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6. 

Cable Rack and Auxiliary Framing- 

6C 

Auxiliary Framing - High Type 
6C.1 

General 

This heading contains the general engineering requirements for ceiling suspended auxiliary framing. Refer to the chapter on low type framing for auxiliary framing over line-ups of transmission and power equipment. 

· Refer to the "Auxiliary Framing - Low Type" section for auxiliary framing "Description" and "General Engineering Requirements". 

· Refer to the "Earthquake and Disaster Bracing" section for auxiliary framing requirements for earthquake heavy zones. 

· Refer to these requirements where multiple levels of framing are used between the ceiling and the top of framework for framing used to support main aisle cable racking via cable rack support. 

1.
between the ceiling and the top of framework 

2.
for framing used to support main aisle cable racking 

3.
via cable rack support. 

Safe load limitations for u-channel, embedded ceiling inserts, expansion anchors, hanger rods, and auxiliary framing are covered in the unit on Cable Rack Requirements. 

Auxiliary framing shall be provided for support of equipment, cable racks, frame lighting and other apparatus in the Network Facility. 

· Framing parts shall be directly butted. All measurements shown in Exhibits indicate maximum allowable gap tolerances. 

Self-drilling anchors shall not be used to secure frames or secure ironwork to ceilings, walls or floors. 

· Substitute appropriate lag bolts for attaching frames or ironwork to wooden ceilings, walls, or floors. 

· Substitute torque-indicating anchors where embedded inserts or expansion anchors are shown. 
Auxiliary framing arrangements not specifically identified in this document shall adhere to the intent of the requirements and guidelines. 

Bolting details shall be installed as illustrated in the Exhibits.

Refer to CenturyLink Technical Documents and Standard Configurations for additional information. Standard Configurations may include essential information, specific arrangements, approved products, or direction on applying engineering requirements. 

6C.2 

Ceiling Heights 

The location and arrangement of high type auxiliary framing is dependent on ceiling height and clearance from obstructions such as ceiling beams, HVAC duct, and building conduit. 
6C.3 

Fastening Arrangements at Ceilings 
Equipment areas are usually provided with embedded ceiling inserts, embedded ceiling channel, ceiling mounted u-channel, or other devices arranged for fastening auxiliary framing to the ceiling, as follows: 

Continuous channel inserts are embedded in the concrete ceiling in parallel rows and extend over all the equipment area. Rows of channel inserts are usually spaced 5 feet to 6 feet apart. 

· CenturyLink Real Estate shall be notified for any new ceiling supported cable rack layouts to ensure the structural integrity of the ceiling for the design weight load.

· Embedded ceiling inserts, beam clamps, or embedded ceiling channel are typically located over the floor space assigned for telephone equipment as shown in              Exhibit 2-E3-5. 

· A commonly used beam clamp is shown in Exhibit 2-E3-1. The usual size clamp may be attached to beam flanges up to 15 inches in width. The sockets of the spindles of these clamps are tapped for 5/8"-11 threads.  Projects with ceiling support requiring the use of beam clamps shall notify Real Estate for review of the ceiling to determine the appropriate beam clamps required.
· An example of the embedded ceiling inserts is shown in Exhibit 2-E3-2. Where ironwork will be engineered to be supported from ceiling inserts, an auxiliary framing grid is required near the ceiling. The initial grid should be engineered close enough to the ceiling so that bracing is not required. 

· Fastening threaded hanger rods or ceiling braces as shown in Exhibit 2-E3-6B, or 6C, or 6D. 

CenturyLink approved anchors may be used for hanger rods, braces, and similar occasional ceiling attachments in areas not supplied with embedded ceiling inserts or u-channel. 

· The 5/8"-11 expansion anchor, as shown in Exhibit 2-E3-3, shall be used for such attachments. 

Hanger bolts, as shown in Exhibit 2-E3-4, are occasionally used to support heavy loads where other building attachments have not been provided. 

The addition of ceiling mounted u-channel, expansion anchors, etc., for attachments to ceilings is requested through Corporate Real Estate.

