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LE} Earthquiake Peofection of Essential Rnbding Equipment

o Lo dymamnically sensitive subecomponents
®  Dynamic analysis,
+  Foi fiame integuty.
®  Fguivalent static cocflivient analysis
= For base and top anchoiage.
< Fop bracimg whete possible,
®  Dlevign leam Judegment.
= Usce through bolts with nuls and lock washers wnd locate heavy,
senstive equipment towad the boltton of the rack,
REFEREAECE FIGURES FOR INSEALLATION DY EAILS

® 414, 415,

BRIV ATINT DI GRIT O DAMAGCY OF INABTOUATETY PROTEC T FOUIPATENT
®  Minm o maor

MOST 1IKLEY 1¥PE OR CONSEQUENCE OF DAMAGE FOR

INAPFQUATTT S PROTFCTED FQUIPAENT

®  Deformed racks

Foppied racks.

Racks ean deflect cnough ta collide with other equipmient,

Fatlme of dynamieally sensitive subcomponents

System noperahility,

General cleannp.,

Communications Systemy
INJERAC Opereitnon

Volunleer communications operations within emergency operating cenlers
are ulten neglegted in the design phinse (sce Figure 3,271 They do, however,
represent an impottant commumication function that deserves consideration,

HMGURE X227, 1 ewang  communien
hou cghipment lonse atop unanchored
tahles as m this example will hkely resul
M Inoperative equipment.
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EGUIPMENT SHISMIU € A TFGHRY
® B support equipment,
SEISMIC SPFCIELCAT HON
® SDS-I
SFISMIC QUALIM M ATION APPROAC I

®  Design team judgment,
* Anchor tables

Restrain table top eqinpment,
*  Restain adjacent equipment such as that shown in Figure 3.27.
REFERENCE FIGURLS FOR ANSTALLALION DEIAILS

O 412,413, 418419 420,421, 458, 461, 4 62, 4.63.

RELATIVE DEGREF OF DAMAGE OT INADEQUATELY PROTECTED EQUIPMENT

® Minor to moderaie,

MOST LIKELY TYPF OR CONSEQURNCE OF DAMAGE FOR
NADFQUA TELY PROVIECJED FQUIPAMENT

® Overtinned tables,

® Equipmen falling off table wop
® Inoperative cyquipment,

® General cleanup sequined.

Communications Svstems

Storage, Ad Floo

Unprotected ad hoc stotage (Figure 3 28) adjacent fo any expensive/
scnsmve equipment has the potential of damaging otherwise well protected
equipment.

EQUIPMENT SIISMIC € A LGORY

¢ “E miscellancous equipment.
SEISMIC SPFCIFICATION

® SDS-2.

BEISMIC QUALIFICA HION AFTROACT)

¢ Eguivalent static coclficient analysis
* Shell case anchorage,
# Design team judgment



RO Larthgmake Protection ol Fasential Boilding Fouipinent

FIGUHE 3 28, Ad twe storage such as
that shown here can ¢asly topple and
 damagge adpacont cnatienl equipient

o not store cquipment where it can dumage other equipment if at all
pussible.

Use shieH restiuneis 1o keep items on then shelves

RELERENCE TIGURES FOR INSTALT ATION DY 1ATS

® 453 4.54,4.55,4.56,4.73,4.74,4.76,4.102,4.103, 4.104, 4 108, 4 109,
KEBALIVE DLGREE OF BAMAGE OF INADFQUA TR ¥ FROTRC TED EQUIPMENL

®  Minor o myoi.

MOST TIRED Y 1Y TE OR CONSEQUENCL OF BARAGE FOR
INADEQUATELY PROVTECLEF DY EQUIPAMENT

Toppled shelves

& Spilled shelved tems

®  Potentially moperable cquipment.

