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SECTI ON 26 05 48

SEI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT
11/ 23

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requirenents for seisnic protection of electrica
equi pnment systens.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Projects having both antiterrorism (UFC 4-010-01)
and seismic protection requirenents will require the
specification to be edited such that the nost
stringent of both requirements is net.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The intent of this specification is to
provi de for adequate resistance to forces induced by
eart hquakes for electrical equipnent systemns

descri bed herein. The design seisnmic |ateral and
vertical forces are in addition to the "normal"
gravity forces (weight) acting on the components of
a system

Use Section 01 45 35 SPECI AL | NSPECTI ONS f or
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requi red inspections and testing of electrica
conponents, supports, and attachments.

Use this guide specification in conjunction wth
Section 23 05 48.19 SEI SM C BRACI NG FOR HVAC and
Section 13 48 73 SEI SM C CONTROL FOR M SCELLANEQUS
EQUI PMENT, for projects that include HVAC or

M scel | aneous equi pnent.

Desi gn supports and attachnents in accordance with
UFC 3-301-01 Structural Engi neering.

Desi gn supports and attachnents in accordance with
UFC 3-301-02 for Risk Category V Structures.

UFC 3-301-01 adopts ASCE 7-16 "M ni mum Desi gn Loads
and Associated Criteria for Buildings and O her
Structures”, with nodifications. Refer to UFC
3-301-01 and ASCE 7-16 for seismc design | oads and
associated criteria. Seismc provisions of UFC
3-301-01 and ASCE 7-16 (Chapter 13) use phrase
"Nonstructural electrical conmponents". This

speci fication uses phrase "el ectrical conponents”
for brevity.

The designer has three options to provide seisnic
protection for a project:

a. Issue a Contract requiring the Contractor to
hire a registered professional engineer to design
supports and attachnents and subnit the stanped
cal cul ati ons and drawi ngs in accordance with this

section. The Contracting Oficer will "accept" the
design but the registered engi neer (Engi neer of
Record) will have final responsibility for the

adequacy of the structural supports and attachnents.

b. Hire an Architect-Engi neer who will use this
section and will submt cal cul ati ons and draw ngs
stanped by a regi stered professional engineer. The
Contracting Officer will "accept" the design but the
regi stered engi neer (Engi neer of Record) will have
final responsibility for the adequacy of the
structural supports and attachnents. One of the
di sadvant ages of this approach may be that the
actual equi pnent di mensi ons, wei ghts and nounti ng
details may not be known until the equipment is
acquired. The professional engineer should
re-eval uate design during the construction phase
usi ng actual equi pnent information when revi ew ng
sei sm c support and attachment shop draw ngs and
performfield inspections as part of the fina
responsibility.

c. Performthe design in house, in which case the
CGovernnment designer will have final responsibility
for the adequacy of the structural supports and
attachments. One of the di sadvantages of this
approach may be that the actual equi prent
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di nrensi ons, wei ghts and nmounting details nay not be
known until the equipnent is acquired. The

CGover nrent desi gner shoul d re-eval uate design during
t he construction phase using actual equi pnent

i nformati on when revi ewi ng seisnic support and
attachment shop drawi ngs and performfield

i nspections as part of the final responsibility.

Regardl ess of who performs the design, this section
properly edited, must be included in the
construction docunents to allow the Contractor to
provide the seismc protection features.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

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

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)
ASCE 7-16 (2017; Errata 2018; Supp 1 2018) M ni nmum
Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)
ASME B18.21.1 (2009; R 2016) Washers: Helica
Spring-Lock, Tooth Lock, and Pl ain Washers
(I'nch Series)
ASME B18. 22M (1981; R 2017) Metric Plain Washers
AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel
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ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M

ASTM A53/ A53M

ASTM A153/ A153M

ASTM A307

ASTM A500/ A500M

ASTM A563

ASTM A572/ A572M

ASTM A603

ASTM A992/ A992M

ASTM B695

ASTM E580/ E580M

ASTM F436

ASTM F959/ F959M

ASTM F1554

ASTM F3125/ F3125M

(2019) Standard Specification for Carbon
Structural Steel

(2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

(2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2021) Standard Specification for Carbon
Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

