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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  sei smi c pr ot ect i on of  el ect r i cal  
equi pment ,  condui t ,  and ext er i or  ut i l i t i es. .

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   The i nt ent  of  t hi s speci f i cat i on i s t o 
pr ovi de f or  adequat e r esi st ance t o l at er al  f or ces 
i nduced by ear t hquakes f or  el ect r i cal  equi pment  and 
syst ems descr i bed her ei n.   The desi gn sei smi c 
l at er al  f or ces ar e i n addi t i on t o t he " nor mal "  
gr avi t y f or ces ( wei ght )  act i ng on t he component s of  
a syst em.   Thi s gui de speci f i cat i on wi l l  be used i n 
conj unct i on wi t h Sect i on 13 48 73 SEI SMI C CONTROL 
FOR MECHANI CAL EQUI PMENT

Equi pment  i n t he f ol l owi ng sei smi c desi gn cat egor i es 
do not  r equi r e pr ot ect i on f r om sei smi c event s ( r ef er  
t o UFC 3- 301- 01 f or  def i ni t i on of  cat egor i es A 
t hr ough F) .
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  a.   Equi pment  i n Sei smi c Desi gn Cat egor i es A and B.

  b.   Equi pment  i n Sei smi c Desi gn Cat egor y C when 
t he i mpor t ance f act or  i s equal  t o 1. 0.

  c.   Equi pment  i n Sei smi c Desi gn Cat egor i es D,  E,  
and F t hat  ar e mount ed at  1. 2 m 4 f eet  or  l ess above 
a f l oor  l evel  and wei gh 1780 N 400 l bs or  l ess and 
ar e not  cr i t i cal  t o t he cont i nued oper at i on of  t he 
structure.

  d.   Equi pment  i n Sei smi c Desi gn Cat egor i es C,  D,  
E,  and F wei ghi ng 95 N 20 l bs or  l ess or  
di st r i but i on syst ems wei ghi ng 7 N/ m 5 l b/ f t  or  l ess.

Thi s sect i on can be used f or  br aci ng det ai l s of  
medi cal  equi pment  by edi t i ng t he speci f i cat i on 
accordingly.

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

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 325 (2017) Steel Construction Manual

ASTM INTERNATIONAL (ASTM)

ASTM E580/E580M (2017) Standard Practice for Installation 
of Ceiling Suspension Systems for 
Acoustical Tile and Lay-in Panels in Areas 
Subject to Earthquake Ground Motions
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U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-301-01 (2019) Structural Engineering

UNDERWRITERS LABORATORIES (UL)

UL 1598 (2008; Reprint Oct 2012) Luminaires

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

**************************************************************************
NOTE:   Desi gner  shoul d ver i f y t hat  speci f i ed det ai l s 
do not  i nt er f er e wi t h t he per f or mance of  t he 
cat hodi c pr ot ect i on syst em ( when used)  or  of  t he 
v i br at i on i sol at i on syst ems.

For  syst ems and equi pment  i n bui l di ngs t hat  have a 
per f or mance obj ect i ve hi gher  t han l i f e- saf et y,  t he 
desi gner  shoul d show a " GA"  c l assi f i cat i on f or  t he 
i t ems under  SD- 02 Shop Dr awi ngs i n t he SUBMI TTALS 
par agr aph.   The Engi neer  of  Recor d ( EOR)  shoul d 
r evi ew t he det ai l s of  t hese essent i al  syst ems and 
assess t hei r  i mpact  on t he st r uct ur al  suppor t i ng 
syst em of  t he essent i al  bui l di ng.

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

The requirements for seismic protection measures described in this section 
shall be applied to the electrical equipment and systems listed below.  
Structural requirements shall be in accordance with Section 13 48 73  
SEISMIC CONTROL FOR MECHANICAL EQUIPMENT.

1.2.2   Electrical Equipment

**************************************************************************
NOTE:   The desi gner  must  ensur e t hat  t he l i s t  bel ow 
i ncl udes al l  el ect r i cal  i t ems t o be br aced.   Del et e 
t he i t ems whi ch ar e not  par t  of  t he pr oj ect  and add 
i t ems whi ch ar e not  i ncl uded i n t he l i s t .

For  equi pment  and syst ems i n bui l di ngs wi t h a 
per f or mance obj ect i ve gr eat er  t han l i f e- saf et y,  t he 
desi gner  shoul d pr ovi de t wo separ at e l i s t s of  
equi pment  and syst ems:   1)   I t ems t hat  ar e essent i al  
t o t he hi gher  l evel  of  post - ear t hquake per f or mance,  
and 2)   I t ems t hat  ar e not  essent i al  but  ar e 
necessar y t o pr ovi de a l i f e- saf et y l evel  of  
ear t hquake pr ot ect i on.

