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Acknowledgementsind Disclaimer

The project was originally authorized by Government Code Section 8587.7 (SB
Alarcon, Statutes of 1999) as part of the overall emergency preparedioetss
authorized by the California Emergency Services Ratticipating agencies include
Cal EMA (then called the Governoros
General ServiceBivision of State Architect, the California Seismic Safety
Commission, and the Department of Education.

This revisionwas funded, inpary nd e r a grant from FEN
Directorate, U.S. Department of Holaed Security. Points of view or opinions
expressed in this document are those of the authors arat deaessarily repsent
the official position or policies o
Department of Homeland Security.

The recommendations included in this document are intended to reduce seismic
hazards associated with thenstrutural components of school buildings, including
but not limited to mechanical systems, ceiling systems, partitions, light fixtures,

furnishings, and other building contents. At this time, earthquake engineering is
exact science and cannot accusapgkdict the performance abnstructuraklements
or guarantee adequate earthquake protection if the guidelines in this publication
followed.

This publication does not address risks associated with the failure of structural
elements of school buildgs, such as the collapse of walls, columns or roof systel
The recommendations contained herein do not guarantee the safety of any indi
structure or facility during an earthquake and should be interpreted and used in
manner consistent with the @nall unique safety requirements of each school facil

Expertise of qualified California licensed design professionals is recommended

increase the probability that intended levels of earthquake protection will be ach
Liability for any losseshtat may occur in an earthquake or as a result of using this
publication is specifically disclaimed. The State of California specifically disclain
liability for any injury, death, or property damage that may occur during or after ¢
earthquake, or as a tdsof the use of this publication.
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Introduction

This publication identifies potential earthquake hazards associated wit
nonstructuratomponents of school buildings, and provides
recommendations for mitigating those hazaitmstructuracomponents
include furnishings and equipmeatectrical and mechanical fixtures, anc
architectural features such as suspended ceilings, partitions, cabinets
shelves. In generatpnstructuracomponents and building contents beco
hazards when they slide, break, fall, or tip over during ancpzaite.
Securing theéNonstructuracomponents and building contents improves
safetyand security of the school facility during an earthquake emergen
by:

e Reducing the potential for fatalities and injuries.

e Helping to maintain safe and clear exit waysdweacuation and to
access the building.

* Reducing the potential for chemical spills, fires and gas leaks.

» Improving the probability of using the school facility as a shelte
following an earthquake.

We had bar ceilings and hangifights come down. We saw classroom e
blacked hy falling cabinets and shelviesanalyzing our damage, it was
easy to see whatbnstructuralmitigation could mean to lifeafety and to
future costsWe replaced all peraht lighting fixtures and rebuilt -bar
ceilings; book cases, cabinets, and computers were secured. We now
regularly inspect every classroom for unsecured items that could be a
hazard during an earthquakgust one of the valuable lessons from 1994

BobSpears, Director of Emergency Management

Los Angeles Unified School District

regarding the 1994 Northridge Earthquake

One of the chilling sightaerethe overhead exterior soffits lying on the
walkways outside the classrooms. We were fortuhateeurredon Easter
Sunday what if school had been in sessidvVe are entrusted with both tt
care and education of childre&udent safetys as important as student
achievemeniNow,we constantly pose the questidmwe we prepared? Are
we doing everything wean?

Christina Luna, Superintendent

Calexico Unified School District

regarding the2010 Sierra EI MayoEarthquake

We had done some preparation. We had attached all cabinets and she
the walls withangle brackets into studs so/most of them withsio®duake
quitewell...it was only the rooms where they had not been attached or
were in the centewhere they fell over. Cabinets or shelves taller than
about three feet fell over.

Kenneth Simpkins, Superintendent

Loma Prieta Joint Elementai§chool District

regarding the 1989 Loma Prieta Earthquake

Nonstructural Earthquake Hazards
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Using this publication

Thenonstructuratomponents and building contents identified in this
publication are listed in one of the following three sections:

1. Ceiling and Overhead (Page 5to I)
2. Walls and WaiMounted (Page 19 to 28)
3. Furniture and Equipent (Page 29 to 49)

Within each section, an information sheet is provided for eanbtructural
component or building content item. Each information sheet provides:

e Description of the item
e A description of the potentially hazardous condition
¢ Recommendations to reduce tiezard

In some cases, the information sheet will specify that a qualified Californig
licensed architect or engineer must be consulted in order to properly asse
mitigate an identified hazard.

An Earthquake Hazard Checklistform is also provided ahé back of this
publication to assist district staff in conductinganstructurahazards survey.
One form can be completed for each room within a school building. It is
recommended that all buildings on a school campus be surviéyedorm may
be photoopied.