(2023) Standard Specification for

Col d- For med Wl ded and Seanl ess Car bon
Steel Structural Tubing in Rounds and
Shapes

(2021; E 2022a) Standard Specification for
Carbon and Alloy Steel Nuts

(2021; E 2021) Standard Specification for
Hi gh-Strength Low Al |l oy Col unbi um Vanadi um
Structural Steel

(2019) Standard Specification for
Zinc-Coated Steel Structural Wre Rope

(2022) Standard Specification for
Structural Steel Shapes

(2021) Standard Specification for Coatings
of Zinc Mechanically Deposited on Iron and
St eel

(2022) Standard Practice for Installation
of Ceiling Suspension Systens for
Acoustical Tile and Lay-in Panels in Areas
Subj ect to Earthquake G ound Motions

(2011) Hardened Steel Washers

(2017a; R 2023) Standard Specification for
Conpr essi bl e-Washer - Type Direct Tension
Indicators for Use with Structural
Fasteners, Inch and Metric Series

(2020) Standard Specification for Anchor
Bolts, Steel, 36, 55, and 105-ksi Yield
Strength

(2019) Standard Specification for High

Strength Structural Bolts and Assenblies,
Steel and Alloy Steel, Heat Treated, |nch
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1.

1.

Di mensi ons 120 ksi and 150 ksi M ni mum
Tensile Strength, and Metric Di nmensions
830 MPa and 1040 MPa M ni num Tensil e
Strength
| CC EVALUATI ON SERVI CE, INC. (I CC ES)
| CC ES AC156 (2012) Acceptable Criteria for Seismc
Certification by Shake-Tabl e Testing of
Nonstruct ural Comnponents
| NTERNATI ONAL CODE COUNCI L (1 CC)
I CC IBC (2021) International Building Code
METAL FRAM NG MANUFACTURERS ASSOCI ATI ON ( MFMAR)
MFMVA- 4 (2004) Metal Fram ng Standards Publication

U S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 810 (2022; Rev H; Change 1) Environnent al
Engi neeri ng Consi derations and Laboratory
Tests

UFC 3-301-01 (2023) Structural Engineering

UFC 3-301-02 (2020) Design of Risk Category V
Structures, National Strategic Mlitary
Asset s

UNDERWRI TERS LABORATORI ES (UL)

UL 1598 (2021; Reprint Jun 2021) Lum naires
VI BRATI ON | SOLATI ON AND SEI SM C CONTROL MANUFACTURERS ASSCCI ATI ON
(VI SCVA)

VI SCVA 413 (2014) Installing Seismc Restraints for

El ectrical Equi prent
2  SYSTEM DESCRI PTI ON

2.1 CGeneral Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Designer should verify that specified details
do not interfere with the performance of the

cat hodi c protection system (when used) or of

vi bration isolation systens.

For systems and equi pnent in Ri sk Category V
bui | di ngs that have a perfornmance objective higher
than non-nission critical (NMC), the designer should
show a "G' classification for the itens under SD-02
Shop Drawings in the SUBM TTALS paragraph. The

Engi neer of Record (EOR) should review the details
of these essential systens and assess their inpact
on the structural supporting systemof the essenti al
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1

buil ding. This also includes Designated Seisnic
Systens that nust renain operational after an

eart hquake. Use of isolation and energy dissipation
systens are allowed for Risk Category V electrica
conmponent s.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

NOTE: Choose the first paragraph for projects where
Contractor will design seismc protection system or
choose the second paragraph for projects where
Archi tect - Engi neer (AE) or Government designer will
design seismic protection system

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

[ Design and provide seismc supports and attachnents in accordance with
UFC 3-301-01 and ASCE 7-16.[ Design and provide seismc supports and
attachnments, and isolation and energy dissipation systens in accordance
with UFC 3-301-02.]]

[ Provi de seisnic supports and attachnents as indicated and in accordance
with UFC 3-301-01 and ASCE 7-16.[ Provide seisnmc supports and
attachments, and isolation and energy dissipation systens as indicated and
in accordance with UFC 3-301-02.]]

