
No. 4801

  
 
 
Robinson                                                                                 
Meier                              
Juilly & Associates                                
       
                     
                     
                      
                    
 

 
 
 
 
 
 
 
DEFR Guardian Unit 
 
 
 
Structural Calculations 
For Seismic Anchorage  
 
 
 
 
Prepared for:                                                                        
                                                                             
Crenlo                                                                               
June 29, 2018 
RMJ Job No. 18183 
Valid Thru December 31, 2019 
 
 
 
 
 
 

Structural Engineers 

241 Joaquin Avenue 
San Leandro, CA 94577 
(510) 991-0977 

Principals 
Peter Robinson, S.E. 
Jayson E. Haines, S.E. 
 



 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

DEFR Guardian Units 
 

Table of Contents 
 

Description                                      Page 
Project Description/Results ................................. 3 
Scope, Assumptions, Limitations ........................ 4 
Drawing Design Scenarios Summary .................. 5 
Seismic Risk Map ................................................... 6 
G-Series Unit Anchorage Flow Charts ......... 7-10 
Low& Moderate Seismic Calcs.. .................. 11-20 
High Seismic Calcs.. ...................................... 21-30 
Drawings Details ............................................ 31-41 
Appendix ......................................................... 42-52 
 Hilti Output File (Shear) ..................... 43-47 
 Hilti Output File (Tension) ................ 48-52 
 

 



DEFR Guardian Unit Anchorage 
Nationwide 
RMJ Job# 14273 & 18183 
 

Project Description: 
 

This project involves providing server anchorage support for units located throughout the United States.  Calculations have 
been assembled according to two distinct seismic regions low & moderate, and high.  A map has been created based on 
Figures 3.3-1 & 3.3-2 of ASCE 7-10 to define the two different seismic regions.  Please note our seismic map shows three 
distinct regions low, moderate, and high, but for simplicity of our calculations low and moderate were combined into one 
region.  The map also shows a solid line near the New Madrid Fault where the value of Ss exceeds 2.75.  In this area of 
extreme seismic potential, all anchorage is site specific.  The other seismic regions have been determined according to the 
table included below: 
 

Seismic Design Data 

Seismic design 
region 

Short period spectral 
response acceleration Ss 

Short-period site 
coefficient Fa 

Design spectral response 
acceleration at short periods SDS 

Low 0.4 1.5 0.4 

Moderate 1.5 1.0 1.0 

High 2.75 1.0 2.0 
 

Anchorage 
 

Calculations are based ½” diameter Hilti Kwik Bolt KB-TZ Carbon Steel expansion bolts, with the assumptions that anchors 
are not located within any boundary edges, 4” thick concrete minimum thickness, 2” minimum embedment, and 3,000 psi 
regular weight concrete strength.  See table below for allowable cabinet + content weight. 
 

Allowable Values 
 

MAX CABINET 
WT. WITH 

CONTENTS 

LOW & MODERATE SEISMIC HIGH SEISMIC 
GROUND FLOOR UPPER FLOOR GROUND FLOOR UPPER FLOOR 

ON FLOOR RAISED ON FLOOR RAISED ON FLOOR RAISED ON FLOOR RAISED 
SINGLE UNIT          

(4 bolts) 1,600 1,000 1,000 1,000 700 400 600 400 
GANGED UNIT       

(2 bolts/unit) 2,000 2,000 1,200 1,200 2,000 1,000 1,000 1,000 

SS1‐ Site Specific Calculations Required 
 

Anchor Capacities 
 
Bolt Force (tension and shear) summary table. 

Bolt Alignment Max Tension (lbf.) Max Shear (lbf.) % Tens. Capacity % Shear Capacty 
Ground Level (Slab on Grade) 1,199 825 94% 76% 
50% Bld. Ht. (Conc. filled deck) 1,110 733 87% 68% 

 

Hilti output files along with and calculations are in the appendix section of this calculation packet.  Site specific engineering 
is required where SS is greater than 2.75.  Design is in accordance with the 2015 International Building Code along with the 
2016 California Building Code. 
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DEFR Guardian Units by Crenlo 
Scope, Assumptions, and Limitations 
RMJ Job #14273 
November 11, 2015 
Revised June 28, 2018 
 
Special Note: 
Server rack anchorage calculations are valid under the 2015 International Building Code thru 
date noted on cover sheet.  After valid thru date, contact Crenlo for updates.  
 
 Special Inspection shall be provided for expansion bolt installation. 

 Existing concrete shall have a minimum compressive strength of 3,000 psi. 

 Importance factor is assumed to be 1.0. 

 Raised Units not to exceed 18”. 

 Soil class is assumed to be D. 

 Calculations and anchorage are done in accordance with the 2015 IBC and ASCE7-10. 

 Maximum Ss value is 2.75.  Where value of Ss exceeds 2.75, site specific calculations are required for 
all anchorages.  Ss values can exceed 2.75 near the New Madrid fault. 

 The minimum slab on grade thickness is assumed to be 4”. 

 The minimum concrete fill over metal deck thickness is 3½” (with 1 ½” metal deck). 

 Enclosure is assumed to stay rigid during seismic loading (design by others). 

 Computer access floor shall have strength to support compression and lateral loads. 

 Floor slab and concrete filled metal deck shall have strength to resist uplift caused by overturning 
moment of cabinets. 

 Any installation located in a high seismic region above the upper half of building shall be site 
specific.  The second floor of a 2 story building is not considered the upper half of the building. 

 Ganged Units based on a Minimum of 2 Units.  

 Calculations are for DEFR Guardian units. 
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S DEFR L & M d t S i iSummary: DEFR - Low & Moderate Seismic

Single 
DEFR
UnitUnit

Ground Floor >50% of building  
height

Concrete Slab 
(4" min)

Site Specific

>0%, <50% of 
building height

Concrete Fill over 
metal deck (3½" min. 

conc. Cover)

18" raised 
computer floor

no computer 
floor

18" raised 
computer floor

no computer 
floor

metal deck (3½  min. 
conc. Cover)

Max Wt =1 600# Max Wt =1 000# Max Wt =1 000#Max Wt =1 000#

SK3

SK6

Drawing 
Ref.

