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94 Earthyuake Profection of Essential Building Equpment
SUISMIC SPECHICATION
® SDS-I.
SEISMIU QUAT I ALION APPROAC I
®  Equivalent static cocfficient amalysis.
o Anchorage o adequuite restiaint of tables, and so fouth.
HEDERENCY TIHATRES SO INSEAT L ATION DE AN
® 49 4.14,4.15, 434, 4.38, 461,402,463, 4.110
KEI A TTVE DEGKL B OF DAMAGE OF INADI QUATEDY PROJICTED EQUIPMENT
®  Mino to moderale.

MOST TIRFIY IYPE OR CONSEQUENUE (F DAMAGE TOR
INATH QUA N EY PROTECILD FQUaPsENI

®  Inddodged equipment.

¢  Toppled equipment

®  Possably moperable equipment.
®  General cleanup requhed.

Data Processing Systenns

Tape Drives

Tape doves tagine 3 35) e generadly tall and siender pieces of equipment

susceptible to woppling

FQUAPR L NT SEISMLC CALGORY

® BT supporl equipment.

SEISMIC SPECIFICALION

® 5D5-]

SEISAMLC QUALLFLEAFION AFFROAC 1)

®  Equivalent static cocflicient analysis.
¢ Buase anchorage.
* Top biacing wheie possible

®  Seismic test/dyninic analysis,

« Manvfacturer may wish 1o undertake 2 moie ambitious generic
gualification o assuie equipmicat operability and trame/component
mlegiy.

REFIRENCE TIGURES FOR INSTALLATION D (AlLS

® 49 414,415,434, 4.35.
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FIGURE 3.33. Tape dsives are lihely
to tupple dering an carthquake 1{ they i
not propenly unchored

i/
a7

RELATIVE DEGKE L OF DAMAGE OF INADEQUATEL Y IPRONECTRD 1QUIIPAENT

8 Minor o moderdte.

MOST LINELY TYPE OR CONSLQULNCL O DAMAGE | OR
INADEQUATELY I'ROTECTED EQUURNIENT

¢ Toppled equipment.

® Possibly inoperable equipment
® General cleanup reguired.
Data Processing Systems

Tape Storage

Tape storage units (Figiie 3 36) should be base anchored wnd sheif re-
struiners should oe ciployed o keep the Lapes oa the shiclves.

EQUIPMENT SETSMIC CALEGURS
& C" supporl equipment.
BLISMIC SPECIEICATION

8 S5Dhs-2.
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FIGURIC 336 “The contents of Iape

storape unils such as these may spill if

shell restiencis ae aod employed atong
with base anc horage and top bracing.

STISAIC QUIATELEC ATION APPROACTE

®  Lguivalent <tahic cocflicient anidysis,
* Bane anchorage
* lop biading and anchorage.
*  Longitudinal 77w bracimg.

®  Desipn team tdpment

* Provide restiiunts to keep tapes on the shelves.
RUBYRING L FEGURIS FORINSEATT ATTON DETANDS
® 435 4,53, 454, 4.55, 4,50, 473, 4104
RELAIIVY DEGREE OF DANIAGE OF INADTOY ATELY PROTFUTED FQUIPAENT
® Miow

MOST TRELY IYPE OR CONSEQUENC E OF BAMAGE FOR
INADFQUATELY PROTICIED FQUIPAMEN]

® loppled shelves
® ‘Tapes spilled onto flooss.
®  Goeneral cleanup required.

Flevator Svetemy

Passenger elevatons are divided into two general types: the oi-hydraulic
clevators and the tiaction elevalots The lormer generally performs well
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with a mimmum of cmthguake protection The traclion type elevators, how-
ever, are moic complicated and consequently are more likely to fal as a
result of stiong shaking. Most of the emphasis of legislation currently m
existence for elevators is directed at the traction elevators (see Appendix 1,
CAC 24-7 lor California retrofit requuements). Elevator manufacturcrs may
wish to consider pencric seismic test programs to qualify the elevator system
so that it will remain opetational after a major carthquake Cuorrent Califor -
nia legistation will hive to be revised so that elevators are aot restricted from
operation (scc Appendix 1. Oil-hydiaulic elevators are commonly com-
posed of the following earthquake sensitive subcomponents

Pump.

