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Anchorage and
Installation Details

This chapter includes diagrams of example design installation methods for
varwus types of equipment. As in Chapter 3, the subject is approached from
the systems pownt of view. Each real installation may have its own charac.
teristics and the suggested installation detmls may need modification for
adequate assurance of survival Where the installation details were devel-
oped by other authors. due credit 15 given to the eariest known author
wherever possible. Other installation techniques are commonly found in
construction practice and the author does not feel that any credit should be
given. They are presented for the benedit of architects, engineers, and facility
operators for use in new construction. as well as for those who may wish o
upgrade existing facilities or those who are not familiar with ail the com-
monly used details. The anchorage and bracing conditions are shown dia-
grammatically only. Each piece of equipment requires the entire seismic
gualification process to adequately detail the nstallation The use of these
details will not guawantee equipment survivability and the details are not
intended (o tepresent such,

The reader will un some occasions notice that releirals from Chapter 3
lead 1o equipment installanon details for other equipment. This approach is
used to save space where the instaflation details are similar for different
pieces of equipment. An example of such a case would be details for operat-
g room lights and overhead X-iay equipment, Chapter 3 has entries for
both pieces of equipment that refer the 1eader only to operating room lights
in Chapter 4 hecause the mstallations are stmilar,

AIR HANDLING SYSTEMS

Guidelines for the installation of ducting have been prepared for the Sheet
Metal Fund of Los Angeles (Sheet Metal and Arr Conditioning Contractors’
Nationil Association, 1ne . SMACNALY by the stroctmal engmeenng firm of
Hillman, Buddison & Loevenguth Fhey are tiled Guideluies far Seismic
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Restrenney oof Mechameal Systems and have been approved by the California
Office of the State Architect. These guidelines are reproduced in part in
Appendix 3, to which the reader is referred for approprate installation de-
1ails.

DATA PROCESSING SYSTEMS

Auchorage insallation details for data processing sysiems can be extrapo-
lated from simuar appircations. such as those shown in the following sec-
lions,

® Access Floor Systems.
® Communicatiun Systems
9 Emergency Power Supply Systems.

KITCHEN SYSTEMS

Guidehines for the instilation of kitchen equipment have been prepared for
the Sheet Metal Industry Fund of Los Angeles (Sheet Metal and Air Condi-
tioning Contractors” National Association, Inc . SMACNA) by the struc-
turat engineering firm of Hillman, Biddison & Loevenguth. They are titled
Guidelines for Scismic Restrames of Kuchen Equipment and have been ap-
proved by the California Office of the State Architect The guidelines are
reproduced in part in Appendix 3, to which the reader is referred for instal-
lation det.uls of kitchen equipment.

MOTION RESTRAINT SYSTEMS

The design team should, on every occasion. refer to the professional en-
gineering staff of the motion restraint manufacturers when these items are
required. Inappropriate msiallation of the motion restrainis can lead 10 a
false sense of security. Manufacturers of motion restraints are listed in Ap-
pendix 2 for the design team’s easy reference.

Installing equipment that requires vibration 1solation without motion re-
straints leads to equipment failure and can cause persannel injury or damage
o other critical equipment when the springs ““fly”” out of their supports.
Chapter 3 shows numerous occasions where cap screws sheared and spring
bousings broke. frecing the springs fiom bencath the equipment with a tre-
mendous refease o energy.
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FIGURE 4.13. Communication systems. Nonpermanem counter top mstallation using elastic
MTaps.



274 Earthguake Protection of Essential Building Equipment Anchorage and Inallation Details 275
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FIGURE 4.20. Communication systems. Telephone equipment anchorage.
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FIGURE 4.22. Elevator systems. Spucer between back-lo-back car guide rails proposed by
Ayres and Sun (1973).
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FIGURE 4.23, Elevator systems. Counterweight brackets proposed by Ayres and Sun (1973)
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FIGURE 4.28. Elevator systems. Hydraulic conirols
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FIGURE 4.29. Elevator systems. Anchorage of molor generators.
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FIGURE 4.30. Emergency power supply systems. Emergency power supply battery set.
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FIGURE 4,39. Emergency power supply systems Generator sel—vibration isolation with
lock-out device (refer 10 Consohidated Kinetics Corp. Appendix 3 Table A.2.4),
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FIGURE 4.31. Emergency power supply systems. Generalor set—vibration isolation with
molion restraints (refer to California Dynamics Corporation Appendix 2 Table A.2 4).
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FIGURE 4.42. Emergency power supply systems. Muffler installation showing flexible coa-
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FIGURE 4.4, Tue protectior systems. Fire extingusher installed m a wal) cabinet.

