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Earthegquake Protection of Essential Buitding Equipment

Weater Systermy

Prps

Water pumps (Tigme 213 are common victinmes of e thquake forces, espe-
cially when motion restraints sue not used in conjunction with vibiration

iolators and when flexible hne connectors are not employed

POUIFATNT SEISMHC CATEFGORY

SHT support cquipment

SEISMIC SR T ATION

S8 1.

SEISMIC GUATIRICATION APPROACT

Diesrgn tean judgment

* Povide llexible supply lines.,
Equtivalent static coclicient anadysis,
*  Fived anchorage.,

Dynanne analyss,

« Vibration isolation. provide snubbers

REPTRENG 0 b re] TOR INSTAEY ATICN BT TANS

4 99

WEEANTIVE DECRET OF DAMACY OF INADIQUATTLY PROGECEED FOQUIFAMI N

Kmor to moderate

SOST TIRETY TYPE OR CONSTOQUE RCE O DAMAGY TOR
INAMOQUAITELY PROJECTIID T QL IPMIENT

Displaced pimps.

IGURE LIAS. ¢ hilled  water pumg
with Newble connections The pump &
anchored 10 the inert pad, which &
supported By fon paseenred vibration
isobdors, The lack of mntion restrai
wd the unsccmed s nen isolanon s
Who bt resualtan pongs Bistore suring
catthguake
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Inoperative punmps
Severed supply lines
Flooding potential

Vibration iseltion failme.

Genel cleanup 1equned.

REFERENCE 1 HAURT POR EXAMPLE OF DAMAGLD | QUIPMEN]|

® 317K,

Water Sysicnis
Storage Tanks

Above giound storage tanks (Figire 3.136) require hase anchorage and flexi-
ble supply line conneciions 1o prevent possible Nooding

EQUIFMENT SFISMIC € A1T1CNORY
& B support equipment.
SEISMIC SP1¢ DCATTION

¢ SDS-I.

TTGURDE Vite 4 oo conecd i
Soter e ke wphenr Al e cop
Hons
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SEISMBC GUAT IR A TRON APFROA T

®  Lbguivalent stahic coelhoment analysis
o lank anchoage
®  Design e judgmeant.
«  Provide flexible supply hine connections

KT ERENGCE FIGURES TOR INSTALE ALION DI TAILY

¢ 1100, 4 101

RELATIVE BEGKIE OF DAMAGE OF [INADEQUATELY PROLLU 1ED EQUIFALNI
®  Minor (o migod,

MOSYT LIKELY 1Y PR OR G ONSEUENUL ¢H DAMAG)H MOR
INADLGUATED Y PROTUC LE D FQUIPMENI

® |ocessive tank displicement b mamchiored.,
®  Ruptimed supply hoes
® Eloading potential

REDLERINCE TGRS FOR LYAMELES OF DAMAGE G BQUIPNEN
® 38O, 3 187, 3 18K, 3.18Y

Water Systens

Warer Heaters

Hotwater heaters (Figuie 3.137) e usually tall, slender pieces of equipment
that aee Juphly soscepuble to earthguake motions

FQUIPAENT SEESAIC CATFGORY

® BT support equipnient
secMIC AP EIC AT BOoN

& SDS-I.

SEISALLC QUAT IR ATTON APPROALR

®  quvadent static coclhoent analysis,
«  Hase and top anchorape

®  Design team pudginent
+  Provide Heaible connecturs,

REFFRFNCE FIGURE FOR INSIALT AFWON DEIADL S
® 4|
BRI ATIVE DEGREE OF DAMAGE OF INADLQUAT LY PROELC 1 PQUIPMEN]

¢ Anor to moderate.
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HGURE 3 137, Hot  water  slorage
tank without biuse anchotage v lleaible
Ime conneclors Pipe degs e baaple wind
cammenty Gl dunng eanthqu hes

HOST LILELY 1YFE OR CONSEQUENC B OF DAMAGE FOR
INADEQUA 1ELY FROTECTED LQUIPMENT
® Broken pipe leg suppotls.
¢ Toppled tanks.
8 Scvered supply Imes (gas and wates).
«  Flooding potential
¢+ Fire porential.
Scecondary damuge due to toppled tanks colliding with other squipment,
Hot water system left inoperative.
Geueral cleanup requured

REFERENU I PRGURES FOR § XAMPE 1S OF DAMAGED EQUIPMENT

P 3186, 3 187, 3188, 3,18,

Water Systeins
Water Softenen

Waler softcners (Figuie 3.138) commonly have a geomely sinuli Lo that of
hot water heaters and, consequently, similar stabifily problems,
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FOUIPRMEMNT STISAHE CATLGORY

® U snppost eguipmoent

STISMIC S ot sjoN

® SPS.?

SEISKIIT QUATTHICATION AIPROAC)]

*  Tguivalent static cociheient analysis
* Base and top anchorage

*  Design tesm adgment
o Diovide JlesBle cornections

RT1TY RUNEY FICURE FOR INSTAT LA TION DEFALLS

& 4

REESTINT DULRIT O TPAOATAG O INADEOVAIIYY PROTEC TED FQLIENENL

® Ao 1o madenaie

FIGURE 3138 Water softence
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MOST LIKEP Y 1YPE OR CONSEQUENCE OF DAMAGE FOR
NADFQUATEE Y PRODFCTED FQUIBMENT

8 Tipe lcg Milure.,
® Toppled tanks,

¢ Severed supply lines with flooding potential
®  General cleanup required.