6C.4 

Hanger Rods 

Hanger rods (threaded rods) used for the support of auxiliary framing and cable rack shall be 5/8"-11 and threaded the entire length of the rod. 

HANGER RODS ATTACHED AT CEILINGS: 

· Support from embedded ceiling inserts, beam clamps, or expansion anchors as shown in Exhibits 2-E3-3 and 2-E3-6. 

· A 5/8"-11 hex nut and 1-3/4 inch washer, as shown in Exhibits 2-E3-3, 4, and 6, shall be used at the ceiling on all hanger rods and bolts, regardless of the type of finish on the ceiling or the kind or support, 

· Where false or suspended ceilings are encountered, an additional 1-3/4 inch washer and two 5/8"-11 nuts shall be used on each rod. The washer shall be placed below the ceiling with one nut to hold it in place against the ceiling and the other to serve as a locknut as shown in Exhibit 2-E3-6A. 

· Where u-channel is attached to a ceiling or suspended for other support purposes, a u-channel clip and 5/8"-11 nut shall be used on each rod as shown in Exhibit 2-E3-6D. 

· When used with beam clamps, threaded rods shall be screwed into beam clamps until firmly seated, then backed away approximately one full turn to prevent binding, after which the locknut at the ceiling shall be tightened. 

SPLICING HANGER RODS: 

· Hanger rods or threaded rods used for braces shall not be spliced. 
6C.5 

Engineering Requirements 

Space required for access, adding, or removing equipment, vent ducts, ironwork, conduit, etc shall be taken into consideration when determining locations of auxiliary framing and supports. 

Double-level auxiliary framing, consisting of primary and secondary channel, shall be used in areas where high framing is specified. 

· Primary and secondary bars or channels shall be spaced approximately 5 feet apart. In no case shall the spacing exceed 6 feet apart.  Auxiliary framing supports spaced greater than 5 feet in one direction should be placed less than 5 feet in the perpendicular direction to maintain the maximum allowable loading.  As a general rule, the total square feet of the auxiliary framing supports shall not exceed 25 square feet (ie. 5’6” in one direction would require supports placed in approximately 4’6” in the perpendicular direction).  
· Cable racking sized at 25 inches or greater and requiring auxiliary framing support may require spacing of auxiliary framing closer than 5 feet intervals.
· Single level framing bars shall be supported as shown in Exhibit 2-E3-11. 

· Secondary framing shall be installed beneath and at right angles to the primary framing to add stiffening per Exhibit 2-E3-7 or 2-E3-11A. Where ladder type cable rack will be used as stiffening, secondary framing may be omitted. 

Auxiliary framing shall be installed in accordance with Exhibits 2-E3-28 and 2-E3-29 where additional auxiliary framing is required for the support of cable racks and conduit. 

Single-level auxiliary framing utilizing Exhibits 2-E3-9 and 2-E3-10 may be used in ceiling supported environments where additional space over head is required or where needed to provide required cable rack support where space is a concern. 

Clips used for auxiliary framing assemblies are 1-7/8 inches wide. Where bar type framing is encountered, 1-1/2 inch wide framing clips shall be used. 

Where bars or channels terminate at hanger rods, they shall be supported as shown in Exhibit 2-E3-14. 

Auxiliary framing shall be provided under beams or girders, where required, per Exhibits 2-E3-22A and 2-E3-23A. 

Auxiliary framing shall be located as high as practicable above Distributing Frames (DF) to provide cabling clearance and headroom. 

JUNCTIONING AUXILIARY FRAMING: Where junctioning auxiliary framing is necessary, junctions shall be made as follows: 

· Channels shall be junctioned together as shown in Exhibit 2-E3-21A. 

· The 2 by 3/8 inches bars or 2 by 1/2 inches bars shall be junctioned to channels as shown in Exhibit 2-E3-20A. 

· (A&M) The 2 inches by 3/8-inch bars shall be junctioned to 2 inches by 1/2-inch bars when extending old high-type framing installations as shown in Exhibits 2-E3-19 and 2-E3-20. Clamp junctions as shown in Exhibit 2-E3-21 shall be used where 2 by 3/8 inches bars are junctioned together either in pairs or singularly. 