Max Wt.=1,600#

SK3

SK7

Max Wt.=1,000#

SK3

SK8

Max Wt.=1,000#

SK3

SK9

Max Wt.=1,000#

SK6 SK7 SK8SK9

Use
(4) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 
per unit, Embed 

2" Min.

Use
(4) 1/2" Dia. Hilti Kwik 
Bolt KB-TZ per unit, 
Embed 2" Min. & ½" 
Dia. Threaded Rod

Use
(4) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 

per unit, Embed 2" 
Min.

Use
(4) 1/2" Dia. Hilti Kwik 
Bolt KB-TZ per unit, 

Embed 2" Min. & 1/2" 
Dia. Threaded Rod
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Summary: DEFR - Low & Moderate Seismic

Ganged DEFR 
Units

(2 OR MORE UNITS GANGED)(2 OR MORE UNITS GANGED)

Ground Floor >0%, <50% of building 
height

Concrete Slab 
(4" min)

Concrete Fill over 
metal deck

(3½"min. conc. cover)

>50% of building 
height

Site Specific
(4" min)

no computer 
floor

no computer 
floor

metal deck
(3½"min. conc. cover)

18" raised 
computer floor

18" raised 
computer floor

Max Wt =1 600# Max Wt =1 200#Max Wt.=1,200#Load in 
Max Wt =1 200#

SK4

SK6

SK4

SK9

SK4

SK7

Drawing 
Ref.

Use
(4) 1/2" Dia Hilti

Use
(4) 1/2" Dia Hilti Kwik

Use
(2) 1/2" Dia Hilti

Max Wt.=1,600# Max Wt.=1,200#Max Wt.=1,200#Load in 
pounds

SK5

SK8

Use
(2) 1/2" Dia Hilti

Max Wt.=1,200#

Use
(4) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 
per unit, Embed 
2" Min. Per Unit

Use
(4) 1/2" Dia. Hilti Kwik 
Bolt KB-TZ per unit, 
Embed 2" Min. & ½" 
Dia. Threaded Rod 

Use
(2) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 

per unit, Embed 2" 
Min. Per Unit

Use
(2) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 

per unit, Embed 2" 
Min. Per Unit
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S DEFR Hi h S i iSummary: DEFR - High Seismic

Single 
DEFR
Unit

Ground Floor >0%, <50% of 
building height

Concrete Slab 
(4" min)

Concrete Fill over 
metal deck

(3½"min. conc. cover)

>50% of building 
height

Site Specific

(3½"min. conc. cover)

no computer 
floor

18" raised 
computer floor

no computer 
floor

18" raised 
computer floor

Max  Max 
Wt 400#

Max Wt.=700#Load in 
pounds

Max Wt.=700#

SK3

SK6

Drawing 
Ref.

Max 
Wt.=400#

Max 
Wt.=400#

Max Wt.=700#Load in 
pounds

Max Wt.=700#

SK3

SK6

SK3

SK6

SK3

SK6

UseUseUse
Use

(4) 1/2" Di Use
(4) 1/2" Dia. 

Hilti Kwik Bolt 
KB-TZ, Embed 

Use
(4) 1/2" Dia. 

Hilti Kwik Bolt 
KB-TZ, Embed 

Use
(4) 1/2" Dia. 

Hilti Kwik Bolt 
KB-TZ, Embed 

Use
(4) 1/2" Dia. 

Hilti Kwik Bolt 
KB-TZ, Embed 
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Summary: DEFR - High Seismic

Ganged DEFR
Units

(2 OR MORE UNITS 
GANGED)GANGED)

Ground 
Floor

>0%, <50% of 
building height

Concrete Slab 
(4" min)

Concrete Fill over 
metal deck

(3½" min. conc. cover)

>50% of building 
height

Site Specific(4" min) metal deck
(3½" min. conc. cover)

no computer 
floor

18" raised 
computer floor

no computer 
floor

18" raised 
computer floor

Site Specific

Max Wt =1 000#Max Wt =1 200#Max Wt =1 200#Load in 
Max Wt =1 000#

SK4

SK9

SK4

SK6

SK4

SK7

Drawing 
Ref.

Use Use Use

Max Wt.=1,000#Max Wt.=1,200#Max Wt.=1,200#Load in 
pounds

SK4

SK8

Use

Max Wt.=1,000#

SK9SK6 SK7

Use
(4) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 
per unit, Embed 
2" Min. Per Unit

Use
(4) 1/2" Dia. Hilti Kwik 
Bolt KB-TZ per unit, 
Embed 2" Min. & ½" 

Dia. Threaded Rod Per 

Use
(4) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 
per unit, Embed 
2" Min. Per Unit

SK8

Use
(4) 1/2" Dia. Hilti 
Kwik Bolt KB-TZ 
per unit, Embed 
2" Min. Per Unit
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Find the Seismic Design Category (SDC) Unit : DEFR

Project Location: Low & Moderate Seismic
Latitude: Varies Varies

D Table 1613.5.2 & Section 1613.5.2

Longitude:

Soil Classification: D Table 1613.5.2 & Section 1613.5.2
II Table 1604.5

Information from U.S. Geological Survey Website
http://earthquake.usgs.gov/research/hazmaps/

SS= 1.500 g

Soil Classification:
Occupancy Category:

S 500 g

S1= 1.070 g

Fa= 1.000 Table 1613.5.3(1)

Fv= 1.500 Table 1613.5.3(2)

SMS= 1.50 g (Equation 16-37)

SM1= 1.61 g (Equation 16-38)SM1 1.61 g (Equation 16-38)

SDS= 1.000 g (Equation 16-39)

SD1= 1.070 g (Equation 16-40)

Seismic Design Category (SDC): Varies
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Load Case: Single Unit (Ground floor)Load Case:

Depth (D) (in) = 40

Width (W) (in) = 24.00
Height  (H) (in) = 82.750 SDS = 1.0

Unit Weight (lb.) = 1,600 Ip = 1.0 (Importance)

Single Unit (Ground floor)

Cabinet Dimensions

Seismic Force

Center of Gravity Location

Low & Moderate 
Seismic

g ( )

Unit Part Weight (lbs) X (in) Y (in) Z (in) ap = 1.0 (Cabinets)

DEFR Frame+Contents 1,600 12.000 20 41.375 Rp = 2.5 (Cabinets)

z/h = 0.0 (Ground Floor)

Transverse Anchorage Spacing (in) = 36.00 Fp = 0.160 W

Longitudinal Anchorage Spacing (in) = 14 Fp,min = 0.30 W
Fp,max = 1.60 W

y

Use Fp = 0.30 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.30 (41.375 in. x 1600lbs.) = 19,860 lb-in

0.9xResisting

DEFR unit Plan

Longitudinal Seismic 
Force (Fp)0.9xResisting

Moment = 0.9 [1600 lbs. x (12in)]= 17,280 lb-in 36 in.