FIGURE 4.45. Fire protection systems Wall-hung fire extinguisher.
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FIGURE 4.48. Lighung Systems, Wall-mounted emergency light.
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FIGURE 4.49. Lighting systems. Suspended ceihing lighting fixture.
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FIGURE 4.51. Lighting systems, Suspended fluorescent hghiing
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BLOCKING FOR AMCHORACE
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NGURE 4.52. Lighting systems Task lamp Adapied from Stone, Marraccini, and Patterson,
916,
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FIGURE 4.53. Medical systems, Casework with shelf parapets
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FIGURE 4,54, Medical systems. Casework with tilted shelves,
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FIGURE 4 55. Medical systems Casework with elastic straps,
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FIGURE 4.56, Medical systems. Casework with positive laiched door.
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FIGURE 4.57. Medical sysiems Counter top with Lp.
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FIGURE 4.60. Medical systems. Counter tep attachment rail for rmscellaneous lab equip-
ment. Adapted from Stone, Marraccine, and Parterson, 1976.
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M (a)
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‘ ELASTIC STRAP TO FRONT OF
J EQUI PHENT
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ELASTIC STRAP TQ ANGLE AT
FRONT EDGE OF EQUIPMENT

1L ]

(b)

()
}ﬂ FLEXIBLE ATTACHMENT

ELASTIC STRAP TO TOP OF
EQUIPHENT

[ (e)
{c)
[Fg RIGID ATTACHMERT TC PLYWOOD
ELASTIC STRAP WITH REAR SPACER BASE

FIGURE 4.61. Medical systems. Counler 10p item attachment with elastic straps. Adapied AGURE 4.62. Medical systems. Counter top item attachment-—flexible and fixed positioning.
from Stone, Marvaccini, and Patierson, 1976. Adapted from Stone, Marraccini. and Patterson, 1976.
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FIGURE 4.6). Medical systems. Rigid counter top equipment attachment. Adapted from

Stone, Marraceini, and Patterson, 1976
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FIGURE 4.64. Medical systems. Operating room lighting.
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lefy unsecured on shelves,

FIGURE 4.65. Medical systems. X-Ray lighting anchorage.
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TANK BLOCKING

BRACKET ANCHORAGE
WELDED CONNELTION

/__FDUR ANCHORS PER LEG

BRACKET

CRT MONITOR

ONITDR BASE ANCHORAGE

T

FIGURE 4.66. Medical sysiems. Liguid oxygen storage tank anchorage.

FIGURE 4.67. Medical systems CRT montor instaliation.
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8LOCKING
BLOCKING
SWING DUT CLAMP ANCHORACE
LOCKING PINS % 2'-2" 9 ¢
SWING OUT CLAMP

FEMALE WALL CLIP
UPRIGHT PORTABLE EQUIPMERT

MALE EQUIPMENT LLIP

KOTE This system appliss for
manv *ypas of portable
-2 equiIgmant Both kospital
rLF*‘ ang nonhospital.  For
further discussion, refer
1o the Stone, Marraccing
& Pacterson VA report

FIGURE 4.68.

Medical systems. Upnight portabie equipment anchorage.

FIGURE 4.69. Medical systems. Poriable equipment retamner Adapted from Stone, Marrac-
¢ini, and Patterson, 1976,
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RIGID ANCHORAGE TO WALL

/ COMMERCIAL REFRIGERATOR, BLODS BANK, ETC.

11/__ RIGID BASE ANCHORAGE

ANCHORAGE TO WALL & REFRIGERATOR WITH ZEF CLIP

DOMESTIC REFRIGERATOR

/——‘ANCHORAGE TO FLOOR EFRIGERATOR LEC

“——PROKGEB ZEE CLIP

- A ;_L. 1
-l |
]i .,_j? FIGURE 4,71. Medical systems Domestic refingerator insiallation. Adapted from Stone,
‘Pi] Marracoini, and Panerson, 1976,

FIGURE 4.70. Medicai systems. Insiallaton of commercial refrigerator, biood bank, bont
bank, and so on.
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BLOCKING JEE CLIP

ALL ANCHORAGE
ELASTIC STRAP

V MONITOR (CRT, OSCLLLOSCOPE, ETC.)