REFVRENG FFHGRES FOR T NAMPELES O3 BAMALUKD FOUIPATEN Y

® 1IRG. Y IBT, 3LIRR, 3.8y,

Water Systenrs

Warer Welh

229

Water wells (Igme 3.139) 1equite protection from other cquipment (o ds-
sure their operabiiny  Collapsed casings and so forth aje beyond the scope

of this hook with respect to well production.
FQUIFMI NT SEISMIE CAT] GURY
¥ B support equipment,
FEISMEC SEECTFICATION
® SDS-I.
SEISMIC QUALIFICATION ATPROACH
¢ Design team judgment,
¢ For spmronnding cqmpment
RELATIVE DEGREF (M DARACE OF INAIQGUATELY PROTEC LED FQUIPAMENT

¢ Minor to moderate.

FIGURE 3139 SWaner wel)



230 Larthquake Protection of Essential Building Equipment
| LA

MOST EIRFLY 1Y PE OR ¢ ONSEFQUENCE OF DAMAGE FOR
INADEQUATELY PROTLUTED EQUIPMEN]

®  Dumage from unanchored adincent eguipment possible.
#® Inoperative well,
®  [looding potential

Bliscelancous Equipment

I he equapment items noled in s section e commonly found i nearly all
facilities and do not easily it mte any of the described systems above.

Miscellancons Equipment

”U(:’\ vhelves

Bookshclves (Figuie 3 144 ae quite heavy when fully Yoaded and can pre-

set a cleanup problem il the books themselves are not 1estrained.
FQUIPMILNT SEISMIC CATEGORY

® T miscellancous equipment,

SEESMIC SPRCHTICATION

& SDS.2

SUISSHC QUATEEH ATION ATPROACH

®  liguivalent static cocflicient analysis,
+  Base anchoiage
«  Longiudmal X" bracing,
« Top bracing.
®  Design team judgiment
«  Prowvide <helf 1estiainets o tilied shelves.

parapels

FIGURE 3190, These  hookshelvey
have been anghored 1o the Rooy and hawe
Lteral bwangs i ghe engatadiol dine.
tion ‘Thes Lack top bracing and shef
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REFERENCE, FIGURES FOR INSTALLATION DL TAILS
® 4102, 4.10%, 4 104,
RELATIVE DEGREF OF DAMAGE OF INADEQUATELY PROTECTED EQUIFMENT
® Minor.

MOST LEKELY TYPF OR CONSFOUENCE OF DAMAGE FOR
INADLQUATELY PROTFCTED FQUIPMENT

®  Toppled shelves.
o Mujor cleanup requited,

REFFRFNCE FICURE FOR FXAMPLE OF DAMAGFD EQUIPMENT

¢ 39

Miscellancony Equipment

Counters

Counters need adequate anchorage (Figure 3.141)
EQUIPMEN | SEISAIC CATRGORY

¢ “E' miscellancous equipment.

SEISMIC SPECIFICATION

® KDS-2.

FEISMIC QUATTFICATION APPROACH

® Equivalent static cocfficient analysis.
¢ Basc anchorage.

® Design leam judgment
¢ Use positive latch doors
»  Use drawes stops.

working spaces

PIGURE, Midl, Aochorge  ment
provided fon ol connters whether the
ate localed agmtinst a wall or vut w the
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RELERENCE FGIUINS TALT A TION DE FAHS

®  Appendix 3.

REEATVE DEGREE OF DAMAGE OF INADFQUATELY PROLECTID FQUIPMEN]
®  Minor.

MOSE LIKEL Y 1t OR CONSFQUENCE, OF DAMAGE FOR
INADFOQUATFEY PROTEL TFD FQUIFMENIL

Disladged counters,
®  Spilled items.
®  General cleanup required

Miscellaneous bquipmend

Doevhs

Shding o1 toppling desks present both o cleanup problem as well as the
potentiat for persomnel inpny (Figuie 3. 142).

FOUIPMLNI SEISMIC €A TEGORY
® ET niscellaneous cquipment
SEESMIC SEECI6 A TN

® SDS-2

FIGURE 3142 (Hhee  Jesks  unky
pmopetly cucd hoe can shalt or even top
Ple sl e podentod lor myury Drawers
should be hepl clused to seduce the log
pling, potential
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SEISMIC QUALIFICA | ION APPROACH
# Equivalenl static coelficient analysis.

* Base anchorage.
REFERENC E FVGURES FOR INSTAT LA'TION DETAILS
® 4.105,4.106, 4.107.
RELATIVE DLGREE OF DAMAGE OF INADEQUATELY PROEFC LD LQUIPMENT
8 Minos.
HOST LILELY TYPE OR C ONSEQUENCE OF DAMAGE FOR
DIADEQUATELY PROIEC FRD EQUIPMEN

¢ Dislodged desks,

8 Toppled desks.

¢ Potential for personnel iguiy.

¢ General cleanup required.

REFERENCE FIGURE 1OR EXAMPLE OF DAMAGED EQUIPMENT
o 3197

Miscellanc ous Equipment

Filing Cabinets
Filing cabinets (Figure 3.143) have been known to fall and block major

exit ways in numerous facilities The general cleanup and possibility of
personne! injury shonid also be considered.

QUULPMENT SKISMIC CATEGURY

¥ “E miscellancous equipment

RISMIC SPECIFICATION

$ 5SDS-2.

ESMIC QUAT DECAFION APPROACI

® Equivalent static cocflicient analysis.
* Base anchiorage where possible.

8 Design team Judgment,
* Provide top clips.
» Fiovide lop biacing,

* Keep diawers ot the bottom the Tullest,
+ Keep diawers closed,

* Purchase only liling cabinets with drawer locks.