Total # of Bolts = 4 Anchorage Force = 230 lbs/per bolt
Shear Force = 600 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor

14 in.

Longitudinal Seismic 
Force (Fp)

Transverse Overturning
Overturning

Moment = 0.30 (41.375 in. x 1600lbs.) = 19,860 lb-in

36 in

Design Bolts for 230 lbs tension, 600 lbs. shear, longitudinal direction

DEFR unit Plan

Transverse 36 in.
0.9xResisting

Moment = 0.9 [1600 lbs. x (20in.)]= 28,800 lb-in

Total # of Bolts = 4 Anchorage Force = 0 lbs/per bolt
Shear Force = 600 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor 14 in.
Design Bolts for 0 lbs tension, 600 lbs. shear, transverse direction

Transverse
Seismic Force (Fp)

Design Bolts for 0 lbs tension, 600 lbs. shear, transverse direction

Drawing Reference See: SK3 & SK6
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Load Case Single Units on 18in raised computer floor (Ground floor)Load Case:

Raised Floor = 18 in

Depth (D) (in) = 40
Width (W) (in) = 24.00 SDS = 1.0

Height  (H) (in) = 82.750 Ip = 1.0 (Importance)

Unit Weight (lb) = 1,000 ap = 1.0 (Cabinets)

Single Units on 18in raised computer floor (Ground floor)

Center of Gravity Location

Low & Moderate 
Seismic

Unit Dimensions Seismic Force

Unit Weight (lb) = 1,000 ap 1.0 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Rp = 2.5 (Cabinets)

DEFR Frame+Contents 1,000 12.000 20 59.375 z/h = 0.0 (Ground Floor)

Fp = 0.160 W

Transverse Anchorage Spacing (in) = 36.00 Fp,min = 0.30 W

Longitudinal Anchorage Spacing (in) = 14 Fp,max = 1.60 W

Use F = 0 30 W

Center of Gravity Location

Use Fp = 0.30 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.30 (59.375 in. x 1000lbs.) = 17,813 lb-in

0.9xResisting
Moment = 0 9 [1000 lb (12i )] 10 800 lb in 36 in

DEFR unit Plan

Longitudinal Seismic 
Force (Fp)

Moment = 0.9 [1000 lbs. x (12in.)]= 10,800 lb-in   36 in.

Total # of Bolts = 4 Anchorage Force = 626 lbs/per bolt
Shear Force = 375 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor

14 in.
Design Bolts for 626 lbs tension, 375 lbs. shear, longitudinal direction

Force (Fp)

Transverse Overturning
Overturning

Moment = 0.30 (59.375 in. x 1000lbs.) = 17,813 lb-in

   36 in.
0 9 R i ti

Design Bolts for 626 lbs tension, 375 lbs. shear, longitudinal direction

DEFR unit Plan

Transverse
Seismic Force (Fp)

0.9xResisting
Moment = 0.9 [1000 lbs. x (20in)]= 18,000 lb-in

Total # of Bolts = 4 Anchorage Force = 0 lbs/per bolt
Shear Force = 375 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor 14 in.
Design Bolts for 00 lbs tension, 375 lbs. shear, transverse direction

Transverse
Seismic Force (Fp)

Drawing Reference See: SK3 & SK9
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Load Case Ganged Unit (Ground floor)Load Case:

# of Units ganged (min.)= 2

Depth (D) (in) = 40
Width (W) (in) = 24.00 SDS = 1.0

Ganged Unit (Ground floor)

Low & Moderate 
Seismic

Single Unit Dimension Seismic Force

Width (W) (in) = 24.00 SDS = 1.0

Height  (H) (in) = 82.750 Ip = 1.0 (Importance)

Frame Weight (lb.) = 1,600 ap = 1.0 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Rp = 2.5 (Cabinets)

2 - DEFR Frame+Contents 3,200 24 20 41.375 z/h = 0.0 (Ground Floor)

Fp = 0.160 W

Longitudinal Anchorage Spacing (in) = 30.00 Fp min = 0.30 W

Center of Gravity Location

Seismic

Longitudinal Anchorage Spacing (in) = 30.00 Fp,min 0.30 W

Transverse Anchorage Spacing (in) = 36.00 Fp,max = 1.60 W

Use Fp = 0.30 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.30 (41.375 in. x 3200lbs.) = 39,720 lb-in DEFR unit Plan

Longitudinal Seismic Force

0.9xResisting
Moment = 0.9 (3200 lbs. x24 in.)= 69,120 lb-in

Anchorage Force = 0 lbs 2 ganged units
Shear Force = 1,200 lbs/per bolt Total # of bolts/Unit = 2

Anchorage and Shear Force Increased by Overstrength Factor
Design Bolts for 0 lbs tension 1 200 lbs shear transverse direction

Longitudinal Seismic Force

Transverse Overturning
Overturning

Moment = 0.30 (41.375 in. x 3200lbs.) = 39,720 lb-in

0.9xResisting
M 600 lb i

Design Bolts for 0 lbs tension, 1,200 lbs. shear, transverse direction

Ganged DEFR unit Plan
Transverse Seismic Force

Moment = 0.9 (3200 lbs x20 in.) = 57,600 lb-in

Anchorage Force = 0 lbs/per bolt 2 ganged units
Shear Force = 1,200 lbs/per bolt Total # of bolts/Unit = 2

