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FIGURE 3 56.  Adcquaie wnk anchor
age amsd Mexaible Bne connections such as
those shown here meirease the operabil
iy potential (o1 tlus e suppession
sy=lem

MOSIT TIARELY 1YPE OR CONSEQUENCE OF DAMAGE FOR
INADEQUATREY PROTRCLED EQUIPMENTY

® loppled chemical botiles of bottles aie inadequately anchored,
®  Ruptured hines il flexable conneclions are not used.
®  Powcntially moperable fite protection system.

Fire Protection Systems
Detuge Equgnnent

Deluge equipment (Figuie 3.57) is requirved to provide large quantities of
walel in short order for special hazardous areas where flush fiies are likely,
All piping and valving should be designed with low flange toads 1o prevent
pipe ruptmes  Pipig should pass freely from space (o space and not be
tightly restraimed by walls o1 fioors,

EQUIPNENT SFISMLC CATEGORY
® AT critica] equipment
SEESMIC SPECIH ATION

® SDS-1.
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FIGURE 3.57, Example deluge valve
Photograph courtesy ol Granell e
Protection Systems Compaay, Inc

SEISMIC QUAT IFICATION APPROACH

¢ Equivrlent static coefficient analysis.
«  Pipe hangers
*  Laterat bracing
® Siress analysis.
*  Flange loads.
® Design team judgment.
+ Provide flexible conneclions at fixed end joints where possible.
REFERENCE FIGURE FOR INS1ALT ATION DETAILS
¢ 487, 4.88, 4.89, 4.90, 4.91, 4.92, 4,93, 4.94, 4.95.
RELATIVE DitiRE B OF DAMAGE OF INADLQUAT KT Y PROTECYED | QUIPMENT
&  Major.
MOST LIKELY TYPE OR CONSEQULNCE OF DAMAGE FUR
INABEQUATEN ¥ PROMFCIED EQUIPMENT
¢ Ruptured lines
#®  Serious flooding
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FIGURE M6t Tendant sprinkler Pho-
teyraph  courtesy  of  Gonnell  Fire
Protection Systems Company, Inc.

MOST DIRFLY 131 OR CONSFQUENCT 1 DAMAGE FOR
INATH QUATELY FPROFFCTRED FOQUIPMENT

®  Dislodged waler lines.,
Ruptured water lines.
]:1](.ilil_\' ”uodillg.

Inoperable fire system

General cleanup reguired

kitchen Systems

Kitchens, especinbly those found en essential facilities or facilities that could
be called on to peiform essential functions alter an earthquake (schools,
ete ), need to continve production in the earthquake aftermath Failure of
some coguipment, sucly s deep Tivers, poses a specisl hazard to kitchen
petsonnel  The Sheot Metal Manutactiners Assactdion of America has
moduced design gaide manuals for equipment that hias heen seproduced in
Pt in Appendiy 3,
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SYSTEM SFISMM CATFLORY
® O supporl eqnipmemt

SYSTEM FOUND (N

&  Business establishments.
Government admanistiation buildings

L
& Hospitals
8 Schools.

Kitchen Systems

Deep Fryer

Atoppled decp Rying unil (Figure 3.62) poses an ohvious threat 1a kitchen

personnel,
EQUITMENT SFISMIC CATFGURY

& 'C" support equipment.

FIGURE 362, Toppling of deep friers
amd the <Teshinp of hot ol pose o theeat
unless  this eguipment i< adequaiely
profecied Photogiaph  comtesy  of
Yafcan-Hart Corporption.
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®  Cubmcet held extmguishers may Gadl thirough glass doms.

®  General cleanup requned.,
HEFIRENCE TLGURE FOR $XAMPEL OF DAMAGED FQUIPMEN]

® 3163

Fue Protection Sysieins
Loviganhers, Hoves

Generally the only effect dynamic motions hiave on hoses 1s to cause them to
b out ot then cabinets This s .ospedial problem for cabinets with glass
panes  Provision [or positive latching doors (Figure 3.60) with plastic panes
can keep the hoses securely in place

FQUIPAENE SELSAMLC CATIGORY
® AT ditical equipment.
SUISMIC SPECIEICATLTON

* SDS-1

FIGURE 3 6. Hlose  gabinet  with
hand-held extinguisher 77 bis cabinet hag
a pusttive kich, prastic panes, and a tight
Inction hp te aetam the hose  Phole
praph cottesy ol Huluag Fvans
Rulinau  Assoctes
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SEESMIC QUAL I IC A TTON APPROACIE
® Design team judgment
« Provide posilive Lulching doos.
»  Provide posttive cutch hose head holder.,
RELATIVE DLGREE OF DAMAGE OF INADEQUATELY PROTECTED EQUIPMENT

® Minor,

MOST LIKELY 1YY QR { ONSEQUENCE OF DAMAGE ¢OR
INADEQUATERLY FROVEL TRD EQUIFAIENT

¢ Hose cads up on foor if positive lateh doots are not used,
& (ieneral cleanup required
RLFERENCE FIGURE FOR EXAMPLE OF DAAAGKD KQUIPMEN |

® 3.163,

Fire Proteciion System
Sprinklcis

The sprinkler pipmg musl 1enain attached (o the stiuctural system of the
building and the sprinkler heads (Figure 3.61) themselves should not be
damaged by architectnal elements such as swaying suspended ceilings

EQUIPSMIENT SEISMIC CATEGURY

® A criticul equipment

SELSMIC SPRCUCA LTON

® SDS-I.