Classroom safety may be improved significantly by completing a number
Aquick action itemso prior to con
suggested quick action items:

e Store heavy items on lower shelves (below the height of occypant
Do not place heavy items or full boxes on tall furniture.

e Secure hanging plants or hanging displays with closed hook hang

o Place tall file cabinets and shelving (over 4 feet) in low occupancy
areas (such as a closet).

e Secure desktop equipment andpthys that could fall and injure
occupants.

A resourcelreferences list is provided on pad® and 3. This document,
as well as dditional information and resources can be found at
http://www.calema.ca.gov/PlanningandPreparedness/Pages/Schools.c

Nonstructural Earthquake Hazards
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Light Fixture® Hanging / Pendant

Single fixtures or linear light fixtures that are suspended below
ceiling must have a safety cable, and the fixture must be restre
against swinging unless there is adequate clearance to other
objects. Light fixturduminaries lenses, or diffusemsiustbe
fastened securely to the fixture.

Recessed Light Fixtures at Suspended Ceiling

Fluorescent light fixtures installed in a suspended grid ceiling
system must have wires connecting the fixture to the structure
above Luminaries lenses, or diffusers must be fastened secure
to the fixture.

Recessed HVAC RegistatsSuspendedeiling

Heating, Ventilation, and Air Conditioning (HVAC) registers
installed in a suspended grid ceiling must have wires connectir
the fixture to the structure above. HVAC grills (air vents) must
securely fastened to the fixture.

Suspended déngs [metal grid with lay in acoustical panels]

Suspended ceilinga large roomsnust have diagonal bracing
wires within the attic space, connecting the metal grid to the
structure above. One set of four brace wires should be spaced
feet on cerdr each way.

Hanging Displays & Plants

Hanging plants, mobiles, or displays must have closedheyks
at each end of the hanger, and must be able to swing freely at
45’ in any direction without striking other objects (i.e. wall, light
fixtures).

Suspended Space Heaters / Air Conditioning [AC] Units

Space heaters suspended from a ceiling or roof must be brace
resist lateral movement, and should have flexgale connections
to the gas service piping.

Decorative Ceiling / Lattice Work

Decorative or sourdbsorbing ceiling panels and latticework mt
be securely attached to the ceiling framing, or if suspended be
supporting ceiling or rogimustbe braced to the supporting
structure.

Page
7
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Conduits / Piping

Electrical conduit, gas, plumbing, and fire sprinkler piping, and
conduit/pipe trapezes are typically located above ceilings. Larc
conduits/pipes and trapezessifspended from the roof or floor
structure above, must be braced to the roof or floor structure tc
resist movement.

Ductwork

HVAC ducts are typically located above ceilings. Large ducts, |
suspended from the roof or floor structure above, iegiraced tc
the roof or floor structure to resist movement.

Lath & Plaster Soffit (exterior]

Plaster soffits (typically at the underside of exterior overhangs
entries) that have any evidence of distress, substantial crackin
water intrusion, or separation from the structure should be
inspected by a qualifieidispectorarchitect or engineer.

Tile roofing (exterior)

All roof tiles must be secured to the roof structure with two
fasteners at each tile, or alternatively may utilize a wire tie syst
Unsecured tiles can fall off the roof in an earthquake (check ro
entries/exits).

Unreinforced Masonry Chimney (exterior)

Older buildings (built prior to 1960) may utilize unreinforced an
inadequately secured masonry chimneys, projecting above the
These should be removed and replaced with an approved met
flue assembly.

Page
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Light Fixture® Hanging / Pendant CEILING AND OVERHEAD

light fixture
(unbraced)

ce

3

UNobstrycted circumtere

brace wire
or cable

+——single pendant

Hanging or Pendant Light Fixtures

swivel joint

<4——hanger

<4 hanging linear
light fixture

Nonstructural Earthquake Hazards
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Hazards

Unsecured light fixtures:

e May fall, striking occupants
below, or damaging electrical
wiring that could start a fire or
electrocute nearby occupants.

e May swing, damaging nearby
light fixtures, ducts, or pipes.

Recommendations

e Secure light fixtures to
structural floor or beam above
with bracing cables or wires.
Provide transverse and
longitudinal bracing.

e Secure single pendant fixture
structural floor or beam above
with four way splay wires.

¢ As an alternative to bracing,
provide clear space around
light fixtures to allow them to
swing without contracting
obstruction in any direction.

Notes

¢ Light fixture must have swivel
joint at top so that they can
swing freely in all direction.

e Bracings and hangers for
pendant light fixtures should b
installed into structural floor
slab, beamsor blocking above.



