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164 Farthquake Protection of lisscatial Building lguipment
FOUITATENT AUBME A TR GO

® (7 suppot equipment.

SEISAC SIRCIFICATLION

® SDS-2,

SEMIC QUAT TG AT TON AFPROAL I

& guivalent static coelheiont analysis
o Buse inchorape
®  Dyaamic analysis o seismic (s,

Mannfactimers may wish (o nndettake mote ambitious  generie
qualification progiams fo protect their cquipmem fiom operation faik
mes and subsegtient expensive repaire

RETERINCT FICURD FOR INSTALLATION Db fATES
® 175,
RIETATHE DEGRIE OF DAMAGY OF INADEQUATFLY PROBEC TRD EQUIPMEN

®  Minor-—hecause of its geomeny, this equipment is generally anchored;

MOSTUIRTEY PSP O CONSLOUTRET O DAMAGE 101
INADTQUASFLY PROTEC FRDY 2 QUIPMENT

®  Potential operational failure.
®  Base anchorage (ailure if underdesigned.
®  CGienetal Ueanup reguited

AMadical Svitoms
Cold Stonage

Cold stmage equipment (Figure 3.92), whether it be for the Pathology Labe-
ratory or fFor pharmpeeuticals, is generally 1l slender, and heavy, Doons
mecd positive Baitches, not magacetic catches  Rolling ot sliding internal draw
crs shotid have stops and lips 10 prevent the contents lrom being spilled.”

FOUIMMENL SEISRIIC CATEGORY

& O support equipment.

SEISMIC SPHCIEH ATTON

® SDS2

SEISMIC QUAT N ICATEON APPROACTE

¢ figuivalent static cocellicient analysjs,
« Buase and top anchorage.
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FIGURE 2920 Unsequios! exanpie of
i cold storage e

® Design tcam judgment.

* Provide positive Jatch doors and diawer stops.
RIFERFNCE FICURES J DR INSEALLATION BY FAILS
b 470, 4.7}
ROATIVE DEGREFE OF DAMAGE OF INADEQUATFLY FROTECTER FOUIPMENT
® Minor to moderate,

MOST LIKFLY TY 1 QR UONSFQUENCE OF DAMAGE FOR
WADEQUATFLY FROUEC 1D FOUIIMEN

8 Topplcd siinage unir,
¢ Spilled contents.
¢ General cleanup requiied.

Nedical Systerns
Crash Cart

Coash curts (Tigare 3,931 contain essential medicines and tools for n
hospitai emergency freatment
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FIGURE 393 Wheel momnted  crask
Catl willnml snchorage provisions This
vital picce of cquipiment i~ bikely 1o be
et b an carthguok e

FQUIPMENE SEISAC CATLGORY

® AT aitical equipment.
SLISMIC $PECTRICATION

® SDS-1

SEISMIC QUALIEICA TEON APPROAL 33

®  Design team judgment,
<+ Desigiorestraining system for tines when cquipment is not in use,
® Luvalent stalic coeliicient analysis,

o Anchorage of restiaintng systeny,
KREL I O ekl TORAINSIALLaloN ol tall s
e J6y
RED ATV BH GREE OF DAMAGE OF INALEF QUATELY PROTFCETED EQUIPAMENT
® Mo 1o moderate.

MO PIREEY 1Y OR CONSFOUENCE OF DAMALL 10OR
ENALTODEATEEY PROTECLED FQUIPAD N

® loppled carts

® Runaway caits,
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& Collismien with other equipanent
e  Potenial Yo personnel injury
& Gueral cleanup required

Medical Systems
Culbture tncubetor . Connter Fop

Covrter top cultvie ingubators (Figoie 3 94) require anchorage 1o prevent
therr toprling to the floor

EQUIFME NI SFISMIC € ATFGORY

® CT support cquipnicm.
SHISAIC ST O N A NoN

8 S5D8-2

SFISMIC QUALIETCATION APFROAL I

®  Design team prdgment.
« Provide for adeguate insiallution spice
< Lae posaive Lich aooes magnetic aatches and sone icton catelies
do nol waork well in catthguikes (e doors open and the contents
spdl oul)
P Lquivalent static coeflicient analysis.
= Anchorage ol counter.

Avchorage of incubiior tu countei

FIGURE 394, Uieewicd eaample ol
a Liture mcabator atop aosmall counten




Ind Farthquake Protection of Essential Buikling Fguipment
RITERENC Y 1IGURES FOR INSIALTALION DIFPATS

e 460, 4.61. 4.62, 4,63,

RILALINE DUGRUE OF DAMAGE OF INADFQUATLLY FROTTCTED FOQUIPASEN |
&  Mino to moderate.

AMOST TR LY 1Y PE OR CONSEQGUENCY 031 TIAMAGCTE FOR
INADE QUALELY PROTFCLED EOUIPALNT

Foppled equipiment.,

®  Possibly inoperative incubato,
®  Spilled contents.

& General cleanup 1egnired.