FUSMIC QUALIFICALION APPROACH

® Eguivalent statie coefficient analysis.
¢ Pipe restiaints.

® Design lcam judgment.

+ Protectsprinkler heads fron damage caused by adjacent eguipmicni
such as suspended ceilings, ail ducts, and lights.

REFERENCE FIGURFS FOR INSYALLATION DEVAILS
P 447,487, 4.88, 4 89.4.90, 491, 4.92, 493,494,495
RELATIVE DEGREE OF DAMAGY QU INADEQUATULY FROLEC TB13 QUL EN]

® Minm to nuygor.
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SEISAIC SPECHIUALION

® 5hhy?2

SEASMILC QUALIFICA THN ATROAUCT]

®  Lquivalent stane coelficient anadysis.
+  Base anchotage
= lop buading.
®  Design team judgment,
«  SMACNA sccommendalions.
= Keep grease unil covered when not in use
REFLRENCE FOR SNSTALLATION DE TAILS
® Appendix 3
RLLATIVE DEGRLE OF DAMAGE OF INADUQUATEL Y PROTCTE L FQUIPMENT

&  Mino o moderate.

MUST LIKELY DYSE OR CONSFQUENCER OF DAMAGE FOR
INADI QUATFLY PROTEC TED FQUIPNLNI

®  Pasplaced equipment,

® loppled equipment.

® Cicase spills from sloshing o topphing
® Potentiul fvn severe buins.

Ritchen Systems
Disinvashers

Toppled dishwashers can cause flooding in the kitchen from broken walter
lines. Figmie 3.63 illustrates a typical cabinet type dishwasher.

FOQUIPMENT SEISMIC CALEGORY

®  C” suppot cgimpment.

SEISMIC SPFCIER A LION

® S5D52.

ST ISMIC QUAT LFICA TION ATPROACNH

®  Equivalent static coefficient analysis
+  Buase anchorage.,

®  Design team judgment.
»  Flexible water fine connections,
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FIGURE 36 Example  distiwashing
unit Pholograph courtesy of Videan.
Haust Corprosation,

REFLRENCE FUR INSTAL LATION DELAILS
® Appendix 3.
RELATIVE DEGREE {0 DAMAGE OF INADRQUATELY FROTECLED EGUIPMENT

® Minor to major.

MOST LIKE] ¥ TYPE OR CONSEQUENCE OF DAMAGE FOR
NADFQUALELY PROTFCT LD EQUIPAIEN |

¢ Potential for Nlooding from broken witer hnes.

8 Toppled cqmpment.

® Geneoal cleanup required.

Kichen Systemy

Foud Mixvers

Base anchoruge of food mixers (Figure 3.64) jeduces the potential for lop-
pled equipment spills. Dislodged mixing bowls can also cause spills,
BOUIPMENE SEISMIC ¢ A FRGORY

8 (" support equipment,
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FIGURE 3.64. Tood iaicer with base
anchorage  provisions Photograph
comtesy of Vulcan-1T-t Corporation

SLISMIC SPECINICATTON

® ShHhS.-2,

SEISMH QUAT HFICATION ATPROACH

®  fiquivalent static coeflicient analysis.
*  Base anchoiage.

REFLRENCF FOR INSTATTATION DLTAN S

® Appendix 3.

REEATIVE L GREF OF DAMAGE OF INAD QUATFLY PROEFCTED EQUIFMENT
&  Minor to moderate

MOSE LTRELY 1YEPE OR CONSEQUENCE OF BAMAGEF FOR
INAPEQUATLELY PROTFCTED LOTHPMENT

&  Sluftcd mixers

®  loppled mixers,

®  Spilled food

®  General cleanup requined.

Fssential Facilities, Qualification Programs, Systems, and Equipment 1323
Kitchen Systems
Kettles, Console Construe tion
Console-type kettles (Figure 3 65), even though large. can be dislodged and
should be anchored. Kelile covers should be employed to reduce spillage .
EQUIPMENT SEISAMIC CATEGORY
L "C"' suppotl cqupment,
SEISMIC SPECIFICATION
® SDS-2.
SEISMIC QUALIFICATION APPROACH
® Design team judpment,

Piovide nonpermanent base anchorage if the unit is to remain porta-
ble.

»  Flexible service line connections
¢ Equivalent static coellicient amulysis.

+  Piovide permunent base anchorage if the equipment does not need 10

be portable.
REFERENCE FOR INSTALL ATION DRYAILS
® Appendix 3,
RELATIVE DEfiREF OF DAMAGLE OF INADEQUATFLY PROTECTED RQUIPMENT
® Minor to moderate

WOST LIXELY TYPE OR CONSFQUENCE OF DAMAGE FOR
NADEQUATELY PROJECTED FULIPMEN

® Dislodged cquipment.

® Spilled contents.

8 Gencral cleanup required.

RGCURE 165,

Wall mounted kettles” Thotograph coutlesy of Groen, a division of the Dover
Corporation.