Ceiling Recessed Light Fixtures & HVAC Registers CEILING AND OVERHEAD

Hazards

[<4— light fixture
. hanger wire °
ceiling ».
grid

screw to
ceiling grid recessed

light fixture

Recessed Light Fixtures
at Suspended Ceiling

HVAC —
hanger wire ,_\X flexible duct
| N °
i
ST L
] RN i /&
screw to ceiling grid—/

recessed HVAC —
register

[ | T

L .
suspended

acoustic ceiling

Recessed HVAC Register at
Suspended Ceiling
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Unsecured ceiling mounted ligh
fixtures and HVAC registers
may fall, strikingoccupants
below or blocking exit ways for
evacuation during an emergenc

Recommendations

Fasten light fixtures, and HVAC
registers to the ceiling grid with
sheet metal screws on all four
sides.

Install minimumof two hanger
wires at diagonal corners of ligr
fixtures or HVAC registers
Attach hanger wires to beams ¢
floors above.

Notes

If light fixtures or HVAC
registers weighs 56 Ibs. or more
use four hanger wires (one at
each corner).

Use flexible cableto wire light
fixtures to existing/new
electrical cables in the building
Use flexible duct to hook up
HVAC registers to existing/new
ducts in the building.



Suspended Ceilings CEILING AND OVERHEAD

vertical
compression
4-way strut
splay wires
/£ [/

45°

—V=—

L—suspended
acoustic
ceiling

Suspended Ceiling

Nonstructural Earthquake Hazards

Hazards

e Unsecured suspended ceiling
may fall, striking occupants
below or blocking exit ways for
evacuation during an emergenc

e Failed suspended ceiling systet
may lead to brokeaprinklers
resulting in water damage.

Recommendations

e Provide 4way bracing wires anc
compression struts (see
illustration).

Notes

e Provide a set of-fvay bracing
wires for every 12 feet x 12 feei
area.

e Provide a compression strut at
each bracing wireokation.

e Suspended acoustical ceiling
must be intermediate or heavy
duty rated.
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Hanging Displays & Plants CEILING AND OVERHEAD

must provide
clearance —

pivital circumference

Hanging Displays / Plants

Nonstructural Earthquake Hazards

Hazards

Hanging display:

May fall, striking occupants
below or blocking exit ways for
evacuation during an emergenc
May sway, striking nearby
objects and causing them to fal

Recommendations

Not

10

Hang displays from beams or
floor above. Do not hang from
suspended ceilings.

Provide aéquate clearance
around the display, so that it
could sway without contacting
obstructions.

es

Relocate display away from
doors or exits.



Suspended Space Heaters / AC Units CEILING AND OVERHEAD

.dimension not to exceed twice the base dimension

hanger angle

<

base
dimension

Suspended Space Heater / AC Units

steel angle
brace

_J,/'/j

flexible

conduit

heater

gas line or
electrical

—hanger
rod

top of
heater

angle bracing
or cable to
structure above

other bracing option

Nonstructural Earthquake Hazards

Hazards

Unsecured suspended space
heaters/AQunits

May fall, striking occupants
below, damaging electrical wire
that may cause electrical shock
and fire, or blocking doors and
exit ways during an emergency
May sway, damaging nearby
pipes, ducts, ceilings, walls, or
conduits.

Recommendations

Provide diagonal braces that ar
attached to the equipment at fo
corners (seélustration).

Provide diagonal braces that ar
attached to hanger rods (see
illustration).

Notes

11

Space heaters/AC units must b
suspended by hanger rods or
steel angles.

Space heaters/AC units must
have flexible pipes or conduits
connected tthem

Relocate space heaters/AC uni
away from doors, and exit ways
Consult a qualified architect or
engineer to determine the
bracing requirements.



Decorative Ceiling / Lattice Work CEILING AND OVERHEAD

Decorative Ceiling / Lattice Work

Nonstructural Earthquake Hazards

Hazards

¢ Unsecured decorative ceiling/
lattice work may fall, striking
occupants below or blocking
hallways and exit ways during
an emergency.

Recommendations

e Brace decorative ceiling/lattice
work with splay wiresimilar to
suspended ceilings (see page ¢

Notes

o Decorative ceiling/lattice shoulc

have compression struts for
splay wires.
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Conduits / Piping CEILING AND OVERHEAD

{pipe hanger—|

0
—

transverse
bracing

450 approx. longitudinal

bracing

bolts to
nearest
structure

,7->

floor or
roof slab

angle
bracing

pipe Conduit / Piping

Nonstructural Earthquake Hazards

Hazards

e Pipe may fallstriking occupants
below.

e Gas pipemay breakcausing fire
or explosion.

e Pressure pipe may break
becoming a | iv
could injure nearby occupants.

e Steam pipe may break, tming
occupants below or nearby.