Conponents, supports, and attachments nust conply with follow ng
structural design criteria:

Ri sk Category: [I] [II] [I11] [IV] [V]

Seism c Design Category: [C] [D [E] [F].

Sei sm ¢ Design Spectral Response Accel eration Paraneter at Short
Period (SDS): | ].

Sei sm c Design Spectral Response Acceleration Paranmeter at period of 1
second (SD1): | ].

[Seismic relative displacenent within structure[, between hei ght

[ ] and height | 11: [ nr i nches. ]
[Seisnic relative di splacenent between structure [ ] and structure
[ 1[, at level 1: nr i nches. ]

Apply the seismc requirements described in this section and on the
drawi ngs to the electrical components listed in paragraph ELECTRI CAL
COVPONENTS.

El ectrical conponents and their supports nust be attached or anchored to
structure.

2.2 El ectri cal Conponents

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: Provide list below that includes all
electrical items to be supported and attached.
Delete the itenms which are not part of the project
and add items which are not included in the list.

The lists should be broken out as follows:
For nonstructural electrical conponents in Risk

Category I, I, Ill, or IV structures, two separate
lists of components nmust be provided; components
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with Ip = 1.0 and conponents with Ip = 1.5
(Desi gnated Seismc Systens).

For nonstructural electrical conponents in Risk
Category V structures, the designer must provide
three separate lists; non-Mssion Critical (NMO),
Mssion Critical Level 1 (M1 conponents mnust be
fully operational imrediately after a seismc
event), or Mssion Critical Level 2 (MC2 components
nmust be repairable and operable within 3 days after
a seismc event).

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Provi de seismc supports and attachnents for the followi ng electrical
conponents in accordance with the requirenents of this specification:

[ Components with Inmportance Factor (lp) = 1.0:
Battery Systens
Control Panel s
Generators
Li ght Fi xtures
Mot or s
Mot or Control Centers
Phot ovol t ai ¢ Panel s
Swi t chgear
Swi t chboar ds
Sol ar Heating Units
St or age Racks
Transforners
Unit Substations
Uninterrupti bl e Power Supply Systens
Distribution Systens [Conduit, Cable Tray, Busway, and Raceway]
Uility and Service Lines
[ Premanuf acturered nodul ar el ectrical systems: | 11
[&her electrical conponents: [ 11

[ 1]

[ Components with Inportance Factor (Ip) = 1.5 [Designated Seismnmic Systens]
Emer gency and standby power systens
Fire detection and suppressi on systens
Emergency exit l|ighting
Uility and service lines in Risk Category IV: | ]
[ 11

[Non-M ssion Critical (NMC) Components in Risk Category V
Insert edited list here simlar to one above for Ip = 1.0]

[Mssion Critical Level 1 (MC-1) Components in Risk Category V
Insert edited list here simlar to one above for Ip = 1.0]

[Mssion Critical Level 2 (MC-2) Components in Risk Category V
Insert edited list here simlar to one above for Ip = 1.0]

[Electrical conponents classified as nonbuilding structure: | 11
1.2.3 [ Contractor Designed] Supports and Attachnents

Provi de seism c supports and attachments[, and isolation and energy
di ssipation systens] for electrical conponents.
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1.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

NOTE: Retain follow ng paragraph when the
Contractor will design the supports and
attachments. Indicate perm ssible |ocations of
supports and attachnents on draw ngs for projects
that require Contractor to design supports and
attachnments. Engineer of Record (EOR) nust review
adequacy of structure to resist seismc and ot her

| oads, and nodify support |ayout or design

rei nforcement of structural nenbers if capacity of
structural menbers is exceeded. Delete this

par agraph when all supports and attachnents details
and | ocations are indicated on the draw ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Contractor must retain services of a Registered Professional Engineer to
desi gn supports and attachnments[, and isolation and energy dissipation
systenms] for electrical conmponents.[ Supports and attachments, and

i sol ati on and energy dissipation systenms that induce torsion in structural
menbers are not permitted.]