6C.6 

Bracing – Light Earthquake Zone
The entire ceiling supported auxiliary framing structure shall be braced similar to Exhibit 2-E2-2E with ceiling braces of the threaded rod or angle type. 

· The braces shall be located at approximate building column intervals or about 20 feet in both directions in a building not having columns. 

· A brace shall be provided within 10 feet of the last support of an auxiliary framing course. An auxiliary framing course is a succession of channels junctioned end-to-end. 

· Both primary and secondary framing shall be braced per the table listed below. 

Framing bars or channels shall be braced per the distances in the following table and where necessary to provide rigidity for framing that supports cable rack.

TABLE 6C.1  BRACING BETWEEN AUXILIARY FRAMING LEVELS IN A LIGHT EARTHQUAKE ZONE
	DISTANCE TO CEILING OR BETWEEN AUXILIARY FRAMING LEVELS 
	TYPE OF BRACE 
	EXHIBIT 

	Less than 1 foot 0 inches
	Not Required
	N/A

	1 foot 0 inches to 2 foot 6 inches 
	Single-rod brace 
	2-E3-15, 16, 16A, 18 

	Over 2 foot 6 inches 
	Double-rod brace 
	2-E3-17, 18 


· The maximum distance between levels of framing or the ceiling and the first level of framing shall not exceed 5 feet 0 inches. 

· Where lower level framing bars or channels are used only for the support of cable racks, bracing shall be furnished only as required for rigidity of the cable racks. 

Braces shall be attached to hanger rods specifically as illustrated by bracing Exhibits.
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EXHIBIT 2-E3-1 

2-E3-1

BEAM CLAMP
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EXHIBIT 2-E3-2 

2-E3-2

CEILING INSERT AS INSTALLED
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EXHIBIT 2-E3-3 

2-E3-3

EXPANSION ANCHOR FOR HANGER ROD
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EXHIBIT 2-E3-4 

2-E3-4

HANGER BOLTS USED WHERE BEAM CLAMPS OR EMBEDDED CEILING INSERTS ARE NOT PROVIDED
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EXHIBIT 2-E3-5 (A&M) 

2-E3-5

(A&M) TYPICAL LAYOUT OF BEAM CLAMPS, ATTACHMENT POINTS, OR INSERTS AND PRIMARY BARS OR CHANNELS
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EXHIBIT 2-E3-6 

2-E3-6

HANGER ROD ATTACHED TO BEAM CLAMP OR CEILING INSERT
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EXHIBIT 2-E3-6A 

2-E3-6A

HANGER ROD PASSING THROUGH FALSE CEILING
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EXHIBIT 2-E3-6B 

2-E3-6B

FASTENING CEILING HANGER ROD TO EMBEDDED CEILING CHANNEL
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EXHIBIT 2-E3-6C 

2-E3-6C

FASTENING AUXILIARY FRAMING BRACE TO EMBEDDED CEILING CHANNEL
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EXHIBIT 2-E3-6D 

2-E3-6D

FASTENING CEILING HANGER ROD TO CEILING MOUNTED CHANNEL
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EXHIBIT 2-E3-7 

2-E3-7

DOUBLE-LEVEL BARS OR CHANNELS ATTACHED WITH A BOLT ASSEMBLY
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EXHIBIT 2-E3-8 (A&M) 

2-E3-8

(A&M) DOUBLE-LEVEL AUXILIARY FRAMING-SINGLE BARS ATTACHED TO DOUBLE BARS OR CHANNELS
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EXHIBIT 2-E3-9 

2-E3-9

SINGLE-LEVEL AUXILIARY FRAMING INTERSECTION OF BARS OR CHANNELS
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EXHIBIT 2-E3-10 

2-E3-10

SINGLE-LEVEL AUXILIARY FRAMING JUNCTION OF BARS OR CHANNELS
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EXHIBIT 2-E3-11 