Recommendations

e Secure pipe with transverse an
longitudinal bracing.

Notes

* Design of transverderacing and
longitudinal bracing should be
determined by a qualified
architect, structural engineer, ol
mechanical engineer.

e Use pipe fittings to attach
bracing to pipe.

e Attach bracing to structural floo
beams or blocking abov®o not
attach bracing to suspended
ceilings.

« Bracing not required for fuel
piping less than 1 inch diamete!

« Bracing not required foother
piping less than 3 inch diamete!
if there is enough clearance for
the pipes to swing without
obstruction Consulta qualified
architect or structural engineer
for seismic bracing
requirements.

¢ Bracing notrequired for piping
suspended by individual hange
12 inches or less in length.

e« See NResources
information from theSheet
Metal and Air Conditioning
Contractor National Associatior
(SMACNA).
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Ductwork

steel angle transverse brace ———p

steel angle
longitudinal brace ———— P

Duct Work

Nonstructural Earthquake Hazards

CEILING AND OVERHEAD

Hazards

¢ Unsecured ducts may fall,
injuring occupants below.

¢ Fallen ducts may block exit
ways.

Recommendations

e Secure ducts with transverse al
longitudinal braces.

e Attach braces to ducts with
proper duct fittings.

e Attach braces to structural floor
or beams above with concrete
drill-in anchor bolts or lag bolts.

Notes

¢ Design of transverse and
longitudinal bracing should be
determined by a qudiked
architect, structural engineer, ol
mechanical engineer.

e Use concrete drilin anchor
bolts for concrete construction.

e Use lag bolts for wood
construction. Lag bolts should k
installed in beams or blocking.

¢ Bracing not required for
rectangular ducts ken the width
(W) and height (H) dimensions
in feet aresuch that W x H is
less than &quare feet, and
round ducts | e
diameter, if there is enough
clearance for them to swing
without obstructionConsult a
qualified architect or structural
engineer for seismic bracing
requirements.

e« See NResources
information from the Sheet
Metal and Air Conditioning
Contractor National Associatior
(SMACNA).
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Lath & Plaster Soffit [exterior] CEILING AND OVERHEAD

Hazards

major distress .
or cracking e Plaster that is cracked,

deteriorategdor was installed
prior to 1978may collapsg
striking occupants below or
blocking hallways and exdt
during an emergency.

Recommendations

¢ Have the plaster soffit and its
connections to the structure
aboveit inspected by a qualified
inspector.

e Consult a qualified architect or
structural engineer for repair
retrofit as required.

Plaster Soffit

Notes

¢ Inspect plaster ceiling moffit if
there are large cracks, excessi\
sagging, or separation from the
substrate.

e Look for improper connections
of the ceilingsoffit to the
structure above such as loosely
turned wires or tack welds.

Nonstructural Earthquake Hazards 15



Tile Roofing [exterior] CEILING AND OVERHEAD

Hazards

e Unsecured roof tile may fall,
injuring occupants below or
blocking hallways and exit way:
during anemergency.

copper. brass Recommendations

or stainless
steel wire Secure roof tiles witkwo fasteners

per tile, using
e copper, brass or stainless steel

main wires wires or,
e copper brass or stainless steel
nails.
Tile Roofing Notes

e Wires must be capable of
supporting four times the weigh
of tilesper CaliforniaBuilding
Code.

e Consult a qualified architect or
structural engineer for seismic
bracing requirements.

Nonstructural Earthquake Hazards 16



Unreinforced Masonry Chimney (exterior) CEILING AND OVERHEAD

unreinforced bricks

&

Masonry Chimney

2
N7
&S %ﬂuﬂ“'Q
X

g /:.\
2>
3%

Nonstructural Earthquake Hazards

Hazards

e Unreinforced masonry chimney
may collapse, striking occupant
below or damaging rdand
other structural elements
supporting the building.

Recommendations

¢ Remove unreinforced masonry
chimneys and replaced with an
approved chimney with metal
flue.

Notes

¢ Buildings built before 1960 may
have unreinforced masonry
chimneys.

e Consult aqualified architect or
structural engineer for seismic
requirements.

17
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Shelving

e Shelving framenust be securely fastened to wall framing.

e Shelves must be securely fastened to the frame.

e Shelves must have shelfdipr other means to restrain stored
items.

¢ Chemicals or other hazardous materials stored on shelves |
be segregated and secured.

e Heavie items should always be stored at lower level shelvir

Wall-Mounted Cabinets / Lockers / Coat Closets

Wall-mounted cabinets, lockers, or closets must be securely
fastened to wall stud. Interior walls on which cabinets are mour
if located ina room with suspended ceilings, should be checked
noted under Awall s and Parti

* Cabinet doors should have positive latching device or other
means to secure in closed position.

