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FIGURL 3 843, Filimg cabmets #
properiy detarled as these are, will nof
prescel o problem an the event of &
earthauake  Photograph  courtesy of
Kubnao  Feans Xohnan Assocraler

KEF1RENCE FIGURE S FOR INSTALLATION DEJANLS

® 1108, 4 109

REI ATIVE DEGRFE OF DAMAGE OF INADFQUATELY PROTFCTED FOU IPMIENT
&  ANimor.

MOST LIKELY Py P R CONSEQUINCT (F DANMAGL HOR
INADFOQUATH LY PROT ECTE I EQUIPMFNT

® Toppled filing cabinets.
®  General cleanup reguired.
®  Potential fur personnel mjury

RIFFFRENCE FIGURES FOR EXNAMPLES 1 DAMAGED FQUIFMIN|

® 2194, 3,195, 3.196.

Miscellaneouws Equipment
Meamipen s, CRT

CR1 monitors (Figure 3 144) should be mstulled per manulacturer recom
mendations
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FIGURE 3.144. Tiese unsecured CRT
monitors hive been installed on o shelf
thut 1+ designed for one sei Note tha
they are sstmg o0 a tun board because
they were too large for 1he shel

EQUIPMENT SFISMIC € ATEGORY

¢ “C” support equipment

EEISMIC SPECIFICATION

¢ SDS.2

SEISMIC QUALIFICATEON APPFROACIT

® Equivalent static coefficient analysis.
* Bracket anchorage to wall
* CRT anchorage to bracket.

® Dynamic analysis

* Manufacturers may wish 1o perform genenic qualification programs
for mounting monitors on their brackets.

BREFERENCE FIGURE FOR INSTALLATION DETALLS

® 467,

BILATIVE BEGREE OF DAMAGE OF INADEQUATELY PROTECTED EQUIPMENT
® Minor to moderate.

MOST LIKELY TYPE OR CONSEQUENCE, OF DAMAGE FOR
INADEQUATELY PROTECTED EQUIPMENT

Toppled CRTs.

Inoperative equipment

Potential for personnel injury.

General cleanup requned

REFERENCE FIGURE FOR EAAMILE OF DAMAGED EQUIPMENT

¢ 3072
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Miscellaneous Equipment

Porvonned Locher

These items need anchorage to prevent toppling (Figuie 3.145).

FQUIPMENT SEISMIC CATEGORY

®  ET miscellaneous eguipment.
SEISMIC SPFCTHMCATION

® SDS-2.

SEISMIC QUALIFICATION APPROACH

®  Equivalent static coefficient analysis
»  Base anchorage
* Attach to walls where pussible.
* Braced tops

RFFFRENUE FIGURES FOR INSTALLATION DET AILS

® 41084109

RELATIVE DEGREF 1 DAMAGE OF INADFOQUATFLY PROTECTED KQUIPMFNT

&  Minor to moderate.

MOST LIKELY TYPE OR CONSEQUENCE OF DAMAGE FOR
INADEQUA TELY PROTFCTFD EQUIPMENT

®  Toppled lockers.

® General cleanup required.

FIGURE L1485 vnexample of persennet lockers that have peen properlv installed, They we

hase anchoted at regadar intervals (o therr foundation
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Miscellaneous Equipment

Storage, Ad Hor

Ad hoo sterage (Figure 3.148) penerally does rot fare well during an

tarthgquake.

EQUIPMENT SEISMIC CATRGORY

® B mneellancons equipment,

SEISMILC SPECIFICATION

¢ SDS-2.

SEISMIC QUALIFICATION APPRDACH

& Design team judgment.

REFERENCE FIGURES FOR INSTALLATION DFTAILS

& 4102, 4,103, 4.104.

MATIVE DEGREE GF DAMAGE OF INADFOUATELY PROTECTFD EQUIPMENT

¢ Minor tv moderate

MOST LIKELY TYPE (YR CONSEQUENCE OF DAMAGE FOR
BADEQUATELY PROTECTED EQUIPMENT

¢ Toppied storage
® Spiled shelf contents,
% General cleanup required.

BIERENCE FIGURE FOR EXAMPLE (YF DAMAGED KQUIPMENT

) 3187,

DGURE 3. 146,

f e *fﬂ” Wy

¥ ¥

Exumpie uf id hoc storage that o gkely to coilapse duning an earthguake,
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Miscellaneous Equipment
Storaee Shebes

General storage shelves (Figure 3 1471 must be considered with 1espect 1o
the shelving as well as the shelf contents,

FOUIPAE NT SEISMIE CATEGORY
® 1 miscellancons cquipment
SLISMIT SPLCTTICA | ION

& SDhS2,

SLISMIEC QUALIFICATION APPROACH

®  Lquivalent static coefficient analysis.
« Buase anchorage
* Top bracing and anchorage,
®  De<ipn team judgment.
¢« IMovide shelved em restramers
REFFRESCE FIGHRES FOR INSTAT LATION DETATLS
® SR dUSd 9585, 4 30, 4 102, 4,103, 4,104,
RELATIVE PLGRED OF DAMAGE OF INADEQUATELY PROTECTED EQUIPMENT

®  Muinas 1o moderate.

