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144 Carthquake Protection of Essential Building Equipment
SEASMIC QUALIFCATION APPROACT

®  Equivalent static coefficient analysis.
+ Base anchorage for uens (Figure 3.74) that are provided with drilled
hase plates by manufacturers.
#®  Design team judgment.
* Provide flexible clectrical and gas lines.,
= Provide base anchorage for wns that are not provided with base
plates by manulacturers,
REFERENCE FOR INSTALLATION DETANS

&  Appendix 1.

RELATIVE PEGREE OF DAMAGE OF INADEQUATELY PROTECTED EQUITMENT
®  Minor.

MOST LIKELY TYPE OR CONSEQUENCE OF DAMAGE FOR

INADFQUATELY FROTECTED EQUIPMENT

®  Toppled uvrns.

®  Spilled contenis.

®  Potential for personnel injury.
[

General cleanup required.

FIGURE A74. (hin with base anchor
apre provisions, Phatopraph contesy of
Chrnen, A Division al the Dover Corpe
IHLINTR
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Kitchen Systems

Utifity Carrs

Whether wheeled or stationary, wtility carts (Figure 3.75) ave highly suscep-
lible 1o earthquakes. Even if the carts do not 1opple, items stored on them

are commonly spitled. Wheel locks do not prevent toppling or spilled equip-
ment.

EQUIPMENT SEISMIC CATEGORY
¢ DV oor UET miscelaneous equipment.
SEISMIC SPECIFICATION
s SDS-2.
SEISMIC QUALIFICA FTON APPROACH
# Equivalent stalic coelficient analysis.
* Base anchorage and top bracing for stationary equipment.
¢ Design team judgmeit.
*  Restraints for wheeled equipment when not in usc.
v Where practical, parapets or shelf restraints for shelved items.

BEFERENCE FOR INSIALLAON BETALLS

Y Appendix 3.

FIGURE Y75 Bxamples  of  varons
utility  carls and  aacks.  Photomaph
conttesy of Preciston Metal Products,
lncorporated.
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REEALIVE DEGREF OF DAMAGE OF INADEOQUATFLY PROTEC 1D FOUPAT NI
® hnor,

MOST LIKELY 1Y OR CONSIQUFNCE OF DAMAGLE FOR
INMDEQUATET Y PROTRECIED FQUIPMENT

& ‘loppled carts.

®  Splled dhishes, food, and so on.
®  Cieacial choanup reynired
Kuchen Systems

Ventilatars

Overhead ventifators (Figure 3 76) wie generally attached 1o the buihling
structure. Thewr anchorage should conform to the expecied earthguake envie
toment to prevent theit collapse

FUVIENENT SEISANC CAVEGORY

& (7 support eguipment,
SHESMIC SPRCIFICA TION

® SDS2.

SEISAIC QUALTRICA THON APFRUAC

®  Lquivalent static coelficient analysis.
*  Anchotage to the building stiucture,
®  Desipn team judgment.
* Review fustencers tor louvers, and so on

REFE RENCE FOR INSTAILATION DETAILS

®  Appendix 3.

FIGHRE 376, Vennbating wnit Phote
graph comitesy ol Gaylond fndustnes,
T
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RELATEN - DEGRED OF DAMAGE OF INADEQUATFEY PROTECTED FUUIPML NI
®  Minor to major,

MOST LIRLELY LY PE OR CONSEQUENCE OF DAMAGE FOR
WADEQUATELY PROTECTED BQUIPMENL

¢ Dislodged hoods.

¢ Dislodged vent phates,

& Porential fur personnct injury.
¢ General cleanup required.

Kitchen Systems
Whecled Equipment

Wheel locks (Figue 3.77), if set. keep equipment from exicnsive rolling.
They do not, however, prevem sliding or toppling.

