
QUAKE BRAKE TM

MODEL QBC-12 SEISMIC SWAY BRACING KIT
FEATURING

The QUAKE BRAKE TM Seismic Dampening Device. The QUAKE BRAKE TM was Certified NEBS
Level 3 Zone 4 Compliant after being tested in accordance with Telcordia GR-63-CORE in a seismic
sway bracing configuration that was attached to a telecommunications enclosure (rack, cabinet),
which enclosure was consistent with the assumptions used in the calculations contained herein.
Installed enclosures, on which the QBC-12 Seismic Sway Bracing Kits are installed in accordance
with the installation instructions and calculations that follow, are themselves NEBS Level 3 Zone 4
Compliant.

In addition, enclosures having properly installed QBC-12 Seismic Sway Bracing Kits satisfy the
seismic design requirements of the following Building Codes and Standards:

1. 1997 ICBO Uniform Building Code (UBC), which is used as California State Code (including
OSHPD) for the most severe seismic loading conditions (Max. HLF of 1.32):

Seismic Zones 1, 2A, 2B, 3 & 4
Soil Profiles SA, SB, SC, SD & SE

Seismic Source Types A, B & C for all Near Source Factors (Na)
Importance Factors 1.0 & 1.5
Component Amplification Factor (ap) of 1.0
Component Response Factor (Rp) of 3.0
Equipment anchored at any level of the building

2. 1992 - 1999 BOCA National Building Code & 1992 - 1999 SBCCI Standard Building Code for
the most severe seismic loading conditions (Max. HLF of 1.20):

Seismic Hazard Groups I, II & III
AV Contour Lines 0.05, 0.10, 0.15, 0.20, 0.30 & 0.40

3. 2000 International Building Code (IBC), ASCE 7-98 and 1997 NEHRP (FEMA) for seismic
loading conditions with a Max. HLF of 1.32:

SS (contour line from 0.2 sec Spectral Response Acceleration @ 5% Critical Damping %g) of 25 through 275
with equipment anchored at any level of the building.

SS (contour line from 0.2 sec Spectral Response Acceleration @ 5% Critical Damping %g) of 275 through 300        
                          with equipment anchored at any level of the bottom 2/3 of the building.                                                         
             Site Class A, B, C & D

Importance Factors 1.0 & 1.5
Component Amplification Factor (ap) of 1.0
Component Response Factor (Rp) of 2.5
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QUAKE BRAKE TM

MODEL QBC-12 SEISMIC SWAY BRACING KIT

3/8” x 3 3/4” WS-3836 ITW Trubolts4
1/2" Gold Chromate Helical Spring Lock Washer12
1/2" x 1 1/4" O.D. Gold Chromate Flat Washer16
1/2"-13 Gold Chromate Heavy Hex Nut4
1/2"-13 x 1 3/4" (1 1/4" T) Hex Head Cap Screw Grade 5 Gold Chromate4
1/2"-13 x 1" (1" T) Hex Head Cap Screw Grade 5 Gold Chromate8
1/2" Molded polyester Fiberglass insulator4
11 ft. long Size 12 (RED) Seismic Wire Rope/CableTM w/ 45o Stake Eye for ½” bolt Hole4
Size 12 Oval Sleeves4
1/2" URC Clips4
Fluorescent Green Quake Brake TM Tags4
1/2"-13 x 1 1/4" Stainless Steel Stud Bolts4
QB75 Quake Brake TM 4

DESCRIPTIONQTY.
BILL OF MATERIAL

Special Tools Required for Installation
(Not included with Seismic Sway Bracing Kit - available from Loos & Co., Inc.)

Locoloc No. 1-3 SBHS Hand Swager
Felco C-7 Cable Cutter
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QUAKE BRAKE TM

MODEL QBC-12 SEISMIC SWAY BRACING KIT

INSTALLATION INSTRUCTIONS
STEP 1. Anchorage of the enclosure (rack, cabinet) to the floor.

a. Position the enclosure where it is intended to be installed and mark the floor for the (4) holes
              at the corners of the enclosure base frame. (NOTE: If these holes are not pre-drilled, drill       
              7/16” dia. holes through the enclosure base frame within 2” of each corner.) 

b. Move the enclosure out of the way and drill (4) 3/8” dia. holes to a depth of 3 ” at the 
    locations marked on the floor and clean the residue from the holes.

c. Reposition the enclosure over the (4) drilled holes and, with the hex nut adjusted to the top 
    of the Trubolt, drive a 3/8” x 3 ¾ ” ITW Trubolt with a hammer through each hole in the 
    enclosure frame and into the bottom of each of the (4) drilled holes. 

d. Expand each of the (4) Trubolt anchors by tightening the hex nut to an installation torque of 
    25 ft. lbs.

