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14 Larthyuake Protection of Fesential Building Equipiment

FIGURE 380, Smadl day 1ank showing
vibration ssolation withaut mohon re-
Sty oand widle osabhe baek hines

RUELRENCE B)GURES FOR INSLALL ALION BLTALLS

e 432 4733,

RLIALE BEGREE OF DAMALT OF INADLGUATELY PROVLOTT U 1T QULEMENT
&  None lo minor.

Blerss 1 IR LY 1Y I OR {ONSrQULNG e GF BPAMAGE FOR
INADI QUALT LY PROSEL BEFD FQUIPMENT

® i the day tavk is dislodged, fuel may be spilled.
®  Potentiad fise hazard rom spilled fuel.

® | the day tank is dislodged, the emergency power supply may be left
maperalive

Lmergeney Power Supply Systems
Foel Suppty Tines

Fhe mugor made of Lohae Tor Todd shipply bioes s taptining of gid connee-
trons Distubution metering boses and fuel pumps should be fised. All sup
ply fines trony the day tank to the emergeney power generator should have

Sssentil Facilidies, Qualification Programs, Systems, wiud Equipanienl 15

PIGURE 381 Biesvibhe el ees
shonld be sed 1o assiie genesalor
opetability Rubber s aie useil b

fiexible connections at every junction (Figore 3.51). Fleaible connections
{rubber, brusded, o1 copper tubing) should have slack; that is, they should
pol be stretched tight Jou acsthetic reasons,

BQUIPMENT S§1I5SMIC CATRGORY
¢ AT eniical equupment.
ROSMIC SPECIFICATION
¢ SDS-1.
FEIEMIC QUALIFIC ATION APPROACH
® Design team judgment
¢ Provide flexible connecthions with plenty of slack
REFLRENCE FIGURE FOR INSTALE ALION DETANLS
& 436,
RELATIVE LIFGRE b Ob BANMAGE OF INADEQUALELY PROIECIED FQUIPMENT
® Nonet flexible connections we used

# Moderate 1o major if nigid connections are used
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AMOSE TIRET Y [A T R 4 ONST (MIFNC F OF DARAGT TOR

INADEQUATELY PROTFCTED EQUITMENT

®  Rupuncd fuel ling.

®  Polennal fire hazard fiom spilled fuel,

® [he ecmeigency power supply may be left inoperative if the fuel supply
lines tapine

Fmergewcy Power Supply Systems

Generarer Set

The generalor set may be diesel, gasoline or turbine powercd. The engine
and gencrator are nsually subjected to loads far in excess of the seismic loads
duting its normal operating conditions They are usually attached to a skid
and must be jestiamed either thiough Bixed anchorage or snubhed vibration
robitors, Moderate damage that may render the generitor set inoperative is
gencially due to the failure of vibraton isolation mountings that do not
cmploy motion restiaings (Figure 3 52)

FOQUIPNE NI SLISMIC CATFGORY

® AT enhical equipment,

SLISMIC SPROIFICATION

® SDS-1.
SFISMIC QUALI HCALION APPROACKH

® Equivalent static coefficient analysis
> Tixed anchorge

®*  Dynanue analysis.
= Vibiation isolatron.

®  Scismic tesl.

Manufacturers may consider generic programs for the entite system

FIGURE 352, 'This emergency powd
supply has heen mstalled withoat mot-as
westamds for the vilraton  isolaton
Nuote the battcries adjacent by the frame
ey are hkely Gy be danreeed dunngas
v thguake
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RFFERENC L FRGURVS FOR INSTAT L ATION DETAILS

® 4,37, 4.38.4.39, 4.401, 4,41, 4.78, 4.79, 4.80, 4 81, 4,82, 4.83, 4,84, 4 RS,
4.%6

RELATIVF DEGREE OF DAMAGE OF INADEQUATELY PROTECTFD EQUIPMENT
®  Minot to major

MOST LIKFLY 13y PF O ¢ Ol Nk aF DAMAGE FOR
INADFOVATELY PROJEC BT D FOUIPMEN]

¢ Vibration isulation frilure.

Battery failure.

Fuel line Fnjwe,

Other pernpheral equipmemt failuse,

Fauipment may e TelfUinoperative as a resalt of the above mentioned
failures.