Anchorage and Shear Force Increased by Overstrength Factor

D i R f S

Design Bolts for 0 lbs tension, 1,200 lbs. shear, transverse direction

SK4 & SK6Drawing Reference See:
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L d C G d it 18i i d t fl (G d Fl )Load Case:

# of Units ganged (min.)= 3

Raised Floor = 18 in

Depth (D) (in) = 40
Width (W) (in) = 24.00 SDS = 1.0

Single Unit Dimension

Low & Moderate 
Seismic

Ganged units on 18in raised computer floor (Ground Floor)

Seismic Force

( ) ( )

Height  (H) (in) = 82.750 Ip = 1.0 (Importance)

Frame Weight (lb.) = 1,200 ap = 1.0 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Rp = 2.5 (Cabinets)

3 - DEFR Frame+Contents 3,600 24 20 59.375 z/h = 0.0 (Ground Floor)

Fp = 0.160 W

Longitudinal Anchorage Spacing (in) = 30.00 Fp,min = 0.30 W

Center of Gravity Location

p

Transverse Anchorage Spacing (in) = 36.00 Fp,max = 1.60 W

Use Fp = 0.30 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.3 (59.375 in. x 3600lbs.) = 64,125 lb-in

0 9xResisting

Ganged DEFR unit Plan
Longitudinal Seismic Force

0.9xResisting
Moment = 0.9 (3600 lbs. x24 in.)= 77,760 lb-in

Anchorage Force = 0 lbs/per bolt 3 ganged units
Shear Force = 900 lbs/per bolt Total # of bolts/Unit = 2

Anchorage and Shear Force Increased by Overstrength Factor
Design Bolts for 0 lbs tension, 900 lbs. shear, longitudinal direction

Longitudinal Seismic Force

Transverse Overturning
Overturning

Moment = 0.3 (59.375in. x 3600lbs.) = 64,125 lb-in

0.9xResisting
Moment = 0 9 (3600 lbs x20 in ) = 64 800 lb-in

Design Bolts for 0 lbs tension, 900 lbs. shear, longitudinal direction

Ganged DEFR unit Plan
Transverse Seismic Force

Moment = 0.9 (3600 lbs x20 in.) = 64,800 lb-in

Anchorage Force = 0 lbs/per bolt 3 ganged units
Shear Force = 900 lbs/per bolt Total # of bolts/Unit = 2

Anchorage and Shear Force Increased by Overstrength Factor

SK4 & SK9Drawing Reference See:

Design Bolts for 0 lbs tension, 900 lbs. shear, transverse direction

SK4 & SK9Drawing Reference See:
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Load Case: Single Unit ( ≤ 50% of Bldg Ht )Load Case:
(i.e. 2nd floor of a 4 story building or 4th floor of an 8 story building)

Depth (D) (in) = 40
Width (W) (in) = 24.00 SDS = 1.0

Height  (H) (in) = 82.750 Ip = 1.0 (Importance)

Seismic Force

Single Unit ( ≤ 50% of Bldg. Ht.)

Low & Moderate 
Seismic

Unit Dimensions

Unit Weight (lb) = 1,200 ap = 1.0 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Rp = 2.5 (Cabinets)

DEFR Frame+Contents 1,200 12 20 41.375 z/h = 0.5 (50% of bldg ht.)

Fp = 0.320 W

Longitudinal Anchorage Spacing (in) = 36.00 Fp,min = 0.30 W

Transverse Anchorage Spacing (in) = 14 Fp,max = 1.60 W

Center of Gravity Location

g p g ( ) p,

Use Fp = 0.320 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.32 (41.375 in. x 1200lbs.) = 15,888 lb-in

0.9xResisting
Moment = 0 9 [1200 lbs x (12in )]= 12 960 lb-in

DEFR unit Plan

Longitudinal Seismic 
Force (Fp)

Moment = 0.9 [1200 lbs. x (12in.)]= 12,960 lb-in
   36 in.

Total # of Bolts = 4 Anchorage Force = 261 lbs/per bolt
Shear Force = 480 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor
14 in.

Design Bolts for 261 lbs tension, 480 lbs. shear, longitudinal direction

Longitudinal Seismic 
Force (Fp)

Transverse Overturning
Overturning

Moment = 0.32 (41.375 in. x 1200lbs.) = 15,888 lb-in

   36 in.
0.9xResisting

Design Bolts for 261 lbs tension, 480 lbs. shear, longitudinal direction

DEFR unit Plan

Transverse
Seismic Force (Fp)0.9xResisting

Moment = 0.9 [1200 lbs. x (20in)]= 21,600 lb-in

Total # of Bolts = 4 Anchorage Force = 0 lbs/per bolt
Shear Force = 480 lbs/per bolt 14 in.

Anchorage and Shear Force Increased by Overstrength Factor

Design Bolts for 0 lbs tension, 480 lbs. shear, transverse direction

Transverse
Seismic Force (Fp)

SK3 & SK7

Design Bolts for 0 lbs tension, 480 lbs. shear, transverse direction

Drawing Reference See:
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Load Case: Single Units on 18in Raised Comp floor (≤50% of Bldg Ht )Load Case:
(i.e. 2nd floor of a 4 story building or 4th floor of an 8 story building)

Raised Floor = 18 in

Depth (D) (in) = 40
Width (W) (in) = 24.00 SDS = 1.0

Height  (H) (in) = 82.750 Ip = 1.0 (Importance)

Single Units on 18in Raised Comp. floor (≤50% of Bldg. Ht.)

Seismic ForceUnit Dimensions

Low & Moderate 
Seismic

Unit Weight (lb) = 1,000 ap = 1.0 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Rp = 2.5 (Cabinets)

DEFR Frame+Contents 1,000 12 20 59.375 z/h = 0.5 (50% of bldg ht.)

Fp = 0.320 W

Longitudinal Anchorage Spacing (in) = 36.00 Fp,min = 0.30 W

Transverse Anchorage Spacing (in) = 14 Fp,max = 1.60 W

Center of Gravity Location

Use Fp = 0.320 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.32 (59.375 in. x 1000lbs.) = 19,000 lb-in

0.9xResisting
Moment = 0 9 [1000 lbs x (12in)]= 10 800 lb-in

DEFR unit Plan

Longitudinal Seismic 
Force (Fp)Moment = 0.9 [1000 lbs. x (12in)]= 10,800 lb-in

   36 in.