/ / HMOUNT ING BRACKET

RETAINER ANGLE ~ LIFTS FOR
REMOVAL OF LARGE ITEMS

f ;| MONITOR ANCHORAGE TO BRACKETS N
Q
N
o
4 >
i S
" p Q
- hal L%/-——CLEAR PLASTIC SHELF LIP FOR

SMALL ITEHS
Q
Q
Q
s 5
2 i)

ELF SYSTEM
FIGURE 4.72. Medical systems. Monitor anchorage to wall-mounted shelf. 2. METAL SHELF

FIGURE 4.73. Medical sysiems. Typical shelved item retainers. Adapted from Stone, Mar-
raccini and Patterson, 1976,
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/-———Ancuok TOF ANCHORAGE 7O STRUCTURAL WALL
INERTIA STOR

/——'—RDLLING SHELF RESTRAINT

ROLLYN ELY
//——— LING SHELVES /———~ SPECIALIZED EQUIPMENT

/BASE ANCHORAGE

f/ / // [}/J/ {/ ; Hm /ﬁ(____\:\}
v / !

oA /] N ‘i:" L
NNLL,:_J* i AH + —

FIGURE 4.74. Medical systems Rolhng shelving f .

FIGURE 4.75. Medical systems Specialized equipment instaliation.
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T
-

— EQUI1 P

i

EHT BOARD ANTHAPARF

UTENSIL HANGER WITiL STOP

CABIRET AHFHORAGE

—— STORE UTENSILS IM DRAWERS WITH DRAWER STOPS WHERE FOSSIBLE

it

xh

FIGURE 4.76.

—B

Medhcal systemns. Stonage of operating room utensiis,

Anchorage and Installation Detaiis 21

WATER LINE WITH SLACK

ANCHORAGE

BRACKET

WATER DE{OHIZER TANK

SHOE

e i

=

J

BE

FIGURE 4.77. Medical systems. Storage of water deiomizers for kidney dialysis.
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/‘-‘ s TOIIPMIHT RFOETNG HOT{ON RTSTRAINIT
I

n
/

/r S MOTHON RESTRAINT DEVICE
/ —————HOTION RESTRAINT BASE PLATE
P
s
i / 7/ CAST-IN-PLACE ANCHOR 8OLT
S
(et
b INSTALLING ANCHORAGE TOO CLOSE TO CONCRETE EBEE
i i / HAY RESULT IN ANCHORAGE FAILURE
L e — ‘ I
B [ Peat
Rbb B /
4
|
;
' N "C,
»% 3

FIGURE 4.78. Motion restraint sysiems. Cast-in-place anchor bolts require greater accuracy
of all trades associated with nstallation of this equipment

EQUIPRENT REQUIRIHG HOTIDK RESTRAINT

/— MOTION PESTPARNT REVICE
! VS MOT 0N RTSTPAIHT BASE
t s FULLY WELDED TO CAST- IH-PLACE BASE

Iy f_caﬂ—m-buxtf RASE

/ %
1
..1...4._, CAST-I1H-PLACE AMCHOR
1 i, smu:mnm SLAB REINFORCING
Lo msmumc ANCHORAGE TOO CLOSE TO THE CONCRETE
: snr.r MAY RESULT N ANCHORAGE FALLURE
1
|

7o [ /

|
e
y ,

W lley

FIGURE 4.79. Motion restramt systems Cast-in-place base plate anchorage allows the equp-
meni installer greater flexbilty

w
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= EQUIPMENT REQuiRING MOTION RESTRAINT

MOTION RLSTRAINT DEVICE
WELDED CONNETTION
BASE PLATE
T CAST-VN-PLACE STRUCTURAL STEEL ANCHORAGT

/'——-——— INSTALLING ANCHORAGE TOO CLGSE T0 CONCRETE
/ fDGE MAY RESULT iN ANCHORAGE FAILURE

)

4

FIGURL 4.80. Motion restraint systems. Cast-in-place structural steel anchorage for motion
restrain! devices