Emergency Power Supply Systems

Generators, Portable

Pertable gencrators should he stored securely when not in use to prevent
damage (sce FFigine 3.53).

RQUIPMENT SEASMIC CATFGORY
® A" critical equipment
BOSMIC SPRCIFICATION

e SDS-1.

FIGURE 3.5% Pordable generators shonhl
not be baphazardly sored o whecl
cints as shown here They should he <o
curely stored (0 prevent toapphing ud
wa forth
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SEISMIC A UAT L ICATION APPRGACH
®  Eyuivaleal stalic coelhicient analysis,
s (Moaestrainers.
®  Design team jodgment.

s Provide 1estianmmg system 1o keep thus type of portable equipment
stationary when not in use.

REFLRINCE PRGURE FOR INSTATLATION DE§AllS

* 469,

RILATIYE DEGREE OF DAMAGE OF INADEQUATREY PROTECTED EQUIPALNT
& Minor to major.

MOST EIRELY 1Y VI OR CONSEQUENCE OF DAMAGE FOR
INADEQUATFLY PROEEC LED FQUIPMENT

& Runaway equipment

Collision with other equipment

Toppled equipment,

Potentimlly woperalive generalor.

Geueial deanup requued.

Emergency Power Supply Systems
Power Transfer Panel

Power transfer fiom the generalon set to the building distribution network
goes through the power tansfer panel. This nwut commonly  contans
switches and relys thal aie sensihive to dymamic mobops, which could
canse uperabooal fiilwes (see Figme 3.54).

EQUIPMENT SEDMIC CALL GORY

® AT critical equipment.

€

b ‘i\ﬁ&i\
{

FIGURE 354 Bdconie hansde paekhy
with dynamicaily  sensitive  sabeonpe-
neots regrae sophistscated qualibcation
procedies
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SEISMIC SPECIFICATION
® SDS-1.
BELSAUC QUABIFICATION APPROACH

®  Seismic test

«  For buth hixed and vibiation isotation mounted panels. The tatlet 1s
generally found in Crvil Defense cinergency opetating centers only.

o For puncis with dynamicully sensiive switches.

® Equivalent static coefficient analysis
+ For all other paneis.

REFERENCE FIGURLS FOR INSTALLALION DETAILS

® 434,435,

RELATIVE DEGEEE OF DAMAGE OF INABLQUATELY FRO T CLED EQUIFPMENT

® Minw (o moderate.

MOST LIKELY TYPE OR CONSEQUENCE OF BDAMAGE #(R
WINADEQUA'TELY PROTECTED FQUIPMENL

® Operational fallure of dynamically sensitive switches.

® Structural hnlure of pancl s possible if vibration isolation is used withoul
moticn 1estraint,

Emergency Power Supply Systems
Vibration holation

Vibration 1solitors keep uncomfortable vibiations from being transnutted to
the building dwring normal operation of 1eciprocating equipment. These
isolators are, however, extiemely sensitive 1o most earthquake motions (see
Figure 3 55). Also see Motion Restraint Systems in this chapter.

FIGURE 3.55. Employment of vibn-
fiun wolation always LU ES aeeaIn-
panying  molion  reshiaipl  equpiment
Tins spring systean does not have motion
restanis and his been insdalled imme di-
ately whjucent to the stting battencs,
which are hikely (o be damaged during
strong motwn
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TOVIPAENT SEISRIC CATTGORY

® AT arihieal equipment.

SEISMIC SPLCTFICAHON

® SDS-1.

SEISAMIC QUALITTC A TION APPROACH

*  Dynamic analysis.
By mamtacimes,
®  Scismic (e

» For dynamically sensitive equipment such as power transter pranel if
vibnafion isolation uanls are used.

WETRUNCE DIGURES FOR INSTALLATION DETATLS

® S3Y A4 A 4 TR ATV, 4RO, 4814 B2, 4 B3 4R, 485, 4.86
RELATIVE DEGREE O DAMAGE OF INAINQGUATELY PROTEC TED LOUIPME N1

®  flajor.