Total # of Bolts = 4 Anchorage Force = 732 lbs/per bolt
Shear Force = 400 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor

14 in.

Longitudinal Seismic 
Force (Fp)

Transverse Overturning
Overturning

Moment = 0.32 (59.375 in. x 1000lbs.) = 19,000 lb-in

0.9xResisting   36 in.

Design Bolts for 732 lbs tension, 400 lbs. shear, longitudinal direction

DEFR unit Plan

Transverse0.9xResisting   36 in.
Moment = 0.9 [1000 lbs. x (20in.)]= 18,000 lb-in

Total # of Bolts = 4 Anchorage Force = 35 lbs/per bolt
Shear Force = 400 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor 14 in.

D i B lt f 35 lb t i 400 lb h t di ti

Transverse
Seismic Force (Fp)

SK3 & SK8

Design Bolts for 35 lbs tension, 400 lbs. shear, transverse direction

Drawing Reference See:
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Load Case: Ganged Unit (≤ 50% of Bldg Ht )Load Case:

# of Units ganged (max)= 2

Depth (D) (in) = 40
Width (W) (in) = 24.00 SDS = 1.0

Ganged Unit (≤ 50% of Bldg. Ht.)

Low & Moderate 
Seismic

Seismic ForceSingle Unit Dimension

Width (W) (in) 24.00 SDS 1.0

Height  (H) (in) = 82.750 Ip = 1.0 (Importance)

Frame Weight (lb.) = 1,200 ap = 1.0 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Rp = 2.5 (Cabinets)

2 - DEFR Frame+Contents 2,400 24 20 41.375 z/h = 0.5 (50% of bldg ht.)

Fp = 0.320 W

Longitudinal Anchorage Spacing (in) = 30.00 Fp,min = 0.30 W

Center of Gravity Location

Seismic

Longitudinal Anchorage Spacing (in)  30.00 Fp,min 0.30 W

Transverse Anchorage Spacing (in) = 36.00 Fp,max = 1.60 W

Use Fp = 0.320 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.32 (82.75/2 in. x 2400lbs.) = 31,776 lb-in Ganged DEFR unit Plan

Longitudinal Seismic Force

0.9xResisting
Moment = 0.9 (2400 lbs. x24 in.)= 51,840 lb-in

Anchorage Force = 0 lbs 2 ganged units
Shear Force = 960 lbs/per bolt Total # of bolts/Unit = 2

Anchorage and Shear Force Increased by Overstrength Factor
Design Bolts for 0 lbs tension 960 lbs shear longitudinal direction

Longitudinal Seismic Force

Transverse Overturning
Overturning

Moment = 0.32 (82.75/2 in. x 2400lbs.) = 31,776 lb-in

0.9xResisting
M t 43 200 lb i

Ganged DEFR unit Plan

Design Bolts for 0 lbs tension, 960 lbs. shear, longitudinal direction

Transverse Seismic Force

Moment = 0.9 (2400 lbs x20 in.) = 43,200 lb-in

Anchorage Force = 0 lbs/per bolt 2 ganged units
Shear Force = 960 lbs/per bolt Total # of bolts/Unit = 2

Anchorage and Shear Force Increased by Overstrength Factor
Design Bolts for 0 lbs tension, 960 lbs. shear, transverse direction

Drawing Reference See: SK4 & SK7



Crenlo
241 Joaquin Ave. Low & Moderate Seismic
San Leandro, CA 94577 Job No. : 14273 Date: 06/29/18
510.991.0977 By: JH Page: 20

L d C G d it 18i i d t fl (≤50% f Bld Ht )Load Case:

# of Units ganged (max)= 2

Raised Floor = 18 in

Depth (D) (in) = 40
Width (W) (in) = 24.00 SDS = 1.0

Single Unit Dimension Seismic Force

Ganged units on 18in raised computer floor (≤50% of Bldg. Ht.)

Low & Moderate 
Seismic( ) ( )

Height  (H) (in) = 82.750 Ip = 1.0 (Importance)

Frame Weight (lb.) = 1,200 ap = 1.0 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Rp = 2.5 (Cabinets)

2 - DEFR Frame+Contents 2,400 12.000 20 59.375 z/h = 0.5 (50% of bldg ht.)

Fp = 0.320 W

Longitudinal Anchorage Spacing (in) = 24 Fp,min = 0.30 W

Center of Gravity Location

p

Transverse Anchorage Spacing (in) = 36.00 Fp,max = 1.60 W

Use Fp = 0.320 W

Longitudinal Overturning Ω = 2.5 Overstrength

Overturning
Moment = 0.32 (59.375 in. x 2400lbs.) = 45,600 lb-in Ganged DEFR unit Plan

Longitudinal Seismic Force

0.9xResisting
Moment = 0.9 (2400 lbs. x12 in.)= 25,920 lb-in

2 ganged units
Anchorage Force = 513 lbs/per bolt

Shear Force = 240 lbs/per bolt Total # of bolts/Unit = 4
Anchorage and Shear Force Increased by Overstrength Factor

Longitudinal Seismic Force

Anchorage and Shear Force Increased by Overstrength Factor

Transverse Overturning
Overturning

Moment = 0.3 (59.375in. x 2400lbs.) = 45,600 lb-in

0 9xResisting

Ganged DEFR unit Plan

Design Bolts for 513 lbs tension, 240 lbs. shear, longitudinal direction

Transverse Seismic orce

0.9xResisting
Moment = 0.9 (2400 lbs x20 in.) = 43,200 lb-in

Anchorage Force = 42 lbs/per bolt 2 ganged units
Shear Force = 240 lbs/per bolt Total # of bolts/Unit = 4

Anchorage and Shear Force Increased by Overstrength Factor
Design Bolts for 42 lbs tension, 240 lbs. shear, transverse direction

Drawing Reference See: SK5 & SK8

Design Bolts for 42 lbs tension, 240 lbs. shear, transverse direction
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Find the Seismic Design Category (SDC) Unit : DEFRFind the Seismic Design Category (SDC) Unit : DEFR