MOST LIKFDY 1Y PF OR CONSEQURNCE OF DAMAGE FOR
INADFQUATELY PROTECTED FQUIPNMENT

®  Shell unns wpple

®  Jiems fall from shelves.

®  General ¢leanup required

REFERENCE FIGURLS FOR ENAMPLES OF DAMAGED EQUIPMENT

® 31913192, 3193.3 198

Ea

9
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FIGURF 3147, Gencral <torare shelvs
seh s thosw shown hiere require base
anchoraee donganodinad bracae s b
Wi and saell poapese s “helving
i bas nol eceved wm of the o
teclion
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Mucellancous Lguipmnent
Typewrniers

ARQUED s pewWnIr TS arg not necessary for the operation of any facility they
do pose a threat to facility personnel if they fall and can add te the general
ceanup regutred it they are not considered.

EQUIPMENT SLISMIC CATF GORY

8 T miscellimeous cyuinment,

SEISMIC SPECIFICATION
* SDS-2.
SEISAMIC QUALIFFCATION APPROACH
4 Desig- tzam judgment.
= Anchor to desk.
= Provide lips on desk to prevent their slidmg off.

REFERENCE FIGURE FOR INSTALLATION DETAILS

¢ 40

EELATIVE DFGREF UF AMAGE OF INAII QUATELY PROTECTED EQUIPMENY
¢ Ninor.

MOST LIKELY TYPF OK CONSEQUENCE (1 BAMAGE FOR
NADEQUATEL™ PROTECTED E4JLUIPMENT

8 (Geperal cleanup requmred
* Possibility o1 peesonnel injury

EXAMPLES OF DAMAGED EQUIPMENT

This section is included to illustrine the potential for damage to equipment
by an earthquake lhe precedmyg section of this chapter contains references
W this section under the individual equipment items wherever possible,

Al the example damage rhotographs are of cquipmen: farures thai re-
sulted from onz of three Soutinern California earthquakes, the San Fernando
enthquake (1971, M 6 &), the Santa Barbara earthouake (1978, M 5.1}, and
the Impenal Coumy carthquake (1979, M 6.6) The reader wili note that
these are relatwely moderate earthquakes and yet the damage in many cases
B quite striking A Lupger magnitude eanthgrebe produces the same types of
@amagc. ¢ e D TEC s

A thurough study ol these pholographs will give the designer. mapufac-
furer, fucibity owner - awd so on a much clearer puture of what 1o expect if
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hinlding caquipment is not adequately protected. These photographs address
the stinctimal integ ety of cquipment rather than its opesational capabilities,
Eawpment that must reman operational may look good atter an carthquake,
bt seeavnse ol ternal Laflures ot support equuipment tuluees may be com-
pictely inoperable. This concept must be botne m mind, especially when
deabmg wth entcal equipment.

It is hoped that the review of these photographs wvill underscore the m-
paitance of setsmie gualificativon programs Tor all 1ypes of cguipment, not
st sedecred stems that ate spearficallv reguned by budding codes, Designers
ana mangfacturers hive the oppottunin 1o use this section on new facilities,
wiide factity owners can use 11 as a checklist on watk-through tours of their
existing buildmgs 1o improve the chance for survival of thewr equipment
Many existing faciivies desperitely need such backlitting programs cven d
they are not required by the existing codes

The author wishes to apologize for the quality of some of the photographs
contwmed in this section. The have been taken fiom various sources and in
some dases the originaks could not be located. which necessitated copymng
them directly [tom the onginal publication. a less than desnable procedure.
[t was telt, hower er, that the points that they ihlustrate e important enough
w usiity therr reproduction

FIGTRE 3148 v oenll that dislodged
and Bl Posiive attachment and a safety
wite wonhd hoive prevomed ihis potesr
by daneetous daen Photograph
wonnless ol Richud Stdler amd the Ne
ot d Sccnee 1 onndaton

UG R L1490 Scparauen of  a
plentin as viewed from insikle the dus
me Phetoeraph couttesy  of Richand
Sller and the Natwsnal Science Founds
Lo
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FIGURE 3 130, Damage o wall where

madegliately resir uned ducting pounded
during the carthguuke This photograph

iustrates the need for separating equp-
ment that could coilide during an
eartnguake with the potenual for damaoge
lo ¢riugai eglipment hy ~ubpor equip-
ment  Phatograph courtesy of Richard
Milfer ana the ~Nunenal Scence Founda-
Lon

FIGURE 3.151. Unrestrammed wr han-
dhng umit slah that shifted  These sfabs
nrist be pestrned o the epnement the
SHEPPIL 1o TeMany oPCh el Phisio-
araph contesy of Richard Miler and the
Natonal Seence Foundation