¢ Shelving within wallmounted cabinets should be checked p«
ASehl vingd notes above.

Wall-Mounted TV, Video Monitors and Speakers

Wall-mounted TV or video monitors typically utilize a
manufactured mounting bracket. The mounting bracket must be
fastened to wall stud. TV or video monitors must be secured to
bracket.

Pictures / Wall Decorations / Signs

Pictures or other watung items should utilize closed elgeok
connectors and, except for light objedes$ tharb pounds), the
supporting hardware must be connected to wall framing (not or

drywall).
Fire Extinguisher

Wall-mounted hardware for fire extinguishers must be secured
wall studs. The fire extinguisher must be secured to the cabinet
bracket.

Interior Walls

Interior walls in rooms with suspended ceibr{gnetal grics with
lay-in acoustical panels) often terminate just above the ceiling I
and must be braced to the structure above, typically using diag
stud members (wood or metal) or wires.

Page
21
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WALLS & WALL MOUNTED

Page
FreeStanding and Cubicle Partitions 27
Freestanding and cubicle partitions must be adequately braced
prevent horizontal movement at the top of the partition. Bracing
typically provided by connections to intersection partitions or
modular furniture. Particular attention should be git@ partitions
that support shelving or cabinets.
WindowsEntry Glass 28

Glass adjacent to or within entrance or exit doors must be safel
glass (i.e. tempered or laminated). Safety glass can be identifie
an etched mark on each paReplacement of neoompliant glass
with safety glass in these locations is recommended.

Nonstructural Earthquake Hazards 20



Shelving WALLS & WALL MOUNTED

vertical strip
at 24" on center

wood or plexiglass
strip or wire rope

lip at edge

Open Shelves

Nonstructural Earthquake Hazards

Hazards

Unsecurd contents may fall off
shelves:

e Striking nearby occupants,

e Spilling dangerous chemicals.

Recommendations

¢ Install wood or Plexiglas strips
across open face of shelves (se
illustration).

¢ Install doors on open shelves.

¢ Shelves must be secured.

¢ Install shelf with a lip to prevent
objects fronfalling off the shelf.

Notes
¢ Relocate heavy items or volatile

chemicals tdloor mounted
cabinets.

21



Wall-Mounted Cabinets / Lockers / Coat Closets WALLS & WALL MOUNTED

Hazards
continuous
metal angle ¢ Unsecured wall mounted
fastened cabinets/lockers (shown)/coat
to wall .

closets may fall, striking nearby

sheet metal occupants oblocking hallways
screws to and exit ways.

each locker
unit

Recommendations

e For single unit, secure each uni
to wall studs or blocking with
screws.

/ e For multiple units, fasten each

L — unit to a clip angle with sheet

L — metal screws. Fasten clip angle

— Wall Mounted Lockers to wall studs or blocking with

screvs.

|

\

Notes

o Relocate cabinets, lockers, or
coat closets away from hallway
and exit ways.

Nonstructural Earthquake Hazards 22



Wall Mounted T.V. Video Monitor & Speakers WALLS & WALL MOUNTED

bracket

mounting plate
secured to wall
stud or blocking

TV mounting———»f

adjustable strap

TV or video
monitor

bracket tray

Wall Mounted TV or Video Monitor

Wall Mounted Flat Screen TV

Centerline of stud

o AN

|
J
]

|

O

=

Bracket arms fastened
to back of television/monitor

Full height or braced studs

Sheet metal screws per
metal stud (or lag screw to
wood stud).

Manufactured bracket
surface mounted to
wall studs

Television/monitor
(50 |b. max.)

Wall-mounted television/monitor bracket (source: FERA4)

Nonstructural Earthquake Hazards

Hazards

e Unsecured TV, monitors, or
speakers may fall off the
mounting brackets, striking
occupants below or blocking ex
ways for evacuation during an
emergency.

e Afallen TV or monitor may
damage electrical wiring,
exposing nearby occupants to
electrical shock, causing
interruption to electricity or
starting a fire.

Recommendations

e Secure TVmonitar, or speaker
to mounting brackstwith
snugly fittedadjustable strap.

¢ Follow the recommeration
provided by the manufacturer fc
mounting bracket for TVs, videc
monitors, or speakers.

e Locate TV/monitor mounting
brackets away from doors or ex
ways.

Notes

¢ Mounting bracket must be
installed per
instructions.

e TV, video monitorspr speakers
must not exceed the
manufacturer os
weight limit.

e Mounts for flat screen TV must
have hooks, set pins, screws, o
bolts to prevent horizontal
sliding and upward movement.