Submit copies of the Design Cal cul ati ons and Desi gn Draw ngs.
Cal cul ati ons and Drawi ngs nust be stanped and signed by Contractor's
Regi st ered Prof essional Engi neer. ]

[ Submit | ndependent Design Review Report, prepared by Contractor's

i ndependent Professional Engineer for Risk Category V electrical
conponents, supports and attachments, and isolation and energy dissipation
systens in accordance with UFC 3-301-02.]

3 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submittal
items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.
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The "S" classification indicates subnittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Equi prent Requirenents; G, [__ 11
Lighting Fixtures; ¢, |
SD- 03 Product Data
Supports and Attachnents; G, [ 11
Equi prent Requirenents; G, [__ 11
Lighting Fixtures; ¢, |
Flexible Fittings; C[, |
Anchors; G
I sol ati on And Energy Dissipation Systens; G
SD- 05 Design Data
Design Calculations; G, [ 1]
Design Drawings; G, [ 1]
| ndependent Design Review Report; G
SD-06 Test Reports
Anchors; CG[, [ 1]
SD-07 Certificates

| CC ES AC156 Shake Table Test; ¢, |

PART 2 PRODUCTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Appropriate materials for structural supports
must be used in corrosive environments. Dissimlar
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2.

2.

netal s nust be isol at ed.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

1 EQUI PMENT REQUI REMENTS

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Seismic control does not guarantee that the
equi prent itself is rugged enough to survive

eart hquake shaking. Wen a piece of equipment is
required to remain operational after an earthquake,
i ncl ude paragraph SPECI AL TESTI NG FOR

SElI SM C- RESI STI NG EQUI PMENT.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Equi prent nust be rugged enough to survive design seismc event.|

Equi pnent conponents desi gnated as Designated Seismc Systems or MC-1
(Mssion Critical Level 1) rnust remain operational as required in

par agraph SPECI AL TESTI NG FOR SEI SM C- RESI STI NG EQUI PMENT. ]

Submit detail draw ngs of supports and attachments[, and isolation and
energy di ssipation systens] along with[ cal culations,] catalog cuts,

tenpl ates, and erection and installation details, as appropriate, for the
items listed in paragraph ELECTRI CAL COVPONENTS. I ndicate thickness,
type, grade, class of netal, and di nensions; and show construction
details, reinforcenment, anchorage, and installation with relation to the
bui | di ng construction.

[ Submit cal cul ati ons and draw ngs that are stanmped and signed by
Contractor's regi stered professional engineer. Design nmust be based on
actual equi pnent and system |l ayout. Design mnmust include calcul ated | oads
and capacity of materials utilized for the connection of the equi pment or
systemto the structure. Analysis nust detail anchoring nethods.
]Include drawing for[ Mssion Critical Equipnment and] Designated Seismc
Syst em Equi pnent indicating the equi pment |ocation in the facility to be
used for the installation. Equipnent must be rigidly or flexibly nounted
as indicated. Roof nounted equi pnent both vibration isolated and
noni sol at ed, nust have support nenbers desi gned and anchored to buil di ng
structure.

1.1 Ri gi dly (Base and Suspended) Mounted Equi prent

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Rigidly nounted equi pnent is defined as
havi ng a period of vibration of 0.06 seconds or |ess
for the equiprment plus its nounting. Equipnent with
a fundanental period greater than 0.06 seconds
shoul d be assuned to be flexibly mounted or nonrigid
and designed in accordance with the next paragraph
bel ow.

List items that may require additiona
reinforcements (internally) to prevent pernanent
deformati on, dislocations, separation of conponents,
or other damage, which woul d render the equi prment

i noperative for significant periods of tine
following a seismc event and to neet the specified
requi renents (such as engi ne-driven generators,
etc., which consist of a nunber of individua
conponents built into an assenbly by the
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manuf acturers). For emergency generators include
auxiliary itenms required for the generator to

operate, such as battery racks and day tanks.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The follow ng specific items of equipnent nmust be constructed and
assenbled to withstand the seismc forces specified in UFC 3-301-01 |
UFC 3-301-02]. Entirely locate each itemof rigid electrical equipnent
and rigidly attach on one side only of a building expansion joint.
Provide items such as electrical conduit, which cross the building
expansion joint with flexible joints that are capabl e of accombdati ng
di spl acenents equal to the full width of the joint in each orthogona
direction.