Project Location: High Seismic
Latitude: Varies Varies

D Table 1613.5.2 & Section 1613.5.2
II Table 1604.5Occupancy Category:

Longitude:

Soil Classification:
II Table 1604.5

Information from U.S. Geological Survey Website
http://earthquake.usgs.gov/research/hazmaps/

SS= 2.750 g

S1= 1 070 g

Occupancy Category:

S1= 1.070 g

Fa= 1.000 Table 1613.5.3(1)

Fv= 1.500 Table 1613.5.3(2)

SMS= 2.75 g (Equation 16-37)

SM1= 1.61 g (Equation 16-38)

S = 1 833 g (Equation 16 39)SDS= 1.833 g (Equation 16-39)

SD1= 1.070 g (Equation 16-40)

Seismic Design Category (SDC): Varies
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Load Case:

Depth (D) (in) = 40 SDS = 1.83 High Seismic

Width (W) (in) = 24.00 Ip = 1.0 (Importance)

Frame Height (in) = 82.750 ap = 1.0 (Cabinets)

Max Weight (lb.) = 700 Rp = 2.5 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) z/h = 0.0 (Ground Floor)

DEFR Frame+Contents 700 12.000 20 41.375 Fp = 0.293 W

Fp,min = 0.55 W

Longitudinal Anchorage Spacing (in) = 14 Fp,max = 2.93 W

Transverse Anchorage Spacing (in) = 36.00 Use Fp = 0.550 W
Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.55 (41.375 in. x 700lbs.) = 15,929 lb-in

0.9xResisting
Moment = 0.9 [(700 lbs. - Vert. Comp.) x 12in.]= 4,788 lb-in

257 lbs    36 in.Vertical Component (0.2*SDS*Wp) =

Single unit (Ground floor)

Center of Gravity Location

Unit Dimensions Seismic Force

DEFR unit Plan

Longitudinal Seismic 
Force (Fp)

Total # of Bolts = 4 Anchorage Force = 995 lbs/per bolt
Shear Force = 481 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor

14 in.

Transverse Overturning
Overturning

Moment = 0.55 (41.375 in. x 700lbs.) = 15,929 lb-in

0.9xResisting    36 in.
Moment = 0.9 [(700 lbs. - Vert. Comp.) x (20in.)]= 7,980 lb-in

257 lbs

Total # of Bolts = 4 Anchorage Force = 276 lbs/per bolt
Shear Force = 481 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor 14 in.

SK3 & SK6

DEFR unit Plan

Design Bolts for 276 lbs tension, 481 lbs. shear, longitudinal direction

Design Bolts for 995 lbs tension, 481 lbs. shear, longitudinal direction

Vertical Component (0.2*SDS*Wp) =

Drawing Reference See:

Transverse
Seismic Force (Fp)
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Load Case:

18 in

Depth (D) (in) = 40 SDS = 1.83 High Seismic

Width (W) (in) = 24.00 Ip = 1.0 (Importance)

Frame Height (in) = 82.750 ap = 1.0 (Cabinets)

Max Weight (lb.) = 400 Rp = 2.5 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) z/h = 0.0 (Ground Floor)

DEFR Frame+Contents 400 12.000 20 59.375 Fp = 0.293 W

Fp,min = 0.55 W

Transverse Anchorage Spacing (in) = 36.00 Fp,max = 2.93 W

Longitudinal Anchorage Spacing (in) = 14 Use Fp = 0.550 W
Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.55 (59.375 in. x 400lbs.) = 13,063 lb-in

0.9xResisting
Moment = 0.9 [(400 lbs. - Vert. Comp.) x (12in.)]= 2,736 lb-in   36 in.

Single units on 18in raised computer floor (Ground floor)

Raised Floor =

Center of Gravity Location

Seismic Force

DEFR unit Plan

Unit Dimensions

Longitudinal Seismic 
Force (Fp)

[( p ) ( )] ,
147 lbs

Total # of Bolts = 4 Anchorage Force = 922 lbs/per bolt
Shear Force = 275 lbs./per bolt

Anchorage and Shear Force Increased by Overstrength Factor
14 in.

Transverse Overturning
Overturning

Moment = 0.55 (59.375 in. x 400lbs.) = 13,063 lb-in

0.9xResisting    36 in.
Moment = 0.9 [(400 lbs. - Vert. Comp.) x (20in)]= 4,560 lb-in

147 lbs

Total # of Bolts = 4 Anchorage Force = 295 lbs/per bolt
Shear Force = 481 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor 14 in.

Vertical Component (0.2*SDS*Wp) =

Design Bolts for 922 lbs tension, 275 lbs. shear, longitudinal direction

Design Bolts for 295 lbs tension, 481 lbs. shear, longitudinal direction

Vertical Component (0.2*SDS*Wp) =

*Site Specific Engineering Required*

DEFR unit Plan

Transverse
Seismic Force (Fp)
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Load Case:

# of Units ganged (min)= 2

Width (W) (in) = 40 SDS = 1.83 High Seismic

Depth (D) (in) = 24.00 Ip = 1.0 (Importance)

Frame Height (in) = 82.750 ap = 1.0 (Cabinets)

Max Weight (lb.) = 2,000 Rp = 2.5 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) z/h = 0.0 (Ground Floor)

2 - DEFR Frame+Contents 4,000 24 20 41.375 Fp = 0.293 W

Fp,min = 0.55 W
Fp,max = 2.93 W

Longitudinal Anchorage Spacing (in) = 24.00 Use Fp = 0.550 W
Transverse Anchorage Spacing (in) = 36.00 Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.55 (41.375 in. x 4000lbs.) = 91,025 lb-in

Single Unit Dimension Seismic Force

Ganged DEFR unit Plan

Ganged Unit (Ground floor)

Center of Gravity Location

0.9xResisting
Moment = 0.9 [(4000 lbs. - Vert. Comp.) x24 in.]= 54,720 lb-in

1,467 lbs

Anchorage Force = 945 lbs/per bolt 2 ganged units
Shear Force = 1,375 lbs/per bolt Total # of bolts/Unit = 4