¢  Goeneral deanup reyuired

RETERINCE DIGEHRE DO FYXABMEPLE QF DAMAGED 2QUIPAMENT

® 1 ]1u8
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Communications Sysrems
Teletvpres
Hurd copy commumcation equipment (Figure 3.29) such as teletypes

generally reqinres base anchorage of the equipment frame and top bricing 1o
prevenl pounding against walls,

EQLIPAIENT SEISMHC UA T LGORY

& U support eapripment

SEISMIC SPECIFICATION

® SDS-)

SEISMIC QUALIFICATION APPROACH

¢  Equivalent siatic coellivient analysis
+  Base anchorage

®  Design team judgment.

s Mount cquipment Far enough away from the adjacent watl 1o keep
the eyuipnent fiom pounding apgainst it during strong motion or
provide top bracing.

REFERENCE 17 GURES T OR INSTALE ATLON DDECALLS
& 416,417 458
RELATIVE DLGREE DF DAMAGE OF INADFQUATELY TROTECTED LQUIPMENT

¢ Mino to modeiale.

FIGURE 329, [eletype owd other
Ielecomminicahons  eqguipment  should
\ shways ecerve aseistine vonsideration
 This example has not received any.




88 Lacthquake Protedtion of Fssential Building Equipment

MOSY TAKELY 13 I OR CONSEQUENCE OF DAMALE 340t
INADEQUALVEY PROCECTED FQUIMEN|
®  appling

< Potentially inoperidive equipmicnt

®  (Giencral cleannp reqguired

Canpiinnre afrons hvsfemy

fosi bqarponger, ot

Partabh- fest equipment (Fignie 3,30 presents a specrd huzand te stavopary
cquipment (entical or sapport) and personnel if left inesiinined when not in
use,

POPIPMENS SEISMIU CATRFLDORY

® D support equipment.

SEISMIC 511 CIT TCATION

® Sbhs2

FIGURE Y W, Ulnatiended portable
test cquipment can ciastly coblule with
kot Codecal Gipapoent 1 aving 1l iy
el e W heel Leoas v ol pravey
carthguihe damage
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SEISMIC QUALIFICA TTON APPROACUT

®  [esign team judgment
+ Provide for fixed protected storage space.
® Eguivalent <tatic coceflicient analysis,
»  For restiatinng mechanism when not in use
REFERFNU E HIGURES FOR INSJALLA FION DETAILS
0 412, 413, 4060, 407 463 468 469
RELATIVE PESREE OF DAMAGE OF INAREQUATELY PROTECTED EQUIPMENT

®  Mino1 to major,

MOST LIKELY 1YPE OR CONSEQUENCE OF DAMAGE FOR
INADEQUATFLY PROTECTED EQUIPRMENT

& Toppled test equipment.

Damage to lixed equipment from collision
Potential per<onnel injury,

Inoperable equipment.

General ¢leanup reguired.

REFERENCE FIGURE 1 OR EXAMPLE OF DAMAGED EQUIPMENT
* 3.070.

Communications Systems
Wiring

Wiring and conduit should always be efl with stk (Figuie 3.31) 1o allow for
dilferential movement

BQUIPMENT SEISAIC CAFEGORY

8 VAT gritical equipient
SEISMIC SPRECIFICAT 10N

¢ SDS-1.

STUSMIC QUALIFICATION APPROAC

® Design team judgment

o Specily stack in all witing and conduit, especially a1 all building and
equipment mle)faces.

REFERENCE FIGURES 2O INSEAT LA TION DY FAN S

® 4.9, 4.34.



H) I theuale Protection of Essential Buikding Eguipment

FIGURE 331 AN wuing should be i
stalod wath shack  Shown here 1y wiring
with proper slach, as well iy wising that
has been pulled Liht

REFARIYI DYGREE O DAMAGE O INADEQUATELY PROTECLED $QUIPMENL

€  Moderate to major.

