SECTION 26 0536
Cable Trays for electrical systems

*************************************************************************************************************

LANL MASTER SPECIFICATION

Available online at http://engstandards.lanl.gov


This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  Additional tailoring requirements are contained in ESM Chapter 1 Section Z10 Att. F, Specifications.
To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC. Please contact POC with suggestions for improvement as well.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.
Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality Sections.
Seismic:  If the cable tray isn’t exempt from seismic design per ASCE 7 paragraph 13.1.4 then, prior to attempting to edit this Section to be Project-specific, refer to Sections 26 0548.16, Seismic Controls for Electrical Systems, and 01 8734, Seismic Qualification of Nonstructural Components (IBC), as applicable. 
*************************************************************************************************************

PART 1 GENERAL

1.1 Section Includes

A. Metal cable tray and fittings. 
B. Related Requirements

*************************************************************************************************************

Seismic: If the cable tray is exempt from seismic design then delete both of the following subparagraphs.
· Otherwise, see the “seismic-portion” of the previous author note.

*************************************************************************************************************

1.2 RELATED SECTIONS
A. Section 01 8734, Seismic Qualification of Nonstructural Components (IBC), for requirements.
B. Section 26 0548.16, Seismic Controls for Electrical Systems, for [seismic-design criteria,] submittal requirements, devices for seismic restraint, and installation requirements for these devices.

1.3 ACTION SUBMITTALS

A. Submit the following in accordance with Project submittal procedures: 

1. Catalog Data:
a. Submit manufacturer's data on cable tray including, but not limited to, types, materials, finishes, rung spacing, inside depths and fitting radii.
*************************************************************************************************************

Edit list match project requirements. Shop drawings may not be warranted for simple cable tray installations. Shop drawings are necessary when access to cable tray must be coordinated with adjacent architectural, structural, mechanical and electrical elements.

*************************************************************************************************************

2. Shop Drawings:  Detail fabrication and installation of cable tray, including plans and sections of components and attachments to other construction elements.  Designate components and accessories, including clamps, brackets, hanger rods, splice-plate connectors, expansion-joint assemblies, straight lengths, and fittings.  Include floor plans and sections drawn to scale.  Include scaled cable tray layout and relationships between components and adjacent architectural, structural, mechanical and electrical elements. Include load calculations to show dead and live loads as not exceeding manufacturer's rating for tray and its support elements.
3. Installation Instructions:  Indicate application conditions and limitations of use stipulated by Product testing agency specified under Regulatory Requirements.  Include instructions for storage, handling, protection, examination, preparation, and installation of Product.
1.4 REGULATORY REQUIREMENTS

A. Conform to requirements of the National Electrical Code (NEC) for components and installation.

B. Conform to applicable requirements of NEMA VE1 – Metal Cable Tray Systems and NEMA VE2 – Metal Cable Tray Installation Guidelines.

1.5 Listing requirements.  
A. Cable tray systems are not required to be listed, unless called out in this Section. 
1.6 COORDINATION

A. Coordinate cable tray, hangers, and accessories with other construction that penetrates ceilings or floors or is supported by them, including light fixtures, HVAC equipment and ductwork, fire-suppression system, and partition assemblies.

1.7 Receiving, Storing and Protecting

A. Receive, store, and protect, and handle products according to NECA 1 Standard Practices for Good Workmanship in Electrical Construction and NECA/NEMA 105 Recommended Practice for Installing Metal Cable Tray Systems.

PART 2 PRODUCTS
*************************************************************************************************************

Seismic: For a cable tray that isn’t exempt from seismic design, if Project specification includes 26 0548.16, and if mounting and/or anchorage devices are to be used that differ from those specified in 26 0548.16, they must be described herein (in PART 2).

*************************************************************************************************************

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS

B. Refer to Section 01 2500 –Substitution Procedures.

*************************************************************************************************************

Seismic: Delete section 2.2 if cable tray is exempt from seismic design.  

Otherwise retain the section and edit its content based on the following: 

- 
1st paragraph is for a cable tray that doesn’t have to operate/ function post seismic event
- 
2nd paragraph is for a cable tray that must operate/ function after a seismic event (i.e., it’s a Designated Seismic System, or DSS).

