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RELATIVY DILGREE OF DEMAGE FOR INADI QUATEVY PROSECTED FQUIEMEN]
®  Minor to maor

MOSE LIRELY TYPF OR CONSFQUENC E OF DAMAGE FOR
INATHFQUALELY PROTECTFD FQUIPMENT

®  Sevaed pipe

® Jdooding.

®  Sanitation problems

®  Slecam escupe

REFLRENCE FIGURES FOR EXAMPL kS OF DAMAGED EQUIPMENT

® 3182, 3.183.

Piping Systemy
e Hangers, Vertical Puyae

Even where the pipe hanger (Figure 3 128) 15 sel in the floor slab, the
prpe itself must not be rigidly attuched to the slab unless flexible connectors
wie supplicd on either side of the slab,

JOQUAFMENT SEISMIC ¢ ALL GORY

&  Vanes —Ruptiie can olten atfect cilical equipment.,
SEISSHO S CIFJCATEON

® SDS-I or SIS-2

SEISMIC QUAT IEICATION APPROACH

®  Design team judgment
&  Dynamig¢ analysis.
®  Pipe (lex computer programs ate available.

FIGURE 3 128, Vaitical pipe hangerg
o Jevel Note the waste line bisectn
the paitibion wall,

5 ]
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REFERENCE FIGURE FOR INSTALLATION DY AILS
LI
BELATIVE DY GREE OF DAMAGE FOR INADEQUATELY FROTECTED EQUIPMENT
® Minor te myjor.

HMOST LIKLLY [YIE OR CONSFOURNCT OF DASAGE FOR
DADEQUATILY PROTECTLD FQUIPMI NI

8 Scvered pipe.

® Flooding

¢ Sanitation problems.
® Sleam escape.

Piping Systems

Pipe Racks

Pipe rucks can be designed tw allow for twa ar three controlied dicctivns of
motion. Shovk loads must be cunsadered at all pipe stops
EQUIEMENT SFISMIC (A 1LGORY

¢ Vaiics.

SEISMIC SPCTFICATION

& SDS-1or SDS-2

BSMIC QUATTFICATION AFPROACH

® Design team judgment.

& Dynaniic analysis

¢ Pipe lex computer programs we available

BELATIVE DEGKEE Ok DAMAGE FUR INADEQUATELY PROUTEC HED EQULFNIEN F
& Minor 10 major.

MOST LIKELY TYPE OR CONSEQUENUCE OF DAMAGE FOR
BUDEQUATELY FROEEC T D RQUIPMEN

¢ Severcd pipe.

® Floodmng

R Sanitation problems
[ ]

Stewn escupe.

BFERENCE HIGURES FOR EXASILES OF DAMAGED EQULPMENI

8 1,180, 3.181.
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Piping Svstens Suspended Ceiting Sysfems

Lubing!Conduir

’ Suspended ceiling systems me not requited for Facility operation Their
falure dees, however. present cfficiency problems immedialely after an
enthyuake. Those within a Tacility at the time of an earthguake may suffcr
wdue “*psycholopieal stiess™ 1 ceiling panels begin to fall.

Tubing must be restramedd for exceptionadly long runs, It generally fairs well
1 lexible connections e provided ot wall idtetsections, machinery inter-
Lwes. amd soon (brgme 3 129)

LOQUIPAMENT SEPSRUTD AT GORY SYSTFM SEISMIUC ¢ AN EEORY

® Vi & T ndscelancons sysiem

SEISAMIC SPHCERIC ATION

®  SDS-1or SDS 2.

BYSTEM FGUNIYIN

Business esiabhlishments.

STASAMIC QUATTTIC ATTON APPRUAC D ¢ Communication centers
® Compiting/data processing centers.
®  Design team judgment, Rrdate p. !
N . ¢ Emeigency operating centers.
*  Provide fiexible connectors . .
® Fie stations.
< Provide suppott for long tans .. . -
¢ Governmenl administration buildings.
RUT1RYNCE FIGURES FOR INSTALLATION DF [ ANLS ¢ Hospitals.
® K87 4RR. 4.92 ®  Police stations,
[} wls
HETAINVE DGR OF DAMACH TOR INADFQUATL LY TROCLC TED S(HEMEN] Schools.

®  Ninor to major. Suspended Ceiling Systems

MOSTVIRELY FVFE OR { ONSPQUUNCF O DAMALF FOR T-Bar ¢ cihing
INADY¥OUATTLY PROVECTFD FOUIPMENT B
T-bar cethngs (Fipnie 1 1300 e highly siseeptible to carthguakes. T ay in

» Sevele e '+

Scveied pape. panels commonty Gl as the 't bar frame «deflects,
& Tlooding.

o 'E BQUIPAENT SEISAMIC € A1 FGORY
& Saniation prablems,
.

o N . < 3 ~
Steam escape. P “ET miscellaneous eguipment.

Figure 3.130. T-bar ceilings with
lay-in panels. Photograph courtesy of
Ruhnau-Evans-Rufman-Associates

Figure 3.129. Flexible tubing at floor
allows for movement without rupture.