EQUIPHENT REQUIRING HMOTIOW RESTRAINT

MOTION RESTRAINT DEVICE

MOTIOR RESTRAINT BASE PLATE

“T DRILLEZ iH ANIKOR

l f
R I /—-—‘—'— INSTALLIRG ANCHORAGE TGO CLOSE TO ToE CONCRETE
W EDGE MAY RESULT M ANCHORAGE FAllWURE

(13 /
A

L

-
oE
el

NIGURE 4.81 Motion restrant systems. Drilled in anchors aliow the field trades ample
Bitude 1n equipment installation
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EQUIPHENT REDIARING #OTIAR PECLRAINT

IHPALT HATERIAL

ANGLE $TOPS (6 OIRECTIDNS]

BRALE

T ANCHOR

INSTALLING AMCHORAGE TOO CLOSE TO THME CONCRETE
EGGE MAY PESULT 1N AMCHORAGE FA)LURE

JE—

[ 4

FIGURE 4.82. Motion restraint systems. Angle stops for lightweight, noncritical equipment.

EQULPMENT FRAME

TTTTTT VIFRATION ISDIATION SPRING

/-— SHOCK CUSHION {SNUBIER)

AIR AP

ANCHAR

FIGURE 4.83. Motion restraint systems. [ntegral vibration isolation and snubbing device
(Cahforma Tynamics Corpuration type HQQ, refer to Appendix 2, Cahfornia Dynamics Corpo.
ralion for installation applications and requirements ) ’
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I — SHUBBER HOUSING

ANCHORAGE

VIBRATION SOLATINN SPRING

SHOCK CUSHIOR (SMUBAER}

BASE PLATE

FIGURE 4.84. Motuion restraint systems. Tniegral vibrauon isclation and snubbing device
(California Dynamics Corperation Type RJ. refer to Appendix 2, Califormia Dynames Corpoi a-
tion for installation applications and requirements.)

BASE ANCHORAGE

A VEBRATION 3047119 IPRING

SHOCK CuSnica (LiruBBER}

FIGURE 4.85. Motion restraint systems. Integral wibration isolation and snubbing device
(Califorma Dynramics Corporation type RIS, refer to Appendix 2, California Dynamics Corpo-
ration for 1nstallation applications and requirements.)
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/

F——— EQUIPMEN 41D

= = PAST ANI OO TTOSEDT

NOTE This snuhher ¢an be lactalled on

the side @r benaath the eguipment

FIGURE 4.86. Motion restraint systems Typical seismic all directional snubber. {(Mason In- ; RUBBER PIPE SECTION

dustnies type Z-1011: refer 1o Appendix 2, Mason Industries, Inc. for installation applications
and requirements.) FIGURE 4.88. Piping system. Fiexible pipe and tubing connectors.

FLEXIBLE TUBING - RUBBER, COPPER, ETC

T T~ © ANCHORAGE
\ SMALL FIPING OR TUBING
BRACKET
FIGURE 4.87. Piping systems Bracing for smali prping or tubing,
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/“"ATTACH TD STRUCTURE

DIAGONAL BRACING

/—""——'COHPR’ESSIDN PQOST
HORIZONTAL PIPE

HORIZONTAL PIPE HANGER

FIGURE 4 89, Pipmg systems. Horizontal iaterally braced pipe hanger.

Anchorage and Installation Details

ANCHOR TG STRUCTURE

COMPRESSTON POST

LONGITUB INAL BRACENG

OREZONTAL PIPE

HOR I ZONTAL SUPPQRT

NOTE* The Design Team may wish to consider allowing

slight longitudinal movemsats with damped

restraints

FIGURE 4.9. Piping systems. Horizontal pipe hanger with longitudinal bracing,

VERT1CAL PIPE

IrPACT PACKING

P1PE HANGER

329

NOTE. Rigid attachment to the structural floor

intreases potential for pipe failure

FIGURE 4.91. Piping systems Vertical pipe hanger.
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T PADDING WHERE DLSIREDR

FLEX{BLE TUBING

R1IGID PIPE

FLEXIBLE JSOINT

FIGURE 4.92. Piping systems. Piping and tubing at wall Flexible allowances also applies to
fioor interfaces.