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

Electrical equipment shall include the following items to the extent 
required on the drawings or in other sections of these specifications:

Control Panels Air Handling Units
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Pumps with Motors Switchgear

Light Fixtures Unit Substations

Motor Control Centers Transformers

Switchboards (Floor Mounted) Storage Racks

Solar Heating Units [_____]

1.2.3   Electrical Systems

**************************************************************************
NOTE:   The desi gner  must  l i s t  bel ow al l  el ect r i cal  
syst ems whi ch ar e t o be i nst al l ed or  modi f i ed.

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

The following electrical systems shall be installed as required on the 
drawings and other sections of these specifications and shall be 
seismically protected in accordance with this specification:  [_____]

1.2.4   Contractor Designed Bracing

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when t he Cont r act or  
wi l l  desi gn t he br aci ng.   The desi gner  wi l l  r ef er  
and/ or  modi f y t he l i s t i ngs above or  wi l l  l i s t  bel ow 
t he equi pment  and syst ems t o r ecei ve sei smi c 
br aci ng.   Del et e t hi s par agr aph when al l  br aci ng 
det ai l s and l ocat i ons ar e i ndi cat ed on t he dr awi ngs.

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

Submit copies of the Design Calculations with the Drawings.  Calculations 
shall be approved, certified, stamped and signed by a Registered 
Professional Engineer.  Calculations shall verify the capability of 
structural members to which bracing is attached for carrying the load from 
the brace.  Design the bracing in accordance with UFC 3-301-01  and 
additional data furnished by the Contracting Officer.  Resistance to 
lateral forces induced by earthquakes shall be accomplished without 
consideration of friction resulting from gravity loads.  UFC 3-301-01  uses 
parameters for the building, not for the equipment in the building; 
therefore, corresponding adjustments to the formulas shall be required.  
Loadings determined using UFC 3-301-01  are based on strength design; 
therefore, AISC 325  shall be used for the design.  Develop the bracing for 
the following electrical equipment and systems:  [_____].

1.2.5   Conduits Requiring No Special Seismic Restraints

**************************************************************************
NOTE:   Ret ai n onl y t hose i t ems f ound i n t he pr oj ect  
f or  t hi s l i s t  of  condui t s t hat  do not  r equi r e 
sei smi c r est r ai nt s.   For  f aci l i t i es desi gnat ed as 
cr i t i cal ,  hazar dous,  or  essent i al ,  del et e or  make 
except i ons f or  condui t s whi ch wi l l  r equi r e sei smi c 
restraint.

**************************************************************************
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Seismic restraints may be omitted from electrical conduit less than  64 mm  
2-1/2 inches  trade size and [_____].  All other interior conduit, shall be 
seismically protected as specified.

1.3   EQUIPMENT REQUIREMENTS

**************************************************************************
NOTE:   Sei smi c cont r ol  does not  guar ant ee t hat  t he 
equi pment  i t sel f  i s  r ugged enough t o sur vi ve 
ear t hquake shaki ng.   When a pi ece of  equi pment  i s 
r equi r ed t o r emai n oper at i onal  af t er  an ear t hquake,  
t he manuf act ur er  shoul d be consul t ed r egar di ng t he 
capabi l i t i es of  t he equi pment  t o wi t hst and sei smi c 
loading.

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

Submit detail drawings along with catalog cuts, templates, and erection 
and installation details, as appropriate, for the items listed.  
Submittals shall be complete in detail, indicating thickness, type, grade, 
class of metal, and dimensions; and shall show construction details, 
reinforcement, anchorage, and installation with relation to the building 
construction.  Submit copies of the design calculations with the detail 
drawings.  Calculations shall be stamped by a registered engineer and 
shall verify the capability of structural members to which bracing is 
attached for carrying the load from the brace.

1.3.1   Rigidly Mounted Equipment

**************************************************************************
NOTE:   Ri gi dl y mount ed equi pment  i s def i ned as 
havi ng a per i od of  v i br at i on of  0. 06 seconds or  l ess 
f or  t he equi pment  pl us i t s mount i ng.   Equi pment  wi t h 
a f undament al  per i od gr eat er  t han 0. 06 seconds 
shoul d be assumed t o be f l exi bl y mount ed or  nonr i gi d 
and desi gned i n accor dance wi t h t he next  par agr aph 
below.

Li st  i t ems t hat  may r equi r e addi t i onal  
r ei nf or cement s ( i nt er nal l y)  t o pr event  per manent  
def or mat i on,  di s l ocat i ons,  separ at i on of  component s,  
or  ot her  damage,  whi ch woul d r ender  t he equi pment  
i noper at i ve f or  s i gni f i cant  per i ods of  t i me 
f ol l owi ng a sei smi c event  and t o meet  t he speci f i ed 
r equi r ement s ( such as engi ne- dr i ven gener at or s,  
et c. ,  whi ch consi st  of  a number  of  i ndi v i dual  
component s bui l t  i nt o an assembl y by t he 
manuf act ur er s) .   For  emer gency gener at or s i ncl ude 
auxi l i ar y i t ems r equi r ed f or  t he gener at or  t o 
oper at e,  such as bat t er y r acks and day t anks.