· If paragraph applies, the “E drawings” shall also state that the cable tray is a Designated Seismic System. 
If paragraph applies, edit it in accordance with content of 26 0548.16 and/or 01 8734. 
*************************************************************************************************************

2.2 SEISMIC PERFORMANCE REQUIREMENTS

A.
The cable tray shall remain in place without separation of any parts when subjected to the design basis earthquake [per Section 01 8734, Seismic Qualification of Nonstructural Components (IBC)] [as represented by the seismic forces derived from the criteria indicated [on the drawings] [in Section 26 0548.16, Seismic Controls for Electrical Systems]]. 
C. The cable tray is a Designated Seismic System and, as such, it shall remain in place and be fully operational following the design basis earthquake [per Section 01 8734, Seismic Qualification of Nonstructural Components (IBC)] [as represented by the seismic forces derived from the criteria indicated [on the drawings] [in Section 26 0548.16, Seismic Controls for Electrical Systems]].
2.3 Metal CABLE TRAY

D. Provide metal cable tray and accessories conforming to NEMA VE-1, the NEC, and this Section.

E. Cable trays shall be of types, classes and sizes indicated on the Drawings or specified, complete with splice plates, bolts, nuts and washers for connecting units.  

**********************************************************************************************************

Edit the following article to match project conditions. 
**********************************************************************************************************

F. Cable tray shall be capable of carrying not less than the following uniformly distributed and concentrated loads at the rated support span with a safety factor of 1.5 when supported as a simple span and tested per NEMA VE1 Section 5.2.  Load and safety factors are applicable to both side rails and rung capacities.
1. 6 and 12 inch widths: 50 lb. per linear foot.
a. Class 8A with a support span of 8 feet

b. Class 12A with a support span of 12 feet

c. Class 16A with a support span of 16 feet

d. Class 20 A with a support span of 20 feet.
2. 18 and 24 inch widths: 75 lb. per linear foot 

a. Class 8B with a support span of 8 feet

b. Class 12B with a support span of 12 feet

c. Class 16B with a support span of 16 feet

d. Class 20 B with a support span of 20 feet.
3. 30 and 36 inch widths: 100 lb. per linear foot 

a. Class 8C with a support span of 8 feet

b. Class 12C with a support span of 12 feet

c. Class 16C with a support span of 16 feet

d. Class 20 C with a support span of 20 feet.
*************************************************************************************************************
Edit the following article to match project conditions. Delete materials not used on the project. If more than one material is needed, the Drawings should clearly indicate material requirements. Aluminum alloy cable tray can be used for most indoor and outdoor applications. Use pre-galvanized steel cable tray for indoor, non-corrosive environments where greater strength or longer spans are required. Use hot-dip galvanized cable tray for non-chemical industrial outdoor and indoor applications. Use stainless steel cable tray for severe chemical environments.
*************************************************************************************************************
G. Materials and finish:  

1. Aluminum: Straight section and fitting side rails and rungs extruded from aluminum alloy.
2. Pre-galvanized Steel: Straight sections, fitting side rails, rungs, and covers made from steel meeting the minimum structural properties and mill galvanized in accordance with ASTM A653 coating designation G90. 

3. Hot-dip Galvanized Steel: Straight section and fitting side rails and rungs made from steel meeting the minimum structural properties and hot-dip galvanized after fabrication in accordance with ASTM A123.  All covers and splice plates must also be hot-dip galvanized after fabrication; mill galvanized covers are not acceptable for hot-dipped galvanized cable tray.  Inspect hot-dip galvanized after fabrication steel cable trays after coating and remove excess zinc.  
4. Stainless Steel: Straight section and fitting side rails and rungs made of AISI Type 304 or Type 316 stainless steel. Transverse members (rungs) or corrugated bottoms welded to the side rails with Type 316 stainless steel welding wire.

***********************************************************************************************************

Edit the following article to match project conditions. Delete cable tray types not used. If more than one cable tray type is needed, clearly indicate requirements on the Drawings. 

***********************************************************************************************************

H. Type of tray system:
***********************************************************************************************************

Edit the following article to match project conditions. Delete rung spacing not used on the project. If more than one rung spacing is needed, the Drawings should clearly indicate material requirements. Use 6-inch rung spacing for small telecommunications and control cables. Use 9 inches or greater rung spacing for power cables.
**********************************************************************************************************

1. Ladder type trays shall consist of two longitudinal members (side rails) with transverse members (rungs) welded to the side rails. Rung spacing shall be [6] [9] [12] [18] inches on center. 