« Consider using a prapproved
mounting bracket and
installation fromthe Office of
Statewide Health Planning and
Development (OSHPD).

e Consult a qualified architect or
structural engineer for seismic
bracing requirements.
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Pictures / Wall Decorations / Signs WALLS & WALL MOUNTED
Hazards
\/ ¢ Unsecured wall hung items suc

as pictures, decorations or sign

| ‘ hook with closed e
loop or spring loaded may fall, striking nearby
| retention bar . .
» occupants or blocking exit ways
for evacuation during an
emergency.
Recommendations
[

) ¢ Install hook into wall stud. Clost
wall stud behind

picture frame hook with pliers after hanging
I item.
s « Alternatively, use hook with
\ springback retention bar.
Wall Hung Items Notes

¢ Do not hang an item that weigh
more than recommended by the
hook manufacturer.

Nonstructural Earthquake Hazards 24



Fire Extinguisher WALLS & WALL MOUNTED

\wall stud

\grommet T

Fire Extinguisher with Mounting Bracket

retention
strap

side view

Nonstructural Earthquake Hazards

Hazards

¢ Unsecured fire extinguishemay
fall off wall and damage the
shutoff valve or hose, releasing
its contents.

A damaged fire extinguisher
may not be functional in an
emergency.

e Unsecured fire extinguishers
may fall, striking nearby
occupants.

Recommendations

e Secure fire extinguisher
mounting bracket or cabinet to
wall framing.

Notes

e The cabinet must be accessible

either through breakable glass
latched door.
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Interior Walls WALLS & WALL MOUNTED

diagonal
bracing

—— - «—beam or
floor above

diagonal bracing
6
suspended

interior walls o
ceiling

top of wallJ tsuspended

ceiling

\ Ceiling Height
Interior Walls

Nonstructural Earthquake Hazards

Hazards

Unsecued ceilingheight wall may

fall:

e Striking nearbyoccupants,

* Blocking exit ways during an
emergency,

 Damagingpipes and electrical
wiring in wall that may cause
flooding, gas leaks, electrical
shocks, fire, and interruption of
utility services.

Recommendations

e Secure ceilingheight walls with
diagonalbracing.

Notes

¢ Ceiling-height interior walls
typically are walls erected to a
height about 6

e These walls usually are not fire
rated.

e Consult a qualified architect or
structural engineer before
hanging any cabinets or heavy
objects on irgrior walls.

e Consult a qualified architect or
structural engineer for seismic
requirements.
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Free Standing & Cubical Partitions WALLS & WALL MOUNTED

steel plate with two
screws for each panel

panel joint

intermediate —»

panel -'J'==<— concrete drill-in

angles or lag bolts

Cubical Partitions

4«—end
panel

Nonstructural Earthquake Hazards

Hazards

Unsecured cubical partitions
may fall, injuring nearby
occupants.

Fallen cubical partitions may
blockdoors and exit ways.

Recommendations

Attach a clip angle to each end
of eachpanel Usea minimum of
two fastenersvhere each clip
attaches to panel

Secure each clip angle to
concrete floor with concrete
drill-in anchor bolt, or to wood
floor with lagbolt. Lag bolt must
be installed into floor joists or
blockings.Usea minimum of
two boltswhereeachclip is
secured to the floor

Notes

27

Clip angle must be screwed int
the metal frame portion of the
cubical partition. Do not attach
to metal or plastiflashings.
Maximum distance between
intermediate or end panels is 1!
feet.

Panel joint must be rigid.

If panels were hinged together
joints were not rigid, reinforce
the top with steel flat plate
across the joint and secure the
bottom with clip angledee
illustration).

Relocate heavy storage from
upper shelves or bins.



Windows/Entry Glass WALLS & WALL MOUNTED

Hazards

g Glass may fall

e Injuring nearby occupantsry
e Blockingdoors and exits during
an emergency.

Recommendations

¢ Replace glass on door and glas
surrounding the door with safet
glazing.

Notes

o Safety glass haspermanent

Entry Glass identification label etched or
ceramic fired on the glass and
readable from the inside of the
building.

e Another name for glass i
glazing.

Nonstructural Earthquake Hazards 28



File Cabinets

File cabinets more than 3 feet in height should either be arrang
groups and fastened together, or secured to an adjacent wall ir
order to prevenbverturning. Cabinets must have latching drawe

Bookcases

Bookcases more than 3 feet in height either should be placed &
to-back and fastened together, or should be secured to a wall.
Library bookcasestp feetheight) require floor owall anchorage.