EQLIPMENT SEISMIC ( ATEGORY
® D7 suppon equipment.
EBMIC SPFCU A TBON
o SDhS-2.
SEBMIC QUALREIC ACHIN APPROACIT
¢ Desipgn team judgment,
* Provide modubo anchors for all wheeled eglipment,
REFERENCE, BOR INSTALLATION DE ALY

® Appendix 3,

PIGURE 3770 Paianie sleaan fahl
Photograph courteay of Precision Metat
Producs, Incorpored
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REFARIVT I CRUD 60 DARMAGE O INADFQUATELY PROITCTED FQUIPMENT
&  Minor (0 moderale

MOST TIRY LY VYT OR { ONSFOUENCT OF DAMAGYE TOR
INADFQUATELY PROCCTED FOQUIPMINT

® Rolling cquipment~- potential for collision.
Loppled equipment.
Spitted grease, wmd so on

I i .

Potential for personnch inpuy.

General cleanup regquired.

Lighting Sysfems

Muost Tacdities can only aperate on a limited basis of general lighting Tailures
shold oceur Becanse ol ats geomely, fluorescent lighting generally tends
to be more vulnerable to carthquakes than incandescent lighting

SYSTEM SLISMIC CATEGORY

® I support cquipment.
SYSIEM 1OUND IN

®  All building types

Lighring Svstems

Fmcrgency Laghts

Al essential facilities requie emergency hight capabilitics  Other types of
required heht capabilities exist, depending on the type of Tacility. Emer
peney hights (sce Figure 3.78) are all too often left unanchored on shelves,
and so o,

FIGURE X T8 Adequately  protectsd
/f cinergency fighe Fhe Heht s anchored o
| ,»’i the wall brachet
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EQUIPMEN § AEISATIC LA GORY
& YA cnitical equipment,
SEISMIC SPECIFICATION
® SDS-1.
SEISMIC QUALIFICATION APFROACHE

® Eqguivalent siatic coeflicient analysis,
*  Anchorage of bracket to wall,
* Anchoage of emnergency light to bracket.

REFFRENCF [HURE FOR INSVAL LATION DETANS
o 448

RELATIVE. DEGRIF (F BAMAGE OF INADFQUA TELY PROIECTED FQUIPMENT
& Modcruie.

MOST ITKELY TYPF OR CONSEQUENCE OF BAMAGYE FOR
WADEQUATEL ¥ PRONFCTED FOUIPMENT

¢ Ifnot correctly supported, emergency lights will fall from their perches,
¢ Lights are likely to be inopeiative if they fall.
¢ General cleanup requred.

Ughting Systems

Huoreseent Lighting

Fworescent Tighting (Figire 3 79) 1s especialty susceplible to dynamic mo-

tions. Suspended fixtures sway wildly, diffusers fall, and tubes dislodge rom
their holders.

FIGURE 379, Haosescont utiing
mounted in a1 b ceiling Fhotagiaph
courtesy of Ruhmav BEvans  Ruhnay -
Assacivles
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FOQUIPMENE SFISMIC CALEGURY

® BT suppott equipment.

SEISMIC SPECIHICA LION

® SDS-I.

SEESMIC QUALEICATION APPROAC I

®  Qlesign team judgment.
= Provide for bracing and salety wues.
®  lguivalent static cocthicrent analysis.
*  For aviin supporls and bracing
®  Dlyadanue analyses.
I swaymg is Dikely to prechude possible collisions,

REFERLNCE FIGURES 1OR INSTAL LATION DR IAILS

® 449 4,50, 4.51

RELANIVE DEGREE OF DAMAGE OF INADEQUATELY PROTFCILD RQUIPMENT
& ANoderale o maol

RGNS E TIREDY 1Y 1'F OR CONSHOQUENGCE O DAMAGE 1OR

INALEQUATELY PROTECLE D EQUIPMENT

®  Collapse of lighting lixtwmes.

Collapse of lixtwe subcomponents (tubes, diffuses, ete,).
Colliston of swaying fixtures.

Potentually inoperative hghts,

Potential Tor personnel iiyury.

JGeneral cleanup tequired.
RLILRENCE FIGURES FOR FXAMPLE OF DAMAGED EQUIPMENT

® 3165, 3166, 3.167.