AMOST LIKFLY 1Y PE OR CONSEQUENCE OF DAMAGE FOR
INADEQUATETY PROTTCTE D FOUIPMENI

®  Resonanee oflen occurs with mugor damage resalting,
®  lnoperative emeigency powet supply system.
RETERENTE FRIURE FOR ¥ XAMTLE OF DAMAGED FQUITMENT

® 317

I'ive Protection Systems

Fue protechon systems e huphly vinied o their application and complex.
ity. The followmg general types are available:

C henncal suppression,
Hand-held extingunshers

Smoke and gas detectons.

Water dishibution nciworks.

Latthquahe protechion of the vinjous fite protection systems can clearly
rediiee potentiad carthquake losses,

SAISTEA SEISATIC CAERGORY

® AT cntical system

Essential Frcilitics, Qualification Proprams, Sysfems, and Equipment 121
SYSTEM FOUNDY IN

Business establishments.
Communication centers.
Computing/data processing centers
Emergency operating centers,

Fire stations,

Government admimstration buildings,
Hospitals

Police stations.

Schools

Fire Protection Systems
Chemiceld Fre Supmiession Unin

These units usvally comain the following elements:

® Chemical extingttisher tank
¢ Conneclion 1o distiibution sysiem.
® Distribution system,

The units are generally not susceptible to dynamic motions as long as they
remain ancholed and if flexible cannections are provided at structural inter-
faces (Figure 3.56).

EQUIPMENT SEISMEC CATFGORY

® A critical equipment.,
BEISMIC SPECTFICATION

® S5DS-1.

SEISMIC QUATIFICATION APPROACH

& Equivalent stauc coefficient analysis

¢ For anchoiage of chemicai bottles,
® Design team judgment.

*  For anchorage of distitbution system and flexible connections
REFERENCE FICURY TOR ANSTAFTATION DEF FAILS

® 443 '
RELATIVE DFGRIE (0 DAMAGE OF INADEQUATET Y PROTECTED FQUIPMTNT

¢ Minor to major,
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®  Inoperable fiie proecoon sysiem

®  Giencral eleanup requinedd.

Fire Protection Systems

Detectars, Smohe

Smoke detectors {Figurie 3 58) are gencially not susceptible 1o dynamic mo-
lions as long as they rematn anchoied and as long as they retain power

FOUIPMENT SEISAHEC CATEGORY
® AT critical cquipment.
SUISMIC SIR U IC A TION

® S5DS-1,

SEISMIC QUALN TCATION APPROACH

®  Design team judgment.
*  Anchor components.

RFFERENGE FIGURE FOR INSEAT [ ATION DETANLS

® 446

HEEATIVE BEGREE OF TAMAGE OF INADFQUATEL Y FROTFCTED LOUIPMI NI
®  None to minor.

AMOST NIKELY TYTE DR CONSEQUEFNUE OOF DAMAGE TOR
INADIQUATFLY PROTECTED FQUIPMENT

®  Even when inadequately supported, smoke detectors generally remain
operational as long as power remains uninterrupted.

FIGEIRE 358, € ething matallation of
smuke detecton
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Fire Protection Systens
Extinguishers, Hand-Held
These units {Figure 3,59) come in water and pressurized dry chemical mod-
els. They may be mounted directly to the wall or contained in a wall cabinet.
EQUIPMFNT SFISMIC CAITGORY
8 A’ critieal cquipment.
SEISMIC SPLCIFIEATION
® S5D5-1.
SELSMIC QUATIEICALION APPROACTE
¢  Design tean judgment,

* Provide positive latch doors and quick release holders.

REFERENCE FIGURES FOR INSIALLA 1HON DETAILS

® 444, 445

RELATIVE DEGREE OF BAMALGE OF INANEQUATELY FROTECTED EQUIPMENT
& Minor.

MOST LIKELY 1Y DR { ONSEQUENUE (F DAMAGE FOR
INANEQUATFLY PROTEC TFD FQUIPMENT

® Extinguishers fall fiom wall hooks and cabinets
¢ Extippuishers mway discharge their contents when they fall.

FIGURE 3.59, Haad-held extingush-
ers, whether mounted In n cobinet or
wall hung, regre brackets 10 keep
them m place, This extingvisher is not
anchored The cahaner door docs how -
ever, bave a positive fatch bt 1f has
2lass pane that may well break