2. Ventilated trough type trays shall consist of two longitudinal members (side rails) with a corrugated bottom welded to the side rails. To provide ventilation in the tray, the valleys of the corrugated bottom shall have rectangular holes punched along the width of the bottom.

3. Solid bottom trough type trays shall consist of two longitudinal members (side rails) with a corrugated bottom welded to the side rails. 
*************************************************************************************************************

Edit the following article to match project conditions. Delete cable tray sizes not used on the project. If more than one cable size type is needed, the Drawings should clearly indicate requirements. 

*************************************************************************************************************

I. Tray dimensions:

1. Cable tray usable load depth shall be [3] [4] [5] [6] inches minimum, or as noted on the Drawings.

2. Straight tray sections shall have side rails fabricated as I-beams or C-sections. Supply straight sections in standard [10] [12] [20] [24] feet lengths, except where shorter lengths are needed to facilitate tray assembly lengths shown on Drawings.

3. Cable tray width shall be [6] [9] [12] [18] [24] [30] [36] inches or as shown on Drawings.

4. Fittings shall have a minimum inside radius of [12] [24] [36] inches.

***********************************************************************************************************

Edit the following article to match project conditions. Delete materials not used on the project. ***********************************************************************************************************

J. Use bolted type splice plates made as indicated below for each tray type. 
1. Aluminum Tray: Splice plates shall be made of aluminum alloy with four square neck carriage bolts and serrated flange locknuts.  Hardware shall be zinc plated in accordance with ASTM B633, SC1.  If aluminum cable tray is to be used outdoors then hardware shall be Type 316 stainless steel.

2. Steel (including Pre-galvanized and Hot-dip galvanized):  Splice plates shall be manufactured of high strength steel, meeting the minimum mechanical properties of ASTM A1011 HSLAS, Grade 50, Class 1.  Attach each splice plate with four ribbed neck carriage bolts with serrated flange locknuts.  Hardware shall be zinc plated in accordance with ASTM B633 SC1 for pre-galvanized cable trays, or Chromium Zinc in accordance with ASTM F-1136 for hot-dip galvanized cable trays.  

K. Place cable tray supports so that the support spans do not exceed span ratings of cable tray sections.  
1. Construct trapeze supports from 12 gauge steel formed shape channel members 1-5/8 inches by 1-5/8 inches with necessary hardware.  
2. Support cable trays installed adjacent to walls on wall mounted brackets.
3. Center hung supports shall be manufactured of 12 gauge, 1-5/8 inches by 1‑5/8 inches steel strut with a pipe welded at the middle of the support to provide eccentric loading stability. Support shall withstand 700 pounds in a 60 percent vs. 40 percent eccentric loading condition with a safety factor of 3.

4. Use 1/2 inch (minimum) diameter threaded rods to support trapeze hangers and center-hung supports.

L. Provide barrier strips as indicated on the Drawings. Fasten barrier strips into the tray with self-drilling screws.

M. Furnish accessories as shown on the Drawings and as required to protect, support, and install a cable tray system and associated cables. Accessories include section splice plates, expansion plates, blind-end plates, ladder dropouts, and barriers.

N. Manufacturers: Chalfant, Cooper B-Line, Cope, MP Husky
2.4 CABLE TRAY GROUND CLAMPS
O. Use NRTL listed cable tray ground clamps suitable for use with aluminum cable tray and copper equipment grounding conductor

P. Manufacturer: O-Z/Gedney “Type CTGC”, Crouse-Hinds “TGC40”
2.5 CABLE TRAY/CONDUIT BONDING CLAMPS

Q. Use NRTL listed clamps suitable for mechanically connecting and electrically bonding conduit to steel or aluminum cable tray.

R. Manufacturer: Thomas & Betts “6200 Series”, Crouse-Hinds “LCC Series”
PART 3 EXECUTION

*************************************************************************************************************

Seismic: For cable tray that isn’t exempt from seismic, if Project Spec includes 26 0548.16, and if requirements associated with installation, testing, and inspection of mounting and/or anchorage devices differ from those requirements in 26 0548.16, they must be described herein (in PART 3).  Also, if this is applicable, identify special types of seismic-control devices required for each application using the same terminology used for those devices in PART 2.
*************************************************************************************************************
3.8 EXISTING WORK

**********************************************************************************************************

Delete this article when existing construction is not affected.