Anchorage and Instatlation Detatls

La
Loy
—

BALL JOINT

(a)
e i
“~  POSSIBLE NET DIRECTIINS OF DISPLACEMENT

'

FROM  Avres & Sunm, "Honstruc.uta
Gamage , San Fefnande, CA.
fartheuake of Fex ©. 1871,

)

ol Y, Part B, N D.& &
washeongton, 0.C , 1973,
Page 759

FLEXIBLE COMNEITION

{b)

POSSIBLE NET DIRECTIONS GF DISPLAZEMENT

FIGURE 4.93 Piping systems. Piping at seisoue jomt.
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— O PING y~—— ISOLATION HANGER
) HANGER ROD

ATTACH TQ PIPING
/-—— PROVIDE IMPALT MATERIAL WHERE REQUIRED
SNUBBER / HORIZONTAL TIg
BASE PLATE ANCHORAGE l BENT STEEL BRACKET
Iy A / |
i

s 7

v

#

30° to BENT STEEL BRACKET
60"
7 = 14" to 1/ DIAMETER WIRE ROPE
/ W VERTICAL SUPPORT STANCHION r—
i . R 7
o ENLARGE LOOP TQ TAGHTEN Amp CRIMP
BRACING IN & DIRECTIONS ‘ \ FASTEHERS

THESE (ARBLES ARE HOT TO BE STRETCHED
ARDUND DTWER PIPE, EQUIPMENT, ETL,

~—=WERTICAL STIFFEMER

BASE FRAME

DRILLED IN ANCHORAG

HOTE  Thie wnataliation must be
deyigned by a professional
Snginesr

7

» . '%b FIGURE 4.9%. Piping systems. Sway bracing for the seismic environment. {Courtesy Mason
F"_- e : Industries, Inc )

FIGURE 4.94. Piping systems. Seismuic bracing for stanchion-mounted pipes. |Courtesy
Mason Tndustnes, inc)
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SAFETY WIRE

F et FLEX JCINT

DISTRIBUTION v Y

WIFE SUSPERSIT

/—‘ AIR SuPpry — 71
———
i

SUSPENAE [FILING

J S

— e e

——d e )

i

*-—#*_-_-ﬁg—-“—“- o | [ beseieamiutgiengt

—— —_——t —_———— e e

Triling suspension omitted for
riafrity  Wiring should not wrap
or hend around ducting

FIGURE 4.96. Suspended ceiling svstems Air distnihution for integrated ceiling system.

s CUOE RUEPESEION PROVITE COMPRESSION POSTS

7 T EATONAL BRACINE b DIRECTION

/ L/ ~—POSITIVE ATSACHNENTS
STAWDAPD CARRIER ——
! f—~CARE I {R SPLICE

LTHLANG PANEL _\

PTIONAL RECESSER
FILLER STRIP

SELamtt [t > - .
PFES: FIT AT THRAIERS '\ .
v - -
A
HOTE  Une HHtlng

accesy
panels

FIGURE 4,97, Suspemded ceiiimg systems Mela! stings, (Countesy Alcoa Aluminum Celing
Svstems )
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CPMPRESSION MEMBER Suphnr~
y-BRALC NG
/ LAY~ % PARELS

~=~W|RE ARCHORARE

= POSATIVE CONMECT 10
.

/ BOS{VIve CONRIOTION

WOTE For & detzyvied descriplion on
wuspeaded cerling Sysiems
cefer te MeCue, & N,
boe Skaff and J W Boyle,
Arehrtectura) Pesign of

Euiidrt, Components for
/ Earthyyaies 1575

T-BAR

f""'—_—si ISHIC CLIP

FIGURE 4.98. Suspended ceibing systems T-bar ana acoustic lay-in ceiling suspension sys-
tem

FLEX JOINT

BuMP
s EQUIPHENT SKID

; =~ PUMF HOTOR

/""— FIBRATIDN 1 S0LATIDN

SNUBBER

I"_IT HAS BEEN THE PRACTICE BF SOME DES|GWERS
TO PLACE YHT EQUIPMENT ON & CONCRETE SLAY
THAT 18 NOT ATTALMED T THE STRUCTuRey
SCAR  THESE StABS MUST BE TIED TOGLETHER
FOR THE EQUIBKENT TC REMAIH OPERATIDHAL

FIGURE 4.99. Waler systems. Small reciprocating machinery installation,
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LN TANK

‘ 7 WELDED SUPPORT

/
K // RASE ARCHORAGE
I /
/
Vs I3
; / /
/ /
;o
o
P
/
i
L
[

JF———J l L__jf

HOTE+ Consider Tiguid shasying «n tank

FIGURE 4.100., Water systems. Instaliation of honzontal hqued tanks.