Electric motm
Electric control pane!
Hydraulic control.
Cab guide rails

Traction elevators are commonly camposed of the following earthquake
sensittve subcomponenls:

Hoist machine

Motor contiol panel
Motor generator.
Selector pancl.
Counterweiphts and rails,

Car and car 1ails.
SYSTEM SEISMIC ¢ AlEGORY
& AT critical system.
SYSTEM FOUND IN

®  All multistory facitities.

Elevator Systems —Qil-Hydraulic Elevator
Cab Gude Rails

Inadequately designed and anchored guide 1a1ls can fail and cause elevator
system noperability (see Figure 3.37).

EQUIPMENT SEISATIT € AT GORY

® A" critical equipment,
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FIGURE 3 37, Cab gude ls need
wdeguate anchorage provisions o pre-
venl bdure Shawn licee v an madeyuate
avanple

SEISMUC SPROILIL ABEON
®  S5D5-0.
SEISMIC QUALINIC AVION AVPROACH

®  Laguivalent static coethivient analy~is

* Rl anchorage
»  Ral characteristics.
BT 5 RENE B b HGURE FOR INSTALL ATRON DE1AILS
® 427
RETATIVE O GRET OF DAMAGE OF INADEQUALLEY PROTECLED FQUIPMENT

® Ainor 1o moderate.

MOSET HIKELY 1Y PE QR CONSEQUENLUTL OF DAMAGLE FOR
INADFQUATELY PROFFCIED FQUIPMENT

®  Deialed car
® [hoperable elevator.

Elesator Systems—d-Mydrauhe Elcvators
Llecurie Controt Panel

10 the electuic conbol panel (Figure 3,38} is not solid-state and il o conlains
dy nanically sensttive subcomponents such as relays or mercury swilches, it
should be ualilied to prove operabiluy,

FQUIFMENT SFISMIC CALFGORY

® AT erincal equipmenl.
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FIGURE 338, Electiie contiol punaels
e seaely attached to walls Some ol
the subcompanents may be dynamically
scnsilive

SEISMIC SPECIFICATION

® SDS-1.

SEISMIC QUALIFICATION APFROACH

¢  Equipment static coefficient analysis.
« Base anchoiage and top bracing if solid state.
@& Seismic test

* Tu bmve operability if dynamically sensitive subcomponents are
used.

REFERENC E FIGURE FOR INSTAL LATION DETAILS

® 425

RELATIVE DEGREL OF DAMAGE, OF INADEQUA L ELY PROIECIED EQUIPMENT
®  Minor (o moderate,

MOST LIKELY IVFF OR CONSEQUENCE OF DAMAGE FOR
INADEQUALELY PROILCIED EQUIPMENT

¢ Shilted cquipment.
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® loppled equipment Elevator Systems—Oil-Hydranlic Elevators
® Inopciable as a result of failuie of dynamically sensitive subcomponents

Hydiand Control Unit
(uansient finline).

The hydvaulic contrel unit (Figure 3,400 must remain in place for the elevator
Elevatar Systems—QiH-Ivdrantic Elevotors system to be operational and hydraulic supply lines must maintain low flange

loads 10 prevent ol spills.
Eleeiore Mot

EQUIFMENT SFISMIC CATFGORY
The electiic motor (Figie V39) is 0 sgheomponent of the hydivaulic control

unit and must reman in place (or the elevator system (o he operationil, & AT criticnt equipment
EQUITAIENT SLASMIC (ALY GORY SEISANC SPECIFICATION
\
® AT cubicd cquipment. ® SDS-1.
SEISAIC SPECIFI ATION SEISMIC QUALIFIC ATION APFROACH
® SDHY.| ®  Egquivalent static coelficient analysis,
¢ Base anchorage.
SELSMIC QUATLTFICATSON APPRGACT

¢ Design team judgment.