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

The following specific items of equipment:  [_____] to be furnished under 
this contract shall be constructed and assembled to withstand the seismic 
forces specified in UFC 3-301-01 .  Each item of rigid electrical equipment 
shall be entirely located and rigidly attached on one side only of a 
building expansion joint.  Piping, electrical conduit, etc., which cross 
the expansion joint shall be provided with flexible joints that are 
capable of accommodating displacements equal to the full width of the 
joint in both orthogonal directions.
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Engine-Generators
Substations
Transformers
Switch Boards and Switch Gears
Motor Control Centers
Free Standing Electric Motors
[_____]

1.3.2   Nonrigid or Flexibly-Mounted Equipment

**************************************************************************
NOTE:   The appr opr i at e l at er al  f or ce coef f i c i ent ,  
based on t he gui del i nes i n Sect i on 13 48 73 SEI SMI C 
CONTROL FOR MECHANI CAL EQUI PMENT f or  nonr i gi d or  
f l exi bl y- mount ed equi pment ,  shoul d be cal cul at ed and 
i nser t ed i n t he second br acket ed bl ank space.

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

The following specific items of equipment to be furnished:  [_____] shall 
be constructed and assembled to resist a horizontal lateral force of 
[_____] times the operating weight of the equipment at the vertical center 
of gravity of the equipment.

1.4   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
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under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

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

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality 
Control approval.] [information only.  When used, a designation following 
the "G" designation identifies the office that will review the submittal 
for the Government.]  Submittals with an "S" are for inclusion in the 
Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Lighting Fixtures in Buildings
Equipment Requirements

SD-03 Product Data

Lighting Fixtures in Buildings ; G[, [_____]]
Equipment Requirements ; G[, [_____]]
Contractor Designed Bracing ; G[, [_____]]

PART 2   PRODUCTS

**************************************************************************
NOTE:   Appr opr i at e mat er i al s f or  st r uct ur al  suppor t s 
must  be used i n cor r osi ve envi r onment s.   Di ssi mi l ar  
met al s must  be i sol at ed.

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

2.1   LIGHTING FIXTURE SUPPORTS

Lighting fixtures and supports shall conform to UL 1598 .

2.2   SWAY BRACING MATERIALS

Sway bracing materials (e.g. rods, plates, rope, angles, etc.) shall be as 
specified in Section 13 48 73  SEISMIC CONTROL FOR MECHANICAL EQUIPMENT.

PART 3   EXECUTION

3.1   SWAY BRACES FOR CONDUIT

Conduit shall be braced as for an equivalent weight pipe in accordance 
with Section 23 05 48.19  [SEISMIC] BRACING FOR HVAC.

3.2   LIGHTING FIXTURES IN BUILDINGS

Lighting fixtures and supports shall conform to the following:

3.2.1   Pendant Fixtures

Pendant fixtures shall conform to the requirements of UFC 3-301-01 .
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3.2.2   Ceiling Attached Fixtures

3.2.2.1   Recessed Fluorescent Fixtures

Recessed fluorescent individual or continuous-row mounted fixtures shall 
be supported by a seismic-resistant suspended ceiling support system built 
in accordance with [ ASTM E580/E580M ][Section 09 51 00  ACOUSTICAL 
CEILINGS].  Seismic protection for the fixtures shall conform to the 
requirements of UFC 3-301-01 .  Recessed lighting fixtures not over  25 kg  
56 pounds  in weight may be supported by and attached directly to the 
ceiling system runners using screws or bolts, number and size as required 
by the seismic design.  Fixture accessories, including louvers, diffusers, 
and lenses shall have lock or screw attachments.

3.2.2.2   Surface-Mounted Fluorescent Fixtures

Surface-mounted fluorescent individual or continuous-row fixtures shall be 
attached to a seismic-resistant ceiling support system built in accordance 
with [ ASTM E580/E580M ][Section 09 51 00  ACOUSTICAL CEILINGS].  Seismic 
protection for the fixtures shall conform to the requirements of 
UFC 3-301-01 .

3.2.3   Assembly Mounted on Outlet Box

A supporting assembly, that is intended to be mounted on an outlet box, 
shall be designed to accommodate mounting features on  [100] [75] mm  [4] 
[3] inch  boxes, plaster rings, and fixture studs.

3.2.4   Wall-Mounted Emergency Light Unit

Attachments for wall-mounted emergency light units shall be designed and 
secured for the worst expected seismic disturbance at the site.

3.2.5   Lateral Force

Structural requirements for light fixture bracing shall be in accordance 
with Section 13 48 73  SEISMIC CONTROL FOR MECHANICAL EQUIPMENT.

        -- End of Section --
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