Desktop / Countertop Equipment

Desktop or countertop equipment should be secured to the des
counter, or wall to prevent the equipment from sliding and fallin
from the desk or counter.

Equipmenbn Cart [video, projector]

When not in use, carts should have wheels locked, or alternati
the cart can be tethered to an adjacent wall. Equipment should
secured to the cart.

Display Cases / Art Objects / Potted Plants

Freestanding objects may requirestraint to prevent overturning.
Heavy or sharp objects placed 3 feet or more above the floor s
be restrained. Secure contents within display cases to prevent
broken glass.

Aquariums

Freestanding aquariums must be secured to the floor and/or
adjacent to wall to prevent overturning. Aquariuimstrest on a
table, counter, or shelf must be secured to prevent sliding.

Equipment on Wheels / Rollers [e.g. piano, chalkboard]

Freestanding equipment on wheels/rollers should have the whe
rollers locked to prevent movement, or alternatively, the equipn
can be tethered to an adjacent wall.

Office Equipment

Large or heavy office equipment should be restrained to prevet
sliding, or located so that it will not block amit way:.

Refrigerators / Vending Machines

Refrigerators, vending machines and similar equipment should
secured to the floor @djacent wall, unless confined on three sic
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Shop / Gym Equipment

Freestanding shop or gym equipment should be secured to the
floor (and/or wall) to prevent sliding and/or overturning. Weight:
and heavy tools should be properly stofgetured) when not in
use.

Gas Cylinder§anks

Compressed gas cylindemcludingoxygen and compressed air,
must be restrained (tethered to a wall or secured within a cabir
to prevent overturning.

Gas Piping [shudff valve &lexible connectors]

Shutoff valves must be provided at the gas service to any
laboratory, mechanical or plumbing equipment, and an approve
flexible connector should be provided between the-sffut

Storage Racks

Storage racks must hagessbracing and must be secured to the
floor.

Electrical Equipment (cabinets, switchgear, transformers)

Electrical equipment must be restrained, ertgipically anchored
at the equipment base to the floor or concrete pad.

MechanicalEquipment [chillers, fans]

Mechanical equipment must be restrained, iamygpically
anchored at the equipment base to the floor or concrete pad.

Plumbing Equipment [water heater, tanks, pumps]

Plumbing equipment must be restrained, iartgpically anchored
at the equipment base to the floor, or are braced to an adjacen

Kitchen Equipment [oven, range, hood, refrigerator / freezer,
dishwasher]

Kitchen equipment must be restrained, etgpically anchored at
the equipmenbase (legs) to the floor, or are braced to an adjact
wall.

Raised Floors with Computer or Electrdaguipment

Access floor base pedestals should be anchored to the floor sl
Heavy equipment should be anchored to the structural slab bel
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File Cabinets FURNITURE & EQUIPMEN

Hazards

clip angle on each side or
top fastened to wall framing g

— latching
/ drawers

/\
/%/\ R
dept width

File Cabinets Secured to Wall

(A

)

latching
drawers

side cIips%

Interconnected File Cabinets

Nonstructural Earthquake Hazards 31

Unsecured cabinets may fall
over during an earthquake.
Unlatched drawers may open
during an earthquake, which
may cause the cabinet fil
over.

Recommendations

When the cabinet depth or widt
(see illustration) is less than twi
thirds the height, the cabinet
should be secured to an adjace
wall, or fastened to adjacent
cabinets.

Cabinets should have latching
drawers.

Heavier contentshould always
be stored in lower drawers of a
file cabinet.

Locate cabinets away from exit:
and hallways.

Keep cabinet drawers closed,
latched, or locked.

Notes

Metal clips should be provided
for attachments at cabinets and
at walls.

Metal clip attachmets at the
cabinet should utilize screws or
bolts.

Metal clip attachments at the
wall should utilize screws that
are properly installed into wall
studs or blocking. Do not use
toggle bolts (fastened to

drywall).



Bookcased ess Than 6 Feet in Height FURNITURE & EQUIPMEN

height
less than 6'

bolt to floor if
length or width
is less than
two-thirds the
height,

the unit may
overturn in an
earthquake

combined width

length

Bookcases (less than 6 feet in height)

connections no more
than 4' apart

L—bolt
back-to-back
through frame
at corners with
1/4" bolts and
oversize
washers

~ M= -

N
o

Nonstructural Earthquake Hazards

Hazards

Unsecured bookcases may fall,
striking nearby occupants or

blocking doors and exit ways fo
evacuation during an emergenc

Recommendations

Connectackto-back bookcases
together with clips and bolts or
screws.

Fasten bookcases floor if the
length or combined width is les:
than twethirds the height to
prevent tipping over.