MOST FIKELY I'YPE OR CONSFQUENCE OF DAMAGE FHOR
INADEQUARELY PROIVEC FFD FQUIFMENY

®  Ryipped wining
+  Fiie potential

®  Poentinlly mopoerative equipment

Data Processing Systems

Duta processing systems we geneially not necded for the continued operats
ing capabibitics of most Tacilities. The equipment 15, however. guile expen
stve  diflicutt ta sepain, and time consumimg (o eeplace, Faluie of seemingly
wmior equipment such as coobng systems can tender the entie Jdati pro-
cossmig center useless. Tor these seasons, it is necessay 1o adhere closely 1o
gualification procedures
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SYSTEM SEINMIT CALEGOKY
® B support system,
SYSTEM FOUND IN

® Business establishments,

¢ Computing/data processing centers.

# Government administralion buildings.
® Schools.

Data Processing Sysiems

Couling Equupiuent

Coaling capabilities ae an absolute must for all computers Cooling can be
accomplished witle yefiigeiuted ail or integral water systems (see Figure
3.32).

EQUIFMEN T SFISNIC CATBGORY

® A Lnilical equipment

CIILURE 3320 T hey voupies coedlng
umt b been instalicd withonr hase an
% horage, which eftechively eopardizes
the eatne data pProcesseig systenr 1l it
should Tl




42 Carthaguake Proteetivn of Essentiad Buikding Eqgwipmen
SEASMIC SPY N1 ATEON
® Shis-1.
STISANE QF ATITHCATION APPROACT
®  guivaleni static coefficient analysis.
o Base anchotage of Al pups, cooling tawars, aid st on,
®  Design tenm judgment.
= 1 eave enough slack in all water lines to allow oy movement

»  Use flexible hose whete possible of Nexible connectons
RETERINCE VIGURLS FOR INSTALEALION DR TAIVS
® A9 416 417, 458 488 402 493
HITALIVE DLGRLE, O3 DAMAGE OF INADLQUALETY PROTICTED FOUIPMENT
® Mot to major.
MOST TIRFLY 1Y PE OR CONSFQUENCE OF DAMAGE FOR
INAURQUA FILY PROFECTET EQEPMENT
®  lnopeiable cquipment

®  Plooding if water supply hnes should sever as aresult of being imstalled.
without slaek o Aexible connections

®  Genetal deannp requicd
Data Pracessing Systenrs

ve Stonage and Compilers

Dhase storage (Frgure 3,33 and compilers pencrally have wide Tootings and
are thus fikely o he faily stable They do, bowever requue base ancharage
to prevent sliding

EOEIPMENT SEISAMIC C ALLGORY
® i support equipment,
SEISAMC SPHCHICATION
®  5DS-0.
STASNTIC QU AT IFICATION APPROAL N
¢ quivaldent statie coefiicient analysis,
«  Base anchoiage of cabinet 10 access floor or subfloor .
®  Scismic test/dynamie analysis,
+ Manofacturer may wish to undertake 8 more ambitions generic

gualificalion progiam lo assure cquipment operalnlity and frame/
component udeginly
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FIGURE 3,33, These disc storape unty
liwe ot aeceived prolecirn apean
shdmg or oventurning,

REFERENCE FIGURFS FOR INSTATLATION DY [AILS

® 49 414,45 43 458

RELATIVE DFGREF OF DAMAGE OF INADFQUATELY PROIECTED EQUIPMENT
® Mino to moderate.

MOST LAKFLY TYUE OR L UNSFQUENCE OF DAMAGE FOR
INADEQUATEIY FROTECTETY FQUIPNENT

® Sliding cobinet.

®*  Possibly inoperable cquipment due to torn wires.
®  General cleanup reginred

Data Processing Systems

Inteifuce, InpedCutpid

Iaputioutput peofernls soch aw keyboards, Tine priniers, and CRIS [Fignee
3.34) need to be restrained from sliding and toppling.

EQUIPAENE SEISAVIC CATEERY

® B aupport cguipment

FIGURE L3 lopovontpet de vices
cich as the CR verminad showt her e e
tyrically lelt sittg atop tahles withouwt
any wihguake protection