STEP 2. Quake BrakeTM attachment to the enclosure (rack, cabinet).
    ( Refer to DETAIL “B” on page QBC12-3)

a. Locate the 9/16” dia. holes at the (4) corners of the enclosure top frame. (NOTE: If these       
               holes are not pre-drilled, drill 9/16” dia. holes through the enclosure top frame within 2” of      
               each corner.)

b. Place a ½ ” lock washer and ½ ” flat washer on a ½ ” x 1” hex head cap screw and insert       
               cap screw through one of the holes in the enclosure top frame.

c. Place a ½ “ flat washer over the ½ “ hex head cap screw, thread the ½ “ Molded Polyester     
               Fiberglass Insulator onto the 1/2” hex head cap screw. (Finish tightening by using a wrench  
               on the head of the cap screw.)

d. Thread the ½ “ x 1 ¼ “ stud bolt into the Molded Polyester Fiberglass Insulator and thread     
               the Quake BrakeTM onto the stud bolt. (Do not remove the green Quake BrakeTM tag.)

e. Place a ½ ” lock washer and ½ ” flat washer on a ½ ” x 1” hex head cap screw, insert cap      
               screw through a ½ “ URC clips, thread the cap screw into the top of the Quake BrakeTM             

                       finish tightening the cap screw.

f. Repeat b. through e. at each of the remaining (3) top corners of the enclosure.
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QUAKE BRAKE TM

MODEL QBC-12 SEISMIC SWAY BRACING KIT

INSTALLATION INSTRUCTIONS
( continued )

STEP 3. Stake Eye & Cable Assembly attachment to the roof structure.
    ( Refer to DETAIL “C” on page QBC12-3)

a. Mark the location on the overhead structural steel for the hole to be drilled for anchorage of 
    each of the (4) Stake Eye & Cable Assemblies as shown in Detail “C” on page QBC12-3.

NOTE: It is very important to maintain the proper angles for the braces.
In the Plan View (See page QBC12-2), the angle must be as close as possible to 45o from the 

two sides at the corner of the enclosure. This can be checked by measuring to be sure that the 
dimensions horizontally from both sides of the enclosure are close to equal. 

In the Elevation View (See page QBC12-2), the angle must be 45o or greater from vertical. This 
can be checked by measuring to be sure that the dimension from the top of the  Quake BrakeTM to the 
point of connection to the structure measured horizontally is greater than the dimension measured 
vertically from the top of the Quake BrakeTM to the elevation of the connection to the structure.

b. Drill a 9/16” hole at each of the (4) marked locations on the structure steel.

c. Insert a ½ “ hex head cap screw through a Stake Eye on one of the Cable Assemblies and 
    through one of the (4) holes drilled in the structural steel. 

d. Place a ½ ” flat washer, ½ ” lock washer and ½ “ hex nut on the ½ ” x 1” hex head cap           
               screw and finish tightening the hex nut.                                                                                    

           f. Repeat b. through d. at each of the remaining connections to the structural steel.
          
STEP 4. Stake Eye & Cable Assembly attachment to the Quake BrakeTM.

    ( Refer to DETAIL “B” on page QBC12-3)

a. Slide an oval sleeve onto the plain end of the cable and pass the end of the cable through 
    ONE ear of the URC Clip on top of the Quake BrakeTM and then back through the other side 
    of the oval sleeve.

b. Adjust the cable to remove excessive slack by pulling the cable through the URC Clip and 
    Oval sleeve.

c. Crimp the oval sleeve two times (slightly separated) with the Locoloc No. 1-3 SBHS Hand 
    Swager. 

d. Trim any excess cable with the Felco C-7 Cable Cutter. 

e. Repeat a. through d. on each of the remaining (3) cables.                                            
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Check worst case Overturning Moment
(OM) about Cb - Db

OM = 750# x 3.85 Ft =                                                     2,887.5 Ft#

Stabilizing Mom. by 90% of Wp = 0.9 x 750 x 1.125   = 759.4 Ft#

OM that must be provided by Sway Braces =                2,128.1 Ft#

Horizontal force parallel to Fp that 
Sway Braces at At & Bt must resist =  2,128.1Ft#  = 304#

                                                                   7Ft

Distribution of 304# to Sway Braces:
45% = 304# x .45 = 136.8# at Bt     HrB = 136.8#

55% = 304# x .55 = 167.2# at At     HrA = 167.2#

Worst location is sway brace at At where HrA  = 167.2#

Check Sway Braces Installed at 45o  15o From!