2-E3-11

SINGLE LEVEL BARS OR CHANNELS ATTACHED TO HANGER RODS
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EXHIBIT 2-E3-11A 

2-E3-11A

DOUBLE LEVEL BARS OR CHANNELS ATTACHED TO HANGER RODS
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EXHIBIT 2-E3-12 

2-E3-12

DOUBLE FRAMING ATTACHED TO WALLS WHERE IMPRACTICABLE TO DRILL WALL ANGLE
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EXHIBIT 2-E3-12A (A&M) SEE 2-E2-8C 

2-E3-12A

(A&M) SEE 2-E2-8C DOUBLE FRAMING ATTACHED TO WALLS WHERE ANGLE IS DRILLED
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EXHIBIT 2-E3-13 (A&M) 

2-E3-13

(A&M) SINGLE FRAMING ATTACHED TO WALLS
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EXHIBIT 2-E3-14 

2-E3-14

HANGER RODS OR BOLTS ATTACHED AT ENDS OF DOUBLE BARS OR CHANNELS
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EXHIBIT 2-E3-15 

2-E3-15

BRACING UPPER LEVEL FRAMING
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EXHIBIT 2-E3-16 

2-E3-16

BRACING LOWER LEVEL FRAMING AT RIGHT ANGLES TO HIGHER LEVEL FRAMING
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EXHIBIT 2-E3-16A 

2-E3-16A

BRACING LOWER LEVEL FRAMING PARALLEL TO HIGHER LEVEL FRAMING

[image: image26.png]WP e e
NP Aot Pl Lt S 4

BRACKET

B

5811 -
THROD
BRACE

/811
HANGER ROD &

ATTACHMENT OF DOUBLE BRACES
AT TOP OF HANGER ROD

12 13x 778"
HH CAP SCR.
& HEX NUT

51811 HEX NUT

56811
THROD

BRACE

511

HEX NUT
BRACKET
1213 718"

HH CAP SCR. ——]
& HEX NUT

BARS OR
CHANNELS

5/8"-11 BOLT OR ———=1

HANGER ROD

— CLIP

ATTACHMENT OF DOUBLE INVERTED BRACES

AT AUX FRAMING




EXHIBIT 2-E3-17 

2-E3-17

ATTACHING DOUBLE BRACING
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EXHIBIT 2-E3-18 

2-E3-18

TYPICAL LAYOUT OF BRACING DETAILS FOR PRIMARY FRAMING BARS OR CHANNELS

[image: image28.png]8- 16

"X 516" 3 12 BAR
HEXNUT [
o)
)
A\
T
|
|
|
|
|
|
|
A
)
\%
=~
rxizamd ] s \ L rxawess

38" - 16 UBOLT—

APPROX

T 1 [ 2'X 14" 5" BARS

BUTT ENDS OF BARS
TOGETHER WHERE
POSSIBLE

SPACER

2716




EXHIBIT 2-E3-19 (DISCONTINUED) 

2-E3-19

(DISCONTINUED) SPLICING SINGLE 2 INCHES BY 3/8 OF AN INCH BARS TO 2 INCHES BY 1/2 OF AN INCH BARS
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EXHIBIT 2-E3-20 (A&M) 

2-E3-20

(A&M) SPLICING PAIRS OF 2 INCHES BY 3/8 OF AN INCH BARS TO 2 INCHES BY 1/2 OF AN INCH BARS
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EXHIBIT 2-E3-20A (A&M) 

2-E3-20A

(A&M) SPLICING PAIRS OF 2 INCHES BY 3/8 OF AN INCH OR 2 INCHES BY 1/2 OF AN INCH BARS TO CHANNELS
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EXHIBIT 2-E3-21 

2-E3-21

SPLICING PAIRS OF 2 INCHES BY 3/8 OF AN INCH BARS
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EXHIBIT 2-E3-21A (A&M) 

2-E3-21A

SPLICING PAIRS OF 2 INCHES BY 9/16 OF AN INCH CHANNELS
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EXHIBIT 2-E3-22 (DISCONTINUED) 