Anchorage and Shear Force Increased by Overstrength Factor

Transverse Overturning
Overturning

Moment = 0.55 (41.375 in. x 4000lbs.) = 91,025 lb-in

0.9xResisting
Moment = 0.9 [(4000 lbs - Vert. Comp.) x20 in.] = 45,600 lb-in

1,467 lbs
2 ganged units

Anchorage Force = 789 lbs/per bolt Total # of bolts/Unit = 4
Shear Force = 1,375 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor

Vertical Component (0.2*SDS*Wp) =

Ganged DEFR unit Plan

SK5 & SK6Drawing Reference See:

Design Bolts for 789 lbs tension, 1,375 lbs. shear, transverse direction

Vertical Component (0.2*SDS*Wp) =

Design Bolts for 945 lbs tension, 1,375 lbs. shear, longitudinal direction

Longitudinal Seismic 

Transverse Seismic Force
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Load Case:

# of Units ganged (min)= 2

18 in

Width (W) (in) = 40 SDS = 1.83 High Seismic

Depth (D) (in) = 24.00 Ip = 1.0 (Importance)

Frame Height (in) = 82.750 ap = 1.0 (Cabinets)

Max Weight (lb.) = 1,000 Rp = 2.5 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) z/h = 0.0 (Ground Floor)

2 - DEFR Frame+Contents 2,000 24 20 59.375 Fp = 0.293 W

Fp,min = 0.55 W

Longitudinal Anchorage Spacing (in) = 24 Fp,max = 2.93 W

Transverse Anchorage Spacing (in) = 36.00 Use Fp = 0.550 W
Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.55 (59.375 in. x 2000lbs.) = 65,313 lb-in Ganged DEFR unit Plan

Ganged units on 18in raised computer floor (Ground floor)

Raised Floor =

Center of Gravity Location

Single Unit Dimension Seismic Force

Longitudinal Seismic Force

0.9xResisting
Moment = 0.9 [(2000 lbs. - Vert. Comp.) x24 in.]= 27,360 lb-in

733 lbs
2 ganged units

Anchorage Force = 988 lbs/per bolt
Shear Force = 688 lbs/per bolt Total # of bolts/Unit = 4

Anchorage and Shear Force Increased by Overstrength Factor

Transverse Overturning
Overturning

Moment = 0.55 (59.375in. x 2000lbs.) = 65,313 lb-in

0.9xResisting
Moment = 0.9 [(2000 lbs - Vert. Comp.) x20 in.] = 22,800 lb-in

733 lbs
2 ganged units

Anchorage Force = 738 lbs/per bolt
Shear Force = 688 lbs/per bolt Total # of bolts/Unit = 4

Anchorage and Shear Force Increased by Overstrength Factor

SK5 & SK9Drawing Reference See:

Design Bolts for 738 lbs tension, 688 lbs. shear, longitudinal direction

Vertical Component (0.2*SDS*Wp) =

Vertical Component (0.2*SDS*Wp) =

Ganged DEFR unit Plan

Design Bolts for 988 lbs tension, 688 lbs. shear, longitudinal direction

Transverse Seismic Force
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Load Case: Single Unit ( ≤ 50% of Bldg. Ht.)
(i.e. 2nd floor of a 4 story building or 4th floor of an 8 story building)

Depth (D) (in) = 40 SDS = 1.83 High Seismic

Width (W) (in) = 24.00 Ip = 1.0 (Importance)

Frame Height (in) = 82.750        ap = 1.0 (Cabinets)

Max Weight (lb.) = 600 Rp = 2.5 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) z/h = 0.5 (50% of bldg ht.)

DEFR Frame+Contents 600 12.000 20 41.375 Fp = 0.587 W

Fp,min = 0.55 W

Longitudinal Anchorage Spacing (in) = 14.00 Fp,max = 2.93 W

Transverse Anchorage Spacing (in) = 36 Use Fp = 0.587 W
Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.59 (41.375 in. x 600lbs.) = 14,564 lb-in

0.9xResisting
Moment = 0.9 [(600 lbs. - Vert. Comp.) x (12in.)]= 4,104 lb-in

Seismic ForceUnit Dimensions

DEFR unit Plan

Center of Gravity Location

Longitudinal Seismic 
Force (Fp)

220 lbs    36 in.

Total # of Bolts = 4 Anchorage Force = 363 lbs/per bolt
Shear Force = 440 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor
14 in.

Transverse Overturning
Overturning

Moment = 0.59 (41.375 in. x 600lbs.) = 14,564 lb-in

0.9xResisting    36 in.
Moment = 0.9 [(600 lbs. - Vert. Comp.) x (20in)]= 6,840 lb-in

220 lb-in

Total # of Bolts = 4 Anchorage Force = 690 lbs/per bolt
Shear Force = 440 lbs/per bolt 14 in.

Anchorage and Shear Force Increased by Overstrength Factor
Design Bolts for 690 lbs tension, 440 lbs. shear, longitudinal direction

Design Bolts for 363 lbs tension, 440 lbs. shear, longitudinal direction

Vertical Component (0.2*SDS*Wp) =

DEFR unit Plan

*Site Specific Engineering Required*

Vertical Component (0.2*SDS*Wp) =

Transverse
Seismic Force (Fp)
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Load Case:
(i.e. 2nd floor of a 4 story building or 4th floor of an 8 story building)

Depth (D) (in) = 40 18 in SDS = 1.83 High Seismic

Width (W) (in) = 24.00 Ip = 1.0 (Importance)

Frame Height (in) = 82.750 ap = 1.0 (Cabinets)

Max Weight (lb.) = 400 Rp = 2.5 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) z/h = 0.5 (50% of bldg ht.)

DEFR Frame+Contents 400 12.000 20 59.375 Fp = 0.587 W

Fp,min = 0.55 W

Transverse Anchorage Spacing (in) = 36 Fp,max = 2.93 W

Longitudinal Anchorage Spacing (in) = 14.00 Use Fp = 0.587 W
Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.59 (59.375 in. x 400lbs.) = 13,933 lb-in

0.9xResisting
Moment = 0 9 [(400 lbs Vert Comp ) x (12in)]= 2 736 lb-in

Raised Floor =

Single unit on 18in raised computer floor (≤ 50% of Bldg. Ht.)