Fasten isolated bookcases to
floor or wall.

Notes

32

See page 33 for bookcases
greater than 6 feet in height.
Relocate heavy books to lower
levels.



Bookcases 6 Feet or More in Height FURNITURE & EQUIPMEN

6'or \
more

A

strap
bracing

floor
attachment

direct

Bookcases - floor anchorage option
(6" or more in height)

attachment
to wall
framing

strap
bracing

bolt or screw strut
to book case ——

anti-tip
strut

bolt strut to walll

——

steel straps —{—

minimum
2 bolts or
screws
'\—steel
angle
shelvmg

Bookcases - strut-at-top option (6' or more in height)

= (@o

use two (2)
angles and a
minimum of
two (2) bolts

attachment to
wall framing

Nonstructural Earthquake Hazards

Hazards

Unsecured bookshelves may fa
striking nearby occupants or
blocking exit ways or doors
during an emergency.

Recommendations

Install cross bracing in back of
bookcases. Useable or metal
strap for braces.

If bookcases were located back
to-back,connecthem together
with steel plates.

Secure bookcases to wall or
floor using clip angles.
Alternatively, secure bookcases
with antktip struts at top.

For bookcases standing néata
wall, secure them to wall
framing with clip angles.

Notes

33

Bolt or screw through framing o
bookcases.

Relocate heavy books to lower
levels.



Desktop / Countertogquipment FURNITURE & EQUIPMEN

Hazards
heavy duty hook and ¢ Unsecured desktop equipment
loop pads may fall off desk, striking

nearby occupants or blocking
doors and exit ways.

¢ Fallen desktop equipment may
damage electric wiring, causing
power interruption, electrical
shock tonearby occupants, or
fire.

. ¢ Unsecured office equipmentay

breakas itfalls, posing a threat

to operational recovery.

rope or cable —

Desktop / Countertop Equipment Recommendations

e Secure with heavguty hook
andloop fasteners. Attach self
adhering hoolandloop pads to
base of desktop equipment eas
and the mating pads to desktog

e Secure with cable or rope with
self-adhering anchor pads to
equipment and desktop.

¢ Relocate desktop away from
doors and exit ways.

Notes

¢ For heavycountertop equipment
such as an ice maker, consult ¢
qualified structuraéngineer or
architect.

¢ Many vendors supply various
types of seismic fastening
systems that may be used in lie
of the hookandloop system.

e Search the internet for
fiearthquake safety fastenews
visit your local hardware store.
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Equipment on Cart FURNITURE & EQUIPMEN

adjustable strap

chain,
or cable

Equipment on Cart

rope,——»

eyebolt
to wall

Nonstructural Earthquake Hazards

Hazards

Equipment may fall off cart or
topple cart, striking nearby
occupants or blocking doors an
exit ways.

Recommendations

Secure equipment to cart with
adjustable straps. Tighten strag
to remove anglack.

Relocate carts away from
hallways and doors.

Notes

35

Cart should have locking wheel
or casters.

If the height of the cart exceeds
two thirds the depth or width of
the cart (sedlustration), secure
the cart to wall with rope, chain
or cable.

Rope, chain, or cable should be
attached to eyebolts or other
closed loop fasteners, which
should be installed into wall
studs or blocking.



Display CasesArt Objects / Potted Plants FURNITURE & EQUIPMEN

safety glazing —

N
clip angles —pr |

Display Cases

attach rope, cable or
chain at upper and lower
portion of plant

(2 required) to eyebolts
secured to wall framings

Potted Plants

Nonstructural Earthquake Hazards

Hazards

Unsecured display and potted
plant may fall striking nearby
occupants or blocking doors an
exit ways for evacuation during
an emergency.

Recommendations

Secure display case to floor.
Use angle bracket if needed.
Secure contents to shelves usir
hookandloop or similar
devices.

Avoid placingunsecure items or
top of case.

Secure art objects or potted
plants with ropes, chains or
cables attached to eyebolts
installed into wall studs or
blocking.

Notes

36

Display case must have safety
glass.

Shelves in displagase must be
secured.



Hazards

Unsecured aquariums may fall

e Striking nearby occupants,

e Blocking exit ways during an
emergency,

¢ Hoodingadjacent spaces.

Recommendations

¢ Fasten clip angle to tabletop
againsteach side of the
aquarium.

Notes

e As shown in the illustration, the
tabletophas a larger perimeter
thanthe aquariundloor. If the
aquariumis on a stanthat has
thesame size perimeter as the
aquariunfloor, the stand should
be anchored to theall or floor
in addition to the aquarium bein
fastened to the stand

e Locate aquarium away from
doors and exit ways.
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