Lighting Systems
hicandcscent Lighting

I fixed, incandescont hghting (Figuie 3.80) generally is not susceptible 8
dumage  Suspended bghts, unless restradned, may sway violently with the
potential fus collision with other hghts, walls, and so on,

FOHIPMENT SEISMI CANGORY
® I supporl cquipmient.
SERSMEC SEECIEICA HON

& SDS-
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FIGURE Y &0 tncandescent ceiling
hghiing. Photogiaph courtesy of Ruhaau
Evans - Ruhnau - Associales

SEISMIC QUALNICATION APFROAL T

® Design tean judgment.
» Por lightwetght units,

& Equivalent static coefhicient analysis.
* For heavicr units.

& Dyoanuc analysis.,

+ Fo detarmine possible collisions il swaying cannol be avoided.
REFERENCE FILURLS FOR INSTALLALION DFTAILS
® 449 450, 4,51, 4.52.
RELATIVE DEGREE OF DAMAGE OF INADEQUATELY PROTECTED EQUIFMENT
® Minor.

MOST LIKELY IYPE OR CONSEQVUENCE OF DAMAGE FOR
FADEQUATELY PROTECTE D LQUIPMENT

8 Dislodged fixtwics.
® Possibly inoperalive.

REFERENCE FIGURE FOR EXAMPLE OF DAMAGLED EQUIPMENT

® 1ol

Lighting Systen
Table aod Desh Lighriu_::

Table lamaps such s veiding lamps can be expected to fall ankess esthamel.
Deafting lumps (Iiguie 3.81) will likely sway.

BQUIPMENT SEISMIC t A1FGORY

® "L muscellaneous cquipment.
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I |

TTGURE XAT  Ihafomg lamps such &
these siown hee are fkely (o sway vio-
lently  noless testatined  Photograph
»  courtesy of Ruhpau « Fvans « Rulinaw »
Adsocates

SFISAMIC SPECIFICA TN

® SDS2
SEISMIC QUALIFICATION APPROACH

®  Desin team judgment.
» Pravide buse anchorage if possible,
¢ Provide swing mm 1cstraint.
RLEFRINGCE FIGURE FORCINSTALE ATEON DEFANES

® 452

RELATIVT D1 GREF OF DAMAGE OF INADFQUATFLY PROTECTED EQUIR'MENT

® Minm

MOSTHIRPTY NPT OR CONSFQUENCF OF DAMAGE FOR
INAMMOUATELY PROTECEY DY TOUIPAMENY

®  Llipset lamps,
®  Goeacral cleanup requited.

Medical Systems

Medical cvcteme viny flom complex critical and lile suppoit equipment toad
hoc storage. Sersmie gqualification programs for medical Facilitics must never
he neglected mearthquake prone areas. Hospitals and medical clinics are
facilitics likely 1o sufler the greatest adverse effects of an earthquake, They
hine daly duties that keep petsonnel from ninmtaning an ever present
pratd agamst potential aseismie dehcwencres Therefore, it is (he design
team s charge to provide a mechanisim wherety hospitid equipment is au-
tomaticallv proteeted from damaging earthquakes whenever possible, 1F this
ts nob done. after an eatthquake we can expeet an essential Facility thal i
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unable to function becanse much of its equipment 1s left lying broken and
twisted on the foor alter the shaking stops, which is certanly nof conducive
to performing essential functions,

BYSTEM SEISMIC £ ATLGORY
® Vares with subsystems — citical to miscellaneous systems
SYSTEM JOHIND IN

& Hocpunlaictinies

Medical Systems

Ancsthesia Cart

Anesthesia carts (FFigure 3,82) are hiphly complex preces of equipmcnt that
are sensitive to carthquake motions and can cause adverse secondary effects
should they be damaged,

EQUIPMENT SFISMIC C AT GORY
® AT critical equipment.
BEISMIC SPEUIFIUCATIIN

¢ SDS-I.

FIGURE X2 Umeshmed operaling
oo anesthesiy el