Center of Gravity Location

Unit Dimensions Seismic Force

DEFR unit Plan

Longitudinal Seismic 
Force (Fp)Moment = 0.9 [(400 lbs. - Vert. Comp.) x (12in)]= 2,736 lb-in

147 lbs    36 in.

Total # of Bolts = 4 389 lbs/per bolt
293 lbs/per bolt

Anchorage and Shear Force Increased by Overstrength Factor 14 in.

Transverse Overturning
Overturning

Moment = 0.59 (59.375 in. x 400lbs.) = 13,933 lb-in

0.9xResisting    36 in.
Moment = 0.9 [(400 lbs. - Vert. Comp.) x (20in.)]= 4,560 lb-in

147 lb-in

Total # of Bolts = 4 Anchorage Force = 837 lbs/per bolt
Shear Force = 293 lbs/per bolt 14 in.

Anchorage and Shear Force Increased by Overstrength Factor

DEFR unit Plan

Anchorage Force =
Shear Force =

Vertical Component (0.2*SDS*Wp) =

Vertical Component (0.2*SDS*Wp*20in) =

Design Bolts for 389 lbs tension, 293 lbs. shear, longitudinal direction

Design Bolts for 837 lbs tension, 293 lbs. shear, longitudinal direction

*Site Specific Engineering May Result in Higher Loads*

Force (Fp)

Transverse
Seismic Force (Fp)
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Load Case:

# of Units ganged (min)= 2

SDS = 1.83 High Seismic

Depth (D) (in) = 40 add 0 in Edge length Ip = 1.0 (Importance)

Width (W) (in) = 24.00 ap = 1.0 (Cabinets)

Frame Height (in) = 82.750 Rp = 2.5 (Cabinets)

Max Weight (lb.) = 1,000 z/h = 0.5 (50% of bldg ht.)

Unit Part Weight (lbs) X (in) Y (in) Z (in) Fp = 0.587 W

2 - DEFR Frame+Contents 2,000 24 20 41.375 Fp,min = 0.55 W
Fp,max = 2.93 W

Longitudinal Anchorage Spacing (in) = 24 Use Fp = 0.587 W
Transverse Anchorage Spacing (in) = 36.00 Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.59 (41.375 in. x 2000lbs.) = 48,547 lb-in

0 9xResisting

Ganged Unit (≤ 50% of Bldg. Ht.)

Center of Gravity Location

Ganged DEFR unit Plan

Seismic Force

Single Unit Dimension

Longitudinal Seismic Force

0.9xResisting
Moment = 0.9 [(2000 lbs. - Vert. Comp.) x24 in.]= 27,360 lb-in

733 lbs

2 ganged units
Anchorage Force = 552 lbs

Shear Force = 733 lbs/per bolt Total # of bolts/Unit = 4
Anchorage and Shear Force Increased by Overstrength Factor

Transverse Overturning
Overturning

Moment = 0.59 (41.375 in. x 2000lbs.) = 48,547 lb-in

0.9xResisting
Moment = 0.9 [(2000 lbs - Vert. Comp.) x20 in.] = 22,800 lb-in

733 lbs

2 ganged units
Anchorage Force = 447 lbs/per bolt Total # of bolts/Unit = 4

Shear Force = 733 lbs/per bolt
Anchorage and Shear Force Increased by Overstrength Factor

Design Bolts for 552 lbs tension, 733 lbs. shear, longitudinal direction

Vertical Component (0.2*SDS*Wp) =

Vertical Component (0.2*SDS*Wp) =

Ganged DEFR unit Plan

SK5 & SK7Drawing Reference See:

Design Bolts for 447 lbs tension, 733 lbs. shear, longitudinal direction

Transverse Seismic Force
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Load Case:

# of Units ganged (min)= 2

18 in

Depth (D) (in) = 40 SDS = 1.83 High Seismic

Width (W) (in) = 24.00 Ip = 1.0 (Importance)

Frame Height (in) = 82.750 ap = 1.0 (Cabinets)

Max Weight (lb.) = 1,000 Rp = 2.5 (Cabinets)

Unit Part Weight (lbs) X (in) Y (in) Z (in) z/h = 0.5 (50% of bldg ht.)

2 - DEFR Frame+Contents 2,000 24 20 59.375 Fp = 0.587 W

Fp,min = 0.55 W

Longitudinal Anchorage Spacing (in) = 24 Fp,max = 2.93 W

Transverse Anchorage Spacing (in) = 36.00 Use Fp = 0.587 W
Ω = 2.5 Overstrength

Longitudinal Overturning
Overturning

Moment = 0.59 (59.375 in. x 2000lbs.) = 69,667 lb-in

0.9xResisting

Raised Floor =

Ganged unit on 18in raised computer floor (≤ 50% of Bldg. Ht.)

Seismic ForceSingle Unit Dimension

Ganged DEFR unit Plan

Center of Gravity Location

Longitudinal Seismic Force

0.9xResisting
Moment = 0.9 (2000 lbs. x24 in.)= 27,360 lb-in

733 lbs

2 ganged units
Anchorage Force = 1,102 lbs/per bolt

Shear Force = 733 lbs/per bolt Total # of bolts/Unit = 4
Anchorage and Shear Force Increased by Overstrength Factor

Transverse Overturning
Overturning

Moment = 0.59 (59.375in. x 2000lbs.) = 69,667 lb-in

0.9xResisting
Moment = 0.9 [(2000 lbs - Vert. Comp.) x20 in.] = 22,800 lb-in

733 lb-in

2 ganged units
Anchorage Force = 814 lbs/per bolt

Shear Force = 733 lbs/per bolt Total # of bolts/Unit = 4
Anchorage and Shear Force Increased by Overstrength Factor

Design Bolts for 814 lbs tension, 733 lbs. shear, longitudinal direction

Ganged DEFR unit Plan

Vertical Component (0.2*SDS*Wp) =

Design Bolts for 1,102 lbs tension, 733 lbs. shear, longitudinal direction

Vert. Comp. (0.2*SDS*Wp)=

Drawing Reference See: SK5 & SK8

Transverse Seismic Force
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