Engi ne- Generat ors

Subst ati ons

Transf orners

Swi tch Boards and Switch Gear
Motor Control Centers

Free Standing Electric Mdtors

1]

Equi prent furni shed under this Contract nust be [rigidly nounted] [rigidly
nount ed using cast-in-place anchor bolts or post-installed anchors that
are qualified for use in cracked concrete. Cast-in-place anchor bolts
nmust conformto ASTM F1554]. For any rigid equipnent which is rigidly
anchored, provide flexible joints for electrical conduit, cabletray,
busway, and raceway, that are capable of accommodati ng di spl acenents equa
to the full width of the joint in both orthogonal directions. [Mssion
critical base mounted and suspended equi pnent for R sk Category (RC V,
and ] Designated Seisnic Systens (DSS) for RC IV buildings assigned to
Seism ¢ Design Category (SDC) C, D, E, or F and Risk Category |V
conponents needed for continued operation after an earthquake nust have
two nuts provided on each bolt.

1.2 Nonrigid or Flexibly-Munted Equi prent

The follow ng specific items of equipnent nmust be constructed and
assenbled to resist seismc | oads and neet associated seisnic criteria.

Nonrigid or Flexibly-Munted:

[ 1]
[ 1]

.1.3 Premanuf act ured Modul ar El ectrical Systens

The follow ng specific items of equipnent nust be manufact ured,
constructed, and assenbled to resist seisnic | oads and neet associ ated
seismc criteria.

Premanuf act ured nodul ar el ectrical systens:

[ ]
1]

.2 LI GHTI NG FI XTURES

Provide lighting fixtures and supports and attachnents conforming to
UL 1598.
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2.3 SUPPORTS AND ATTACHVENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Select Cass C weight zinc-coated wires for
wi re rope where used in coastal environnent.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

Mat erial used for nenbers listed [in this section] [and] [on the
drawi ngs], must conformwith the foll ow ng:

a. Plates, rods, and rolled shapes, ASTM A36/ A36l, ASTM A572/ A572N Gr ade
50, or ASTM A992/ A992M\.

b. Wre rope, ASTM A603 pre-stretched, with [C ass B wei ght
zinc-coated] [ ass C weight zinc-coated] wres throughout rope.
Connect rope at ends using ferrule or saddle-type wire rope clanp
systems. Ferrule clanps nmust be qualified by testing for use in
seism c applications per VISCVA 413. Saddl e-type cl anps must be used
with mnimumof two clanps at each end of wire rope.

c. Tubes, ASTM A500/ A500lN, Grade B.

d. Pipes, ASTM A53/ A53V, G ade B.

e. Angles, ASTM A36/ A36M\.

f. Channels (Struts) with in-turned |lips and associ ated hardware for
fastening to channels at discrete points conformng to MFNVA-4.

g. Fasteners:
(1) High-strength bolts, ASTM F3125/F3125l, Grade A325, heavy hex.

(2) Nuts, ASTM A563. Use heavy hex nuts for high strength bolts and
anchor bolts.

(3) Washers, ASME B18. 22N and ASME B18.21.1, except use ASTM F436
washers for high strength bolts.

(4) Galvanized coating, ASTM A153/ A1530V.
(5) Direct Tension Indicator Washers, ASTM F959/F959NM.[ Provi de
ASTM B695, O ass 55, Type 1 galvanizing.] Submt product data for
direct tension indicator washers.
[ (6) Standard bolts, ASTM A307.
] h. Anchor bolts:

(1) Cast in anchors: Refer to Section 05 12 00 STRUCTURAL STEEL [
05 50 13 M SCELLANEQUS METAL FABRI CATI ONS] for requirenents.

(2) Post-installed anchors: Refer to Section 05 05 20 POST-1 NSTALLED
CONCRETE AND MASONRY ANCHORS for requirements.

i. Welding: Refer to Section 05 12 00 STRUCTURAL STEEL[ Section 05 50 14
STRUCTURAL METAL FABRI CATI ONS] for requirenents.
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2.