218 Fasthguahe Protection o Fasentia) Building ¥ guipment
SEISYHO SEPEonhre At

® 5DS52

SEISAESC b v D b v hioey ARI'Ro 11

* | gunalent statie cocthoentanaly s
o Lo trame
®  Desipn teaan gudgiend

s Spoctly compression posts amd dogonad wining
RETT WSO DIGERE TOR AN A SLTON Be Lyl
¢ |0y
RUDALISE DEGRET OF DAMAGE OF INADEQUALLLY PROTECTLIY FQUIPKENT
®  MNinuo

MEOST RIRI LY AT GR CONSEQUENCT 60 [RARIALL FOR
ENATEQUATTTY PRGIIC DL QUIPMI N

®  Dislodecd kay -me panels.
*  Cleunup of collapsed panels reguticd

® faciluy personnel uneest as pancls fall, Hhey may believe that the
butkdang s Lalhog and panic

BREGERINCT LIGURE POR BEXYAMEPLE OF PAMAGED 1T QUMMENT

® 3|85

Watu H_\ sl

Witer systems mclude more tha an occasional water pipe or sink Generl
peorboniance mopasi cantliguakes bas boen good  Qualiication must be coge
sidered owever to prevent pipe tuptures and subsequent flooding, which
cauld provent the vperation o other systems

SYSLEALSTISMIU € ATEHGORY
® B supparl cqupment.
SYSEEM EOUND N

® AU budding types

Water Sistonn
“:;l/: [

Botlers for Llacility heating ae wypically huge and carthyuake consideration
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FIGURE 3 3L 1 wpe uasoounad boilor

b gencrally nol given (Fagure 3.131). This equipment must 1eceive adeqgule
prolectivi Lo renidin opetation.l.

EQUIEMEN} SLISMIC E A EGORY

8 “B’ supponl equipment.
BRSMIU SPECIHIC ATION

& SDS-L

SEISMIC QUAR IH1E A FLON AFPROACTE

# Eguivalent static coellicient anulysis.
+ Anchorage.

& Dosign team judpicnt
*

Use dlesmible conmections on supply fines (water and Bils)
RUFERENCL LIGURE FOR INSTALLATION DELAILS

& 4100,

MLATIVE DEGRE T OF DANAGE OF INADFEQUAL LY FROTEC PED EQUIPMIL NI

b Minor o modeiate
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MOST TIREEY TYPE O CONSEQUENCE OF BAMAGF FOR
INADEQUATFL Y PROTECTED FQUIPRIENT
®  Diddodped fenles

+ lixcessive movement possible i unanchosed.
®  Possibly noperative boiler .
®  Roptured supply lines.

* DIleoding potenual.

*  Tire potential.

®  Cicncral CJeanup requited

Warer Svatems
Drinkne Formtams. Dreestandinge

Freestanding water coolers (Figure 3.132) are the type mosl Iikely to cause
damage (Neoding) as a result of an emthquake.

TOUIIAMEN Y SEISMIC CATEGORY

® I miscellimeous eqipment
SUISMIC STECH I ATION

® 5DS-2.

SFISMIC QUARITTCATION APPROACH

®  Eguivalent static cocfficient analysis.
= Hiase anchotage,

¢ Design team judgment. FIGURE 3132, Freestanding  water

wnoler  Photogiaph connecy of Oavs

Water Conlers

* Provide flexible water lines to prevent iuptune,
+ Use top hiacing if possible

RIFERI NCF PIGURF FOR INSTAT LATION DELASLS
Kater Systems
® 415 ¥

Drinking Fonntaing, Wall-Hung
REDATIVE DEGREY OF DAMAGT OF INAIFQUATFL Y PROTTCTED LOQUITARENT

o Mi 0 lerat Wall-hung drinking fountains (Figore 3 1331 have good performance records,
inal to moderate. . . .
) Anchorage must be adequate especially for cantileveted models.
MOSM LIKELY TYPE OR CONSEQUINCE OF DAMAGE FOR

BOLIPMENT SEISMIC CATEGORY
INADY QIATFLY PROGECEED EQUIPMENT

. . . & “E" miscellancous cqupment,
®*  Toppled dimking fountain. i

& hoken water hines (Hoodimg) BISMIC SPECIHICA TION

®  CGeneral Jdeanup requored ® SDS-2.
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FIGURE 3 133, Wall hing witer cogk
ot Phatopraph courtesy  of - dasls
Wl Coolers

SEISMET QUALIFICATION APFHOACD

®  Lguivalent static coclficrent analyss.
= lovwwhorage.

®  Dosipateany pudgment.

rovide tleaible ~upply hine connection,

HELTRINUCL D MGERES TOR INSTALLATION 1L LAy

® 4 102,403

RELARVE L GREE OF DAMAGE CF INADEQUATEEY FROAECEED 2 QUIPME N

® M

MOSEJIRELY 1Y PR OR € OMSIQUENCE O DAMAGE TOR
INADLOUATELY PROVECILD PQUHMINT

®  Didodged il madeguule anchiorage on cantilevered maodeds,
®  Rupioicd supply tines,

e Dloading portential
L ]

Guenera) cleanup requied
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Water Systenns
Hot aid Cold Water Supply Tines

Most water supply hnes (Figare 3134 fun generally well duting an caih-
quake

EQUIFMENT SEISKHC €A TEHGORY

® BT suppuh eqiipnicnt
SEESMIC ST CIp A HION

® SDS-1.

BEISALIC QUAL BRI ATION APPROAC ]

®  Design leiun judgment.
¢ For small lines
& Lbguivalent stalic cocthicient anglysis
+ Fou Larger line supports (2 mches and above) and biaces.
REFERENCE FIGUHE FOR INSTALL ATION DE {ALLS
49,
RELATIVE I GRIT O DANMAGE OF INADEQUATITLY PROLIC (0D | QUIPAN N L

& Mumor 1o modeiate,

HOST LIKELY LYEL OR CONSEFQURNG E OF PAMALK FOR
PADEQUATELY PROLEC TRD LQUIPMLNI

& System geneially operalive. Most Biequent types ot damage wie minor
leaks and bioken suppotis.

¢ Potential for scrivns llooding should large hines vupuae,
¢ General cleanup 1equired

HGURLE 3134, iypial water supply
lmes Note the phate welded o the mietal
studs that will be used oo haingiag b
Citsew ik,



