling. In addition, students will learn about the proper handling and storage of raceway components, underground duct systems, and construction methods.

Objectives

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

1. Identify the components of a cable tray system. 

2. Describe the support devices and requirements for cable tray systems.

3. Describe the correct methods for storing raceway components. 

4. Describe the correct methods for handling raceway components.

5. Describe the methods used to run cable underground. 

6. Describe and/or demonstrate how to make box connections in various types of construction.

Performance Requirements

· Install a flexible raceway system. This satisfies module Performance Task 2.
Reading Assignment

· Module 26108, Sections 10.0.0 thru 14.4.0 
Slide Presentation

· Module 26108, Part 4 (Slides 70 thru 88)

Suggested Equipment/Materials 

· Cable tray components and supports

· Metal boxes and tile rings

· Nail plate

· Exposed steel stud wall

· Bushings

· Locknuts

· Flexible raceway and associated fittings

Suggested Student Activity

· Visit a commercial or industrial facility and see how cable tray is used.
Testing

· Module Review Question 10

· CONTREN Connect Active Figure 63

· Module 26108-08 Exam

Suggested Lab Activities

· Have the students identify cable tray components and state their applications and limitations as specified in the NEC®. 
Additional Resources

· Cable tray facts and instructions are available at www.cabletrays.com.
· Contren Connect Electrical 1 Annotated Instructors Guide (available from NCCER).
SLIDE 70
· Review the objectives to be covered in this lesson.  Ask the students if they have any questions.

· Refer the students to NEC Article 392 and discuss the uses and limitations of cable tray.
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10.0.0 CABLE TRAYS

Cable trays function as an easily accessible support for condictors and
tubing, allowin for the addtion or rem oval of conductors.

Cable trays are available as atrough or n aladder configuration consisting of
paralll channels connected byrungs:

Cable trays are available in 12- and 24-foot lengths, wih wicths and depths to
sccommodate most applications
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Figure 65 Cabl ray system,
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SLIDE 71
· Identify different cable tray components. Provide examples for the students to examine.
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- 10.0.0 CABLE TRAYS

Various fitings are available to change the diection or dimension of cable ray
systems, sllowing areat versatlty in thelr application.

Cable trays can be supported in  varity of cifierent vays.
The direct rad suspension method uses threaded rads and hanger clam ps to
support the cable tray.
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SLIDE 72
· Describe the different types of suspension/support methods for cable tray. 
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Trapeze mourting of cable rays s similar o direct rod suspension, with the
difirence being inthe vy the cable tray is atache to the threadsd rods.
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Figure’7 Trapeze mounting and center hung support




SLIDE 73
· No notes
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10.0.0 CABLE TRAYS

Wiall mounting s accom plished by supporting the cable tray with brackets or
cther structural mem bers aftachedi o the wal,

Pie racks ussdta sunpot piping in outdaar industisl facilfies can alsa suppart
cable trays and conut

Play video on Sde 738

Figure 8 Wall mounting
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SLIDE 74
· Explain that proper storage prevents waste and speeds installation.

· Point out the need to seal conduit ends.
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MODULE 26108, Part 4

Conut, wireways, raceways, and cable trays must be properly storectto
prevent damage tothe raceway and to prevet personal njury.

‘Seal condutt ends o prevent internal cortamination and store the concut on
elevated racks.

Store wireways, raceways, and cable rays offthe ground and cover them wtha
tarpaulinto prevent contam nation or corrosion.




SLIDE 75
· Discuss the correct methods for handling raceway.
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Raceway is made 1o stict specifoations and must he handled carefully o avoid
damage. For exam ple, cover the threadis on condut wth protective caps.




SLIDE 76
· Give some examples of situations in which electricians may encounter underground duct systems.
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g 13.0.0 DUCTING

Underground clict system s may include manholes, ransform er vauts, and

Electrcians must be aware of the approved methods of constructing
underground dcting o avoid electrical hazards.

& duct consists of conduit o an approved duct system placed n a trench and
covered wih soilor concree

Figures3 Duct bark.





SLIDE 77
· Explain that underground electrical facilities are commonly accessed through manholes.