4 FLEXI BLE FI TTI NGS

Provide flexible fittings to allow conduit, cabletray, busway, and raceway
systenms to accommopdat e sei sm ¢ novenent between equi pnent and conduit,

cabl etray, busway, and raceway systens and supporting structure. Use
specification grade steel fittings conformng to [Section 26 20 00

| NTERI OR DI STRI BUTI ON SYSTEM [ M L- STD-810]. Provide suitable [watertight]
expansion fittings that maintain electrical continuity by bonding junper
or other neans.[ Flexible fittings nust accomodate m ni rum of 100 mmr 4

i nches[ [ ] mq ] inches] seismc novenment in each orthogona

di rections].

PART 3 EXECUTI ON

3.

3.

1 SUPPORTS AND ATTACHMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Designs nust include conplete seismc details
showi ng support and attachnment requirenents. The
design is for the supports of the equi pment, not the
equi prent itself. Proper supports do not guarantee
that the equi pnent is rugged enough to survive

eart hquake shaking. Wen a piece of equipment is
required to renmmi n operational after an earthquake,

t he manufacturer should be consulted regarding the
capabilities of the equipnent to withstand seisnmic

| oadi ng. Refer to paragraph SPECI AL TESTI NG FOR

SEI SM C- RESI STI NG EQUI PMENT for additional equipnent
requi renents.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

Provi de supports and attachnents with continuous |oad path to distribute
el ectrical component seisnmic |loads to structure.

Provi de supports and attachnments for electrical components that conforni
to the arrangenents shown][ to UFC 3-301-01 requirenents][ to UFC 3-301-02
requirenents]. Install vertical diagonal braces at a 45-degree sl ope.
Where interference is present, the slope may be mininum of 30 degrees or a
maxi mum of 60 degrees per VI SCVA 413.

Provi de bolted and wel ded connections for supports and attachnments in
accordance with UFC 3-301-01] UFC 3-301-02].

Provide welding in accordance with AW D1.1/D1.1N.[ Gind visible welds
snooth in the finished installation.]

2 BUI LDI NG DRI FT

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: The designer will be guided by the results of
the seismic analysis to determ ne the expected

buil ding story drifts, deflections and rel ative

di spl acenments; this information is needed for

el ectrical conmponent, support, and attachnent design

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Do not attach electrical conmponents to two dissimlar structural elenents
of a building that may respond differentially during an earthquake unl ess
a flexible joint is provided. Electrical components, supports, and
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attachments nust be capabl e of accommodating building story drifts,
defl ections, and relative displacenents.

.3 CONDUI T, CABLETRAY, BUSWAY, AND RACEWAY

Provi de supports and attachnments for conduit, cabletray, busway, and
raceway conforming to the requirenents of UFC 3-301-01] UFC 3-301-02].

.4 LI GHTI NG FI XTURES
Provide lighting fixtures and supports conformng to the foll ow ng:
4.1 Pendant Fi xtures

Provi de pendant fixtures confornming to the requirements of UFC 3-301-01]
UFC 3-301-02].

. 4.2 Ceiling Attached Fixtures
.4.2.1 Recessed Fi xtures

Support recessed individual or continuous-row nounted fixtures by a

sei sm c-resi stant suspended ceiling support systembuilt in accordance

wi th ASTM E580/ E580N. Provi de supports and attachnents for the fixtures
conforming to the requirenents of UFC 3-301-01] UFC 3-301-02]. Recessed
lighting fixtures not over 25 kg 56 pounds in weight and not required to
be supported separately fromthe structure, nay be supported by and
attached directly to the ceiling systemrunners using screws or bolts,
nunber and size as required by the seisnic design. Provide |ock or screw
attachnments for fixture accessories, including diffusers and | enses.

.4.2.2 Sur f ace- Mount ed Fi xt ures

Attach surface-mounted individual or continuous-row fixtures to a

sei sm c-resistant ceiling support systembuilt in accordance with [

ASTM E580/ E580M [ Section 09 51 00 ACOUSTI CAL CEILINGS]. Provide supports
and attachments for the fixtures conformng to the requirenents of

UFC 3-301-01] UFC 3-301-02].