Horizontal as well as 45o  10o From Vertical!

h = 30o Minimum
v = 35o Minimum

Required Horizontal Resistance (Hr) if Sway Brace at At turned
out at 30o from Horizontal h (See Detail Plan View):
Hr at 30o h = 167.2#    = 167.2# = 334.4#

                       Sin 30o         0.5

Required Sway Brace Reaction Rb (Applied load on brace) if
sway brace at At is installed 35o from vertical ( v)
Rb (Applied load on Sway Brace) = 334.4# = 334.4# = 582.6#

                                                         Sin 35o    0.574
Size 12 (RED) Seismic Wire Rope/CableTM OK

Safe Load = 600#

Vertical Reaction (Vr) at At = 334.4#  =  334.4# = 477.7#

                                                          Tan 35o       0.7

Note: Where h  and  v = 30o Minimum:

Rb = 334.4# = 334.4# = 668.8# 
       Sin 30o      0.5   
Vr = 334.4# = 334.4# = 579.5#

       Tan 30o   0.577
This would require a QBC-18 Sway Brace Kit, which utilizes
Size 18 (WHITE) Seismic Wire RopeTM Cable. Safe load = 1100#

Anchorage of Enclosure
Amount of effective weight Wp Distributed to Anchorage at Ab:
    90% Wp x .55 to side Ab - Db = 0.9 x 750# x .55 =  371.3#

    45% of 371.3# Distributed to Ab = 0.45 x 371.3# = 167.0#

Where h = 30o Minimum and v = 35o Minimum:
 Vertical Reaction along At - Ab =                477.7#

Portion of effective Wp distributed to Ab = 167.0#

    Net Uplift at Ab =                      310.7#

Additional anchorage needed to resist  the Greater of
Simultaneous Vertical Load of 1/3 Fp (OSHPD) or

0.2 SDS Wp (2000 International Code)
Use SDS = 2.0 where SS = 300

1/3 Fp = 1/3 x 750# = 250# vs  0.2 SDSWp = 0.2 x 2 x 750# = 300# 
300# will distribute to Ab the same as Wp;
i.e., 0.55 x 0.45 x 300# = 74.25# at Ab

ANCHORAGE AT Ab MUST RESIST 310.7# + 74.25# = 385#

MAX. TENSION ON ANCHORS = 385#

Shear
Assume anchors at  Cb and Db resist all shear.

Fp Distributed to side Ab - Db = 750 x .55 = 412.5#

Horizontal Brace resistance HrA =                 167.2#

Net shear along side Ab - Db =    255.3#

Shear at Ab = 0 and shear at Db = 255.3#

MAX. SHEAR ON ANCHORS = 255#

NOTE: If external angle iron clips are used the Tension load on
concrete anchor bolts should be doubled for prying action.
 

3/8” ITW Trubolt with 3” Embedment and Safety Factor of 4
2000 lb.  Stone Aggregate Concrete

Ultimate Tension = 3480# Ultimate Shear = 4000#  
Allowable Tension = 3480# / 4 =   870#

Allowable Shear     = 4000# / 4 = 1000#      
3000 lb.  Lightweight Concrete

Ultimate Tension = 2940# Ultimate Shear = 4240#  
Allowable Tension = 2940# / 4 =   735#

Allowable Shear     = 4240# / 4 = 1060#

3/8” ITW Trubolt with 3“ Embedment OK
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CALCULATIONS
Reference Sketches on Page QBC12-7

Seismic/Earthquake Load Condition No 1. for QBC-12 Kit
Center of Gravity (Cg) 5% Off Geometric Center of Enclosure in directions

1g Design; i.e.,  HLF = 1.0      Fp = Wp x HLF = 750 lbs. x 1 = 750 lbs.