2-E3-22

(DISCONTINUED) DOUBLE FRAMING UNDER BEAMS OR GIRDERS-PRIMARY BARS OR CHANNELS AT RIGHT ANGLES TO BEAMS OR GIRDERS
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EXHIBIT 2-E3-22A 

2-E3-22A

DOUBLE FRAMING UNDER BEAMS OR GIRDERS-PRIMARY BARS OR CHANNELS AT RIGHT ANGLES TO BEAMS OR GIRDERS
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EXHIBIT 2-E3-23 (DISCONTINUED) 

2-E3-23

(DISCONTINUED) DOUBLE FRAMING UNDER BEAMS OR GIRDERS-PRIMARY BARS OR CHANNELS PARALLEL TO BEAMS OR GIRDERS
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EXHIBIT 2-E3-23A 

2-E3-23A

DOUBLE FRAMING UNDER BEAMS OR GIRDERS-PRIMARY BARS OR CHANNELS PARALLEL TO BEAMS OR GIRDERS
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EXHIBIT 2-E3-24 (DISCONTINUED) 

2-E3-24

(DISCONTINUED) SINGLE FRAMING UNDER BEAMS OR GIRDERS-PRIMARY
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EXHIBIT 2-E3-25 (DISCONTINUED) 

2-E3-25

(DISCONTINUED) SINGLE FRAMING UNDER BEAMS OR GIRDERS-PRIMARY BARS OR CHANNELS AT RIGHT ANGLES TO BEAMS OR GIRDERS
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EXHIBIT 2-E3-26 (DISCONTINUED) 

2-E3-26

(DISCONTINUED) SUPPORTING FRAMING WHERE HANGER RODS INTERFERE WITH OTHER ATTACHMENTS
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EXHIBIT 2-E3-27 (DISCONTINUED)

2-E3-27

(DISCONTINUED) FRAMING BARS OR CHANNELS ATTACHED AT FRAME SUPPORTS-MAIN HANGER ROD AT POINT OF SUPPORT
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EXHIBIT 2-E3-28 

2-E3-28

CABLE RACK OR CONDUIT HANGER RODS ATTACHED TO FRAMING - CABLE RACK OR CONDUIT RUN AT RIGHT ANGLES TO PRIMARY BARS OR CHANNELS
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EXHIBIT 2-E3-29 

2-E3-29

CABLE RACK OR CONDUIT HANGER RODS ATTACHED TO FRAMING - CABLE RACK OR CONDUIT RUN PARALLEL TO PRIMARY BARS OR CHANNELS
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EXHIBIT 2-E3-35 (A&M) 

2-E3-35

(A&M) SINGLE BRACE FRAME SUPPORT
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EXHIBIT 2-E3-36 (A&M) 

2-E3-36

(A&M) DOUBLE BRACE FRAME SUPPORT USING THREADED ROD BRACES
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EXHIBIT 2-E3-36A (A&M) 

2-E3-36A

(A&M) DOUBLE BRACE FRAME SUPPORT USING ANGLE-TYPE BRACES
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EXHIBIT 2-E3-37 (DISCONTINUED) 

2-E3-37

(DISCONTINUED) BRACE AT HANGER ROD
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EXHIBIT 2-E3-38 

2-E3-38

BRACE ATTACHED AT JUNCTION OF FRAMING BARS OR CHANNELS

[image: image48.png]PLASTER BEAM OR CEILING LINE

- ////// Y
/ . / /

172" LAG SCREW & ——=-
WASHER, AS REQD

APPROX-
famiy
ES T —

FRAME TOP ANGLE.

24" LUMBER

3" HH CAP SCR

FRAME UPRIGHT ———=-| S HEXNUT





EXHIBIT 2-E3-44 (DISCONTINUED) 

2-E3-44

(DISCONTINUED) V BAR FRAME SUPPORT FOR FRAMES WITH SINGLE TOP ANGLES
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EXHIBIT 2-E3-44A (DISCONTINUED)

2-E3-44A

(DISCONTINUED) V BAR FRAME SUPPORT FOR BULB ANGLE TYPE FRAMES
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