. 4.3 Assenbly Mounted on CQutl et Box

Desi gn a supporting assenbly, that is intended to be nounted on an outl et
box, to accomvbdate nounting features on [100] [75] nm [4] [3] inch boxes,
pl aster rings, and fixture studs.

.4.4  \Wall-Munted Energency Light Unit

Desi gn and secure attachnments for wall-nounted energency |ight units for
the worst expected seismic disturbance at the site.

.5 ANCHORS

.5.1 CGener al

Submit copies of test results to verify the adequacy of the specific
anchor and application, as specified. Ensure housekeepi ng pads have
adequat e space to mount equi prent and seismic restraint devices allow ng

adequat e edge di stance and enbedrment depth for restraint anchor bolts.
Identify position of reinforcing steel and other enbedded itenms prior to
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3.

3.

drilling holes for post-installed anchors. Do not drill holes in concrete
or masonry until concrete, nortar, or grout has achieved full design
strength.[ Fill annular gap with nonshrink grout at equiprment anchor
bolts where cl earance between anchor and equi pnent support hol e exceeds
3.175 mr 0.125 inches.]

5.2 Cast-1n-Place Anchors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The designer nust ensure that foundations and
anchor bolts for pad-mounted or fl oor-nounted

equi pnment are detail ed and designed in accordance
with UFC 3-301-01 or UFC 3-301-02, as appropriate
When the desi gner has the necessary size, weight,
and other information for a piece of equipnment, the
anchorage details including sizes, |length and nunber
of bolts, thickness and reinforcing of pads and

foundations for that piece of equipnent will be
shown by the designer on the drawi ngs. Wen this
information is not available, it will be the AE

responsibility to design the support and anchorage
for the equiprment in accordance with the specified
requi renents.

Desi gn anchors for conbined shear and tension

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Use tenplates to locate cast-in-place bolts accurately and securely in
formmrk. Provide anchor bolts with an enbedded straight length with
heavy hex nut and [plate] washer as[ shown on drawi ngs][ to provide
required strength and ductility]. Anchor bolts that exceed the normal
dept h of equi pnent foundation piers or pads nust either extend into
concrete floor or the foundation or increase depth of the piers or pads to
accommmodat e bolt | engths.

5.3 Post-Instal |l ed Anchors

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Verify if restrictions exist on the type of
drilling equiprment to be used for the project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Refer to Section 05 05 20 POST-| NSTALLED CONCRETE AND MASONRY ANCHORS f or
requi renents.

.6 EQUI PMENT SUPPCRT REQUI REMENTS

.6.1 Suspended Equi pnent

Provi de supports and attachnents for conponents supported fromstructura
systenms. Provide supports and attachnents that consist of angles, rods,
wire rope, bars, channels (struts) or pipes arranged as shown in bracing
submttals and secured at both ends with not less than 13 mr 1/2 inch
bolts. Provide sufficient supports and attachments to resist seisnmc
forces as specified in UFC 3-301-01] UFC 3-301-02] without exceedi ng
capacity of structural conponents.[ Provide, for approval, specific force
calcul ations in accordance with UFC 3-301-01] UFC 3-301-02] for the

proj ect.]
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Submit details of supports and attachnments for acceptance. |In lieu of
bracing with vertical supports, these itens nay be supported with hangers
inclined at 45 degrees directed up and radially away from equi prent and
oriented symetrically in 90-degree intervals on the horizontal plane,

bi secting the angl es of each corner of the equi pment, provided that
supporting nenbers are properly sized to support operating wei ght when
hangers are inclined. Were interference is present, the inclined hanger
sl ope may be m ni rum of 30 degrees or a naxi mum of 60 degrees per

VI SCVA 413.