Check worst case Overturning Moment
(OM) about Cb - Db

OM = 1000# x 3.85 Ft =                                                   3,850.0Ft#

Stabilizing Mom. by 90% of Wp = 0.9 x 750 x 1.125   = 759.4 Ft#

OM that must be provided by Sway Braces =                3,090.6 Ft#

Horizontal force parallel to Fp that 
Sway Braces at At & Bt must resist =  3090.6Ft#  = 441.5#

                                                                   7Ft

Distribution of 441.5# to Sway Braces:
45% = 441.5# x .45 = 198.7# at Bt     HrB = 198.7#

55% = 441.5# x .55 = 242.8# at At     HrA = 242.8#

Worst location is sway brace at At where HrA  = 242.8#

Check Sway Braces Installed at 45o  10o From!
Horizontal as well Minimum 45o From Vertical

h = 35o Minimum
v = 45o Minimum

Required Horizontal Resistance (Hr) if Sway Brace at At turned
out at 35o from Horizontal h (See Detail Plan View):
Hr at  35o h= 242.8#    = 242.8# = 423#

                       Sin 35o       0.574

Required Sway Brace Reaction Rb (Applied load on brace) if
sway brace at At is installed 45o from vertical ( v)
Rb (Applied load on Sway Brace) = 423# =  423#  = 598#

                                                       Sin 45o   0.707
Size 12 (RED) Seismic Wire Rope/CableTM OK

Safe Load = 600#

Vertical Reaction (Vr) at At =    423#     =  423#    = 423#

                                                            Tan 45o       1.0

Note: Where h  and v= 30o Minimum:
Hr = 242.8# = 242.8# = 485.6#

       Sin 30o      0.5
Rb =    Hr    = 485.6# = 971.2# 
       Sin 30o      0.5   
Vr = 485.6# = 485.6# = 841.6#

       Tan 30o   0.577
This would require a QBC-18 Sway Brace Kit, which utilizes
Size 18 (WHITE) Seismic Wire RopeTM Cable. Safe load = 1100#

Anchorage of Enclosure
Amount of effective weight Wp Distributed to Anchorage at Ab:
    90% Wp x .55 to side Ab - Db = 0.9 x 750# x .55 = 371.3#

    45% of 371.3# Distributed to Ab = 0.45 x 371.3# = 167.0#

Where h= 35o Minimum and v= 45o Minimum:
 Vertical Reaction along At - Ab =                423.0#

Portion of effective Wp distributed to Ab = 167.0#

    Net Uplift at Ab =                      256.0#

Additional anchorage needed to resist  the Greater of
Simultaneous Vertical Load of 1/3 Fp (OSHPD) or

0.2 SDS Wp (2000 International Code)
Use SDS = 2.0 where SS = 300

1/3 Fp = 1/3 x 1000# = 333# vs 0.2 SDSWp = 0.2 x 2 x 750# = 300# 
333# will distribute to Ab the same as Wp;
i.e., 0.55 x 0.45 x 333# = 82.42# at Ab

ANCHORAGE AT Ab MUST RESIST 256.0# + 82.42# = 338.42#

MAX. TENSION ON ANCHORS = 338#

Shear
Assume anchors at  Cb and Db resist all shear.

Fp Distributed to side Ab - Db = 1000 x .55 = 550.0#

Horizontal Brace resistance HrA =                   242.8#

Net shear along side Ab - Db =      307.2#

Shear at Ab = 0 and shear at Db = 307.2#

MAX. SHEAR ON ANCHORS = 307#

NOTE: If external angle iron clips are used the Tension load on
concrete anchor bolts should be doubled for prying action.
 

3/8” ITW Trubolt with 3” Embedment and Safety Factor of 4
2000 lb.  Stone Aggregate Concrete

Ultimate Tension = 3480# Ultimate Shear = 4000#  
Allowable Tension = 3480# / 4 =   870#

Allowable Shear     = 4000# / 4 = 1000#      
3000 lb.  Lightweight Concrete

Ultimate Tension = 2940# Ultimate Shear = 4240#  
Allowable Tension = 2940# / 4 =   735#

Allowable Shear     = 4240# / 4 = 1060#

3/8” ITW Trubolt with 3“ Embedment OK
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CALCULATIONS
Reference Sketches on Page QBC12-7

Seismic/Earthquake Load Condition No 2. for QBC-12 Kit
Center of Gravity (Cg) 5% Off Geometric Center of Enclosure in All Directions

1.33g Design; i.e.,  HLF = 1.33      Fp = Wp x HLF = 750 lbs. x 1.33 = 1,000 lbs.