**********************************************************************************************************

A. Maintain access to existing cable trays and other installations remaining active and requiring access. Modify installation or provide access panels.

B. Clean and repair existing cable trays and accessories to remain or to be reinstalled, if needed to facilitate connection to new systems.
3.9 EXAMINATION

A. Examine spaces to receive cable tray for compliance with installation tolerances and other conditions affecting performance of the raceway system.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.10 Cable Tray INSTALLATION 

A. Install cable tray where indicated on the Drawings and according to manufacturer's instructions, NECA/NEMA 105 – Recommended Practice for Installing Metal Cable Tray Systems, and the NEC. Have the manufacturer’s instructions available at the construction site.
B. Provide not less than 12 inches of clear space above and to one side of cable trays to permit access for installing and maintaining cables.
C. Install supports for cable tray as shown on drawings.

1. Support cable tray independent of supports for other elements such as pipes, conduits, ceilings, ducts, and equipment enclosures, unless indicated on drawings.

2. Use minimum 1/2-inch threaded rods to support cable tray.

3. Locate cable tray fitting supports so they meet the strength requirements of straight sections. Install fitting supports per NECA/NEMA 105 and in accordance with manufacturer's instructions.  

D. Splice plates and expansion plates, where used, shall be placed within 5 inches from quarter span between supports.

1. Install expansion splice plates and flexible bonding jumpers for thermal expansion, as well as at locations where cable trays cross building expansion joints.   Calculate distance between expansion joints based on a temperature difference of 100 degrees F and the allowable expansion of the plate.  The gap must be set on the day of installation, based on the temperature at the time of installation.  Use 0 degrees F as the coldest day and use 100 degrees F as the hottest day.

E. Install a waterproof concrete curb at least 4 inches high around floor penetrations.

F. Fasten cable tray supports to building structure.
*************************************************************************************************************

Seismic:  Flexible connections (between the cable tray and other nonstructural components it’s associated with) are one of the requirements for exemption from seismic design.  Ensure such connections are indicated on the drawings in the applicable location(s).
Products that permit rotational and or translational movement without degradation of performance are acceptable.  Examples include flexible metal conduit trade size 2.5 and smaller.
Regardless of whether the cable tray is exempt from seismic, flexible connections shall be used at seismic-control joints.  
Finally, where conductors may move within raceways, pull boxes, panelboards, switchboards, and other enclosures during a seismic event, indicate extra loops of conductors in enclosures to provide the necessary slack to prevent damaging stresses during an event.
*************************************************************************************************************

G. Install flexible connections for cable tray where shown on drawings. 

3.11 Grounding and Bonding

A. Ground and bond cable tray as shown on drawings.
1. Provide electrical continuity between conductive tray components.

2. Use anti-oxidant compound to prepare aluminum contact surfaces before assembly.

3. Make mechanical and electrical bond connection between conduits and cable tray using NRTL-listed cable tray/conduit bonding clamps.

3.12 LABELING

A. Install red warning labels with 1/2-inch white letters and the following message at visible locations 50 foot on centers on all cable trays in environmental or return air plenums:

USE ONLY PLENUM RATED CABLES IN THIS CABLE TRAY
B. Install white labels with 1/2-inch black letters and the following information at visible locations 50 foot on centers on all cable trays:

1. Maximum cable tray loading depth.
2. Allowable cable load in pounds per foot based on the as-installed support span spacing and structural support capability.

3.13 FIELD QUALITY CONTROL

A. Inspect accessible components for cleanliness, mechanical, and electrical integrity, and for presence of damage or deterioration before energizing.

B. After completing installation, cleaning, and testing: touch up scratches and mars on finish to match original finish.

END OF SECTION

************************************************************

Do not delete the following reference information.

************************************************************

THE FOLLOWING REFERENCE IS FOR LANL USE ONLY

This project specification is based on LANL Master Specification Section 26 0536 Rev. 4, dated May 17, 2017.
LANL Project I.D. [        ]
Cable Trays for Electrical Systems
[Rev. 4, May 17, 2017]
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