· Discuss monolithic and cable-in-duct systems.
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Manholes are set a intervals in an undergroun duct run and provide access for
instalation and service throughthrosts, sometim es called chimneys.
Underground duct ines can be made o fher, virfe fe, rigie metal or

nonm etallc conduit, or poured concrete

& monoithic concrete duct s poured at the job site. Multpls ducts can be
formed using rem ovable rubber tubing cores.

Cablein-dud systems, often used in sireetlighting, come from the.
manufacturer wih the cable slready istalled in the duct
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SLIDE 78
· Explain that box and conduit installation requirements vary depending on the type of construction.
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14.0.0 CONSTRUCTION
METHODS

Candt and box installation varles with he type of construction

‘Specil hoxes vith ears are nailedto concrete form's 5o that conduit and boxes
embedded in resh concrete are flsh vith the surface.
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Figure 71 Concrste flush-mount stalation.




SLIDE 79
· Show an example of a tile ring.
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14.0.0 CONSTRUCTION
METHODS

Existing cancrete walls require that a channel and box opening be chissled inta
the concrete to accept the box and conu for fuush construction

Coordinate withthe mason laying block walls and use atile ring or box device
cover to achieve fush construction,

Figure 72 Boxwith raed ting




SLIDE 80
· Explain that masonry boxes are preferred when installing boxes in a concrete wall.
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A masanty hox recuires no extensian or deep plaster fingta bring itto the
Surface.

Canduit run n block valls should be Instaled n four- or fve-fact sections ta
make it easier for the mason ta m aneuver biocks.

Figure 73 Thiee:gang concres bos.




SLIDE 81
· Demonstrate how to attach a box to a steel stud and connect it to a flexible raceway system. Have the students practice installing boxes and raceways.
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Metal studs are commonly used to constructinerior wls in commercial
buldings.

Thinwall concut is the raceway of chioice i metal stud walls an is norm ally run
thraugh prepunched holes ar holes cut by the electrician.

Boxes can be secured to metal studs wih sheet metal screvis and must be
mounted 5o they are flush wih the frishec vall

Shedial cips attached to the studs can be used to support the condut,
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Figure 74 Matalstud punch




SLIDE 82
· Point out that NM cable must be protected when run through metal studs.
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14.0.0 CONSTRUCTION
METHODS

Normetaliccable run thraugh metal stuts must be protected by listed bushings
or grommets.
Play video on Slde 528

Figure 75 Nenmetals cable protected by grommets.
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SLIDE 83
· Describe the NEC® requirements for running EMT through wooden studs.
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Thinwall conct is often run through holes bored or nofehed in wooden studs.
The requirem e 10 prevent physical damags to cabling and conuctors in wood
raming is acdressed in NEC Section 300.4.

The holes ar notches must be cut sa as nat ta damage the structural intecrty of
the wall
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SLIDE 84
· Discuss the use of nail plates. Provide an example for the students to examine.
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14.0.0 CONSTRUCTION
METHODS

Listed steel pstes or bushings must be used ta protect wiing installed through
bored voaden mem bers less than 1-1 4" from the nearest edge.

When dealing with manufactured woad I-beam s with perforated knockauts n
the web, never drill a cutthe eh wthout first checking the 1-oeam
manufacturer's specifcation sheet.

Figure 77 Stestnai pate.




SLIDE 85
· Note the special requirements for routing conduit across structural roofing members.
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Candt can be rauted across the structursl members that support the roff a
metal commersial buiding,

Figure 75 Metalbuilding




SLIDE 86
· No notes
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Figure 79 Beam-and-purln roofsystem.




SLIDE 87
· No notes
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SLIDE 88
· Explain that structural steel beams and other support members cannot be drilled for conduit runs, so the conduit must be suspended using special anchoring devices. 
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Structural steel beam s in erge Industrial buikdings cannt be driled through ta
run RMC.

Large numbers of condis are run along the same path, supported by stntype.
systems suspended from the ceiling in incustrial seftings.
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Figure 81 Steslstru system,





TESTING and PERFORMANCE 

· Have the students complete CONTREN Connect Active Figure 63.

· Have the students answer Review Question 10 for Sections 10.0.0 – 14.4.0. Provide correct answers and remediation at the end of the quiz.

· Have the students complete the Trade Terms Quiz.

· Students must install a flexible raceway system. This can be done during the presentation of Slide 81 or at the end of the session. This satisfies Performance Task 2.

· Administer the Module Exam.