3.6.2 Fl oor or Pad Mounted Equi pnent
3.6.2.1 Shear Resi stance

Bolt conponents to floor or pads. Provide bolts to resist seismc forces
i n accordance w th paragraph ANCHORS

3.6.2.2 Overturni ng Resi stance

Use the ratio of the overturning noment fromseisnic forces to the
resisting noment due to gravity loads to determine if overturning forces
need to be considered in the sizing of anchor bolts. Provide cal cul ations
to verify the adequacy of the anchor bolts for comnbined shear and

tension. Provide bolts to resist seisnmic forces in accordance with

par agr aph ANCHORS

3.7 SPECI AL TESTI NG FOR SEI SM C- RESI STI NG COVMPONENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include this paragraph only for special
testing for seismc-resisting conponents desi gnated
as Risk Category V Mssion Critical Level 1 (MC1)
by the buil di ng owner and specified by the EOR
MC-1 conponents must be fully operable i mediately
after a seisnic event.

Thi s paragraph nmay al so apply to Designated Seisnic
System (DSS) (assigned to SDC C thru F) conponents
that rmust remmin operational after an earthquake to
function for life safety purposes or is needed for
continued operation in a Risk Category |V structure.

Thi s paragraph will be applicable to both new
bui | di ngs desi gned according to UFC 3-301-01, UFC
3-301-02, and to existing building seismc
rehabilitati on designs.

The desi gner must indicate on the draw ngs al
| ocations and all conponents for which special
i nspection and testing is required for M1
equi prent .

Add any additional requirenents as necessary.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

El ectrical conponents designated as Designated Seismic Systens [or MC-1
(Mssion Critical Level 1)] required to remain operational after an

eart hquake rmust be seismic qualified by shake table testing conforming to
| CC ES AC156 Shake Tabl e Test procedures. The nmanufacturer is to provide
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a certification by a fully qualified testing agency for the specific
conponents. Prequalified certifications are acceptable unless noted
otherwise.[ Seismc qualification docunmentation for each conmponent nust
contain the information required in UFC 3-301-02, Section 2-17.2.5
Conponent Qualification Docunentation.]

Conponents that are required to be certified nust bear pernmanent narking
or namepl ates constructed of a durable heat and water resistant naterial

Provi de conponent identification nameplates in accordance with UFC 3-301-01
[ UFC 3-301-02].

Mechani cal | y attach nanmepl ates to el ectrical conponents.

3.8 SPECI AL | NSPECTI ON FOR COVPONENTS, SUPPORTS, AND ATTACHMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include this paragraph only for special

i nspection of designated seismc systenms per |BC
1705. 13.4; electrical conmponents per |IBC 1705.13. 6;
storage racks per |IBC 1705.13.7; and

seism c-resisting systens that serve Ri sk Category V
Structures.

The desi gner must indicate on the draw ngs al

| ocations and all features for which special

i nspection is required. This includes indicating
the locations of all components, supports, and
attachments requiring inspection

Desi gnhated Seismc Systens are required to be
operational after a design earthquake. MC1
conponents rust be fully operable i mediately after
a seismc event. MC2 conponents must be repairable
and operable within 3 days after a seismc event.

Thi s paragraph will be applicable to both new
bui | di ngs desi gned according to UFC 3-301-01
STRUCTURAL ENG NEERI NG, and to existing building

seismc rehabilitation designs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Perform speci al inspections for seismc-resisting systens, designated

sei sm c systems, conponents, supports and attachnents, and equi pnent per]|
Section 01 45 35 SPECI AL | NSPECTI ON attachment Schedul e of Speci al

I nspections and] | CC | BC 1705.13.4; electrical conmponents per |CC |IBC
1705. 13.6[, and seismi c isolators and energy di ssipation systens per

UFC 3-301-02].

[ Special Inspector nust inspect and test itens required in Schedul e of
Speci al | nspections and Statenment of Special |nspection

][ Speci al I nspector must exam ne Designated Seismic Systens requiring
seismc qualification in accordance with ASCE 7-16 and verify the | abel
anchorage and nmounting conformto the certificate of conpliance.

][ Contractor nust enploy an independent Professional Engi neer to perform

"wal k down" inspection of MC-1 electrical components and anchorage in
accordance with UFC 3-301-02.

SECTION 26 05 48 Page 19



] Provide a] Statenent of Special Inspections and] Final Special |nspection
Report in accordance with UFC 3-301-01 [ UFC 3-301-02].

-- BEnd of Section --
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