Medical Systewms
fovamt Fepriopent, Specialized

This caquipment (Fgrure 1.95) 15 generally necded for regalar patients ona
day-to-day basis. but nonctheless descives consideration fot its own proe
lection

FIGURF, 395 Specialized  examine
tiem cquipment such as the imalopy bl
showvn here tvpically has poomcines tha
prsince extreme moetions dming

cotthgunhe Note the hose anchorage
cnployed on s eguipment
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EQUIPMENT SLISMIC ¢ ATFGORY
8 “C77 suppott equipment.
SEISMIC SPECITIC ATION
® SDS-2,
SEISAMIC QUALIE I ATION AFPROACH

& Dynamic analysis

+  Because of the expense of cquipment. The major concern is to keep
such equipment anchored (it is commonly modeled as an inverted
penduium with appendages) and damped to reduce wild excursions

REFFRENC E FIGURE FOR INSTALLATION DETAILS

b 475

KELATIVE DFGREE OF DAMAGR OF INADFQUATELY PROTECTED EQUIPMENT
& Minor to moderate.

MOST LIKFLY TYPE OR € ONSFOUENCE OF DAMAGF, FOR
DADEQUATFLY FROTEE TFR FQUIFMENT

¢ Toppled equipment.

® Jmternal mechanical damage to tracks, and so on,
® Possibly inoperative equnpment.

® General cleanup required

Medical Systems
Gas Cylinder s

High-pressuie gas cylinders (Figie 3.96) could prove lethal should their
valves break tpon lalhing The hghtweight chains commonly vsed around the
gs bottles do pot keep them from Falling

EQUIPMENT SEISMIC € ATFGORY

® “C suppoit cquipment,
BESMIC SPECIFICATION

® SDS-2.

SISMIC QUALIFIE ATFON APPROAS 1

® Design tcam judgment.

* Cylinders must be kept Trom falling dwing shaking, Nylon stiaps ot
Heghlweight Citing will not keep cylinders standing on end
¢ FEquivalent sintic coelficient analysis.
* Design of anchorape systems.
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FIGURE, 396 Unsecwed gas cyhndess such
as these could be dangeious 1o hoth bife and
property dunmg an canthguake

RIEFHRLNCF FIGURE FOR INSTALLATION DLIARLS

®* 459,

RLLA 1V E DEGRLE OF DAMAGE OF INADEQUATEL Y PROTRCLED EQUIPMENT
® Mol 1o majol,

MUST LIKELY 1YPEF OR CONSEQUENCE (3 DAMAGE FOR
INADEQUHAIILY PROTFCIED FQUIPMENT

e  Cylimders [l and 1ol around,

®  Although no cases have beeneported. there s enough encigy availak:g
in some jully pressunized bottles to propel them thaough partition wallg
should the valve be broken ofi

®  Genoral cleanup requued.
RITERINCE LIGURE TOR #XAMPLE OF DAMAGKD BQUIEMENT

® 319
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Medical Sysicms
General Lab Equipnient

QGeneval labuistory equipment (Figure 3.97) is especially vulnerable. The
cleanup can be ume consuming and some spills may be potentially toxic.

EQUIFMENT SEISMEC CATEGORY
® UCY support equipment.
SEISMIC SPRCIFICATION
¢ SDS-2.
BEISMIC QUAT iR ICATION APPROACH
¢ Eguivalent stalic cocliicien! analysis,
* Base anchurage fos heavy eqmpinent.

& Design leam judgment.
+ Shelf retuning wites, hips, and so on.

REFERENCE FIGURES 1OR INSTALLATION DETAILS

8 453, 4.54, 4,55 4.56, 4 §7. 4.60, 4.61, 4 62, 4.63, 4.68, 4.69, 4 73
RELATIVE DLGREE OF DAMAGE DF INADLQUATELY PROTECTED EQUIPMLNY

0 Minor to modeiate

MOST LIKFLY 11 PE UR CONSEQUENCE OF DAMAGL FOR
DNADEQUA [LLY FROTEC U1 D FQUIPAIENT

¢ Spilled ¢hemicals.

#® Broken plasswaie.

® Spilled shelves.

#® Toppled counter top items.

[

Geneal cleanup requued

FIGURE 397, lypial lbotatory seene
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PERDNUT ESGURE S FOR T XAMEPLTS OF DAMACED FOUTPA NY
m ' ! SO DAMACED FOUIER RELATIVE UGRY T OF DARACE OF INAREQUATET Y FROAFCTFE RQUIPAMINI

e 31703171 ® Mino;

Maeical Systems MOST LIKFLY 1Y PF OR { ONSTQUFNCE OF DAMAGE FOR

. NADFQUATELY PROIFC FED FQUIPMENT

(rney

. . . ® Runaway tolling cquipment

Gurneys thigme 3 98) should be resttamed when not in use ;
& Toppled equipment.

TOUIRMEND SEISMIC CATE GOy ¢ Collision with other equipment or personnel.
L

® 1) suppoit equipment, General cleanup.
SEISMIC SITCNICALTON

® SDS.2

Medical Systems

Histology Console

SEWSAIC QUVALIFTUATINN APYROACT - . - . P
) The histology console shown in Figune 3,99 has potential problems simitar (o

®  Design team judgment. those of other consoles. They tend o be top heavy, are seldom anchored,
« Provide storage space for unused equipment. and are subject to operationat lailures.
@ Hyuivalent static coctlicient analysis. PQUIPMENT SFISMIC CATLGORY

+  Nethod of anchoage when equipment is unuscld. » “C support equipment

RIDTERINCT PIGURD FORINSTATLATHON DI TANDS

® 469

FHOVRE Vo8, Miestye
Untestimned gurney TIGURE 2,00 Ungecwred  Ioagpdoe
i stoted 1 contidog a

console