WALL ANCHORAGE

ACTUAL HEIJGHT DEPENDS UPON TANK

/fﬂ-———— TANK SUPPORT (AV0ID P!PE LEGS)

FLOOR ANCHORAGE

FIGURE 4.101. Water systems. Anchorage of uprght ligud wnks (0 stiuctual walls

1QUID TANK
MID-HEIGHT (SWING FREE) RESTRAINER.
/
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. METAL 5TUD

/ ~—— ANCHOR

&>

-

T
|

N

FGURE 4.102.  Miccellanecus systems
e 10 metal stud partion walls

EQUIPMENT BASE PLATE

PLAN VIEW OF WALL

/ METAL BLOCKING

ANCHOR

EQUIPMENT BASE PLATE

SECTION vIEW OF WALL

Plan and section views showing equipment anchor-
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woop sTun IREFRCONNECT SHELVES AT 707
J—— ANCHGR SHELF $T0OP
7 m——BLDITRBACL ANCr"TAGS ARD X-BRACING IN THE
ﬂ EQUIPMENT BASE PLATE Lo ITUDINAL " TRECTION
T P .

i
—
+
i
3

v PLAN VIEW DF WALL ‘:‘/
- n/ .
- WO0D BLOCKIRG L ST ]
_ — 1 T Lo i
L % e ;bc‘:rl-,
i 4 ANCHOR !
. FIGURE 4,104, Misceli i , i3 .
) / EQUIPMENT BASE PLATE tscellaneous equipment, Book shelf anchorage
i (-—ﬂlu
: === N n}
\ g Fp
' »
A . DESK
. | / i /p
P ;s
v SECTION VIEW OF WALL B 4 s ;
) £ // /’ D
FIGURE 4.103, Miscellaneous equipmeni Plan and section views showing equipment e s/ / / / ~—DESK LEG
chorage to wood stud partition walls /,

FIGURE 4.105. Miscellaneous equipment Permanent dest. instellation
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OFFICE DESK

FILE CABINETS (WITH DRAWER STOPS AND
] POSITIVE DRAWER LATCH)

\———wALL ANCHORAGE

‘ 7‘FLDOR ANCHORAGE

DRAWERS WITH DRAWER STOPS AND
POSTTIVE LATCHES DESK LEG

NOTE: WHENEVER POSSIBLE, PLACE
TALL FILE CABINETS AGAINST
WALL. SMALLER FILE CABINETS
MAY BE PLACED OUT LN THE
WORK SPACE, BUT ALSO REQUIRE
8ASE ANCHORAGE.

FIGURE 4.108. Miscellancous equipment. Ftle cabinet installaton.

FIGURE 4.106. Miscellancous equipment Nonpermanent othce desk floor cups.,

TOP CLIPS

OFFILE DESK

NOTE: 1) IF TALL FILE CABi-
NETS MUST BE PLACED
IN THE MAIN WORK
SPACE, USE TOP
CLIPS TO ANCHOR THE
CABINETS TOGETHER
PLUS FLOOR ANCHOR-
AGE.

2) WHEN A FILING CABi-
NET 1S USED BUT NOT
FULL, FILL DRAWERS
FROM THE BOTTOM UP.,

DESK LEG

ANCHORAGE BRACKET

ANCHORAGE

FIGURE 4.107. Miscellaneous equipment  Permanent desk mstallation FIGURE 4.109. Miscellancous equipment  File cabinet mteranchorage. Adapted from Stone.
Marraccini and Patterson. 1976
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BRACKET

—— —ANCHORAGE

—at———TYPEWRITER

TYPEWRITER STAND OR SHELF

(a)

PERMANENT INSTALLATION

TYPEWRITER

BRACKET ANCHORAGE

he—— BRACKET (2}

WINGNUT FRICTION CLAMP

TYPEWRITER STAND OFR SHELF
(b}

NONPERMANENT INSTALLATION

FIGURE 4.110. Miscellaneous equipment. Typewrniler installaton to prevent dislocation.
Adapted from Stone. Marruccini, and Patterson, 1976