®  iquivalent static cocflicient analysis, *  Flenible fluid supply lincs.

= Base anchorage.
o k REFERENCE FIGURE FOR INSTAI LATION DETAILS

* 428,

RETERINCE PIGURE YVOR INSTALLATION DLUALLS

® 478,
RELATIVE DLGREE OF DAMAGE OF INADEQUATELY FROTECTED EQUIPMENT
RETATIVE DM GREE OF DAMAGE OF INADEFQUATELY PROIECTED FQUArMIUNT

® Minot 10 moderate
®  Minol 1o nusderale.

MOST LIKELY tYPF DR CONSEQUENSE OF DAMAGE FOR

MOSY LIKELY TYPE OR CONSEQUENCE OF DAMAGY 1 OR XADFQUATFLY PROITFCIFD QUIPMENT

INADEOQUATLTY ROV Iy 1QUITR TN

® Shifted equipment
®  Shilted motor, ® Broken supply lines.

*  lnopeiable elevator,

® Inoperable elevator.

FIGURE M40 The hydinahe (orntie)
unit must be anchored and flexeble ae
cannectians should be emplayes. Fard
connections, as shown here, are fikely to
fal

FIGURE, 3.3, Ihe  clectric motor
should be Rrmly anchared (o the control
frame as shown here,
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HETDTRENCE FUGHRE FPOR DNAMELE OF DAMAGED FQUEFME N

® 3162

Elevator Systems —0il-Hydraulic Elevators
Punip

Fhe hydiautic pump (Figare 3.4 08 @ snbcomponent of the hydraulic control
anrt and must remane moplace (o be operational, and Ruid supply Hines must
muintain low flange loads (o prevent ol spills.

FQUIPMENT SEISMIC CATEGORY
® AT critical equipment.
SEISMIC SPUCIEICA TION
® SDS |
SHISAMIC QUatIHICATION APPROACH
& llquvalent static coctficient analysis.,
*  Fixed anchorage.
®  Dynamic analysis
= Vibration iselation Gotion restoainl requited)
® Design team judgment.
*  Flexible fluid supply lines.
RLFFRENCE FIGURE FOR INSTALTATION DI [ AILS

® 4.28.

RITATIVE DFGREF OF DAMAGE OF INADEQUATRLY PROTECTRED FQUIPAMENT

®  Minor to moderate.

FIGURE 241 1he hydiauhe  pump,
ard ather sobcomponents, shoukd be ser
curely anchorcd 1o the conual frame.
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MOST LIKELY 1) PF OR CONSEQUINCE OF DAMAGE FOR
INADEQUATELY PROTECTFD RQUIPMENT

®  Shilied equipment.

® Broken supply lings.

® [Inoperable elevator,

Elevator Systems —~Traction Elevators
Cur Rails

Elevator car 1ails (Figure 3.42) have generally performed better in past
earthquakes than the counterweights. Ayres and Sun (1973) only repotted 18
cars oul of their gails or out of alignment as a result of the 197§ San Fer-
nando easthquake This observation does not mrean that car rails should not
be considered; they should.
EQUIPMENT SEISMIC € ATFLORY
& AT Giitical cquipment,
BEISMIC SPI CHHICATION
¢ 5DS-I.
BEISMIC QUALIFICA TGN ARFROACH
% Equivulent static coelficient .nalysis.

¢ Rail anchorage.
& Stress anilysis.

«  Forthe ral
®  Design team judgment.

Seiect guide shoe for shoes with carthguake provisions.

REFERENCE FIGURE FOR INSTALLATION DEVAHLS

e 422

FIGURE 342 Car ruil with roller
M gmde Photograph tahen fiom car top.



