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Overall Purpose

Teach the general public about

earthquake mitigation

for homes and businesses.




Overall Agenda

Part 1: Orientation for Trainers

Part 2: Presentation for the Public
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Learning Objectives for Trainers

Plan and organize an effective training session

Address common questions from homeowners and business owners
Ildentify potential earthquake hazards and evaluate potential risks
Recognize costly consequences of failures

Recall strategies that can limit future losses

Teach others how to implement mitigation strategies
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Planning a training session

: Rehearse
Recruit an

Find a venue the

Audience :
presentation

Practice the
hands-on
activities

Deliver the

presentation



Recruit attendees

Send an email to a relevang

Contact your chamber *

Advertise at school b A ting SLIMIRESSE B0 | administrators
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Effective Training Strategies

Create a comfortable environment
Know your participants
Concentrate on what’s important
Keep participants engaged

Get feedback




Create a comfortable environment

Participants will be more engaged if the session is informal, fun,
and example oriented

Make it fun!

Ask questions and encourage dialogue

Use clear vocabulary

Walk around the room, don’t be a talking head

Make yourself available before and after

Provide
email contact

information
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Know your audience

At the beginning of the
session, ask about:

Expectations
Skill sets

Level of knowledge and
experience

0 RTA7
/ 0“/—'“'-‘3@_\
fer \
?w-‘g(ck FEM
| 2\
i 3
\= i
A
N ’

“~JY




Concentrate on what’s important

Limit long sidebars or discussions

Repeat the important points

Keep a running list of questions you haven’t answered and go
through this list at the end

Keep it
Simple




Engage the class

Use a variety of approaches and activities

Focus on the hands-on
demonstrations

Analyze real situations. Adults tend
to think in a problem-oriented way,
take advantage of this.

Use storytelling

Give everyone a chance to
participate
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Get feedback

Hand out cards and ask participants to write down questions during
the training. At the end, collect the cards and use them to do a
review session.

Ask participants for a summary of what they learned and compare
this to the agenda

Encourage the group to tell you what they liked and what you could
improve

Feedback reinforces
learning and will
help you be a more
effective trainer
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Suggested Handouts

QuakeSmart Toolkit

Home Hazard Hunt Poster

FEMA 530, Earthquake Safety Guide for Homeowners

FEMA E-74, Reducing the Risks of Nonstructural Earthquake Damage

Keep it simple.

Limit the number of
handouts you provide
but show the group
where to find more
information.
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Agenda

Purpose of this Training

Frequently Asked Questions

Earthquake Risk Mitigation

Quiz

Hands-On Session

Q&A
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What is earthquake mitigation?




Mitigation reduces damage and losses
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What are structural components?

Structural Elements:
Roof
Floors
Beams
Columns

Foundation

Braces

Concrete or
Masonry Walls




What are nonstructural components?




Types of nonstructural components

it o ArchltecturaIComponents

Mechanical, Electrical, And Plumbing
(I\/IEP) Components

Furniture, Fixtures & Equipment (FF&E),

And Contents
p




Nonstructural Elements = 75% Total Building Cost

100%
30% )
60% —> Majority of
facility cost
40% —
’ m Structural
S5 m Nonstructural
4 |
B Contents
0%
Office Hotel Hospital Community
Building
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Highest hazard

What’s the likelihood? A

16-32 " f

" Lowest hazard



What's the risk for me?

Personal SAFETY




Minor damage to the building

\

' The chimney damage does not affect
the structural soundness of the
home, but it will be expensive to fix




Minor damage to property in the building
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A bookcase overturned onto a
desk, spilling the contents



Loss of inventory




Major damage — may not be salvageable
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This historic structure experienced
significant damage.
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Complete loss of property
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This personlost her home in a fire
that was due to an earthquake.




Displaced from home

Even if your home IS not destroyed
you may not be able to live in it until
repairs have been made.




What about other costs?
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e out of business while
you repair the damage or while
you’'re waiting for supplies




Who pays for damage?

Government

— |nsurance




What do | do when an earthquake hits?

2 O

AN M
COVER! HOLD ON!




Don’t run out of the building!
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So, what can | do?

1. Know your RISK

2. Make a PLAN

3. Take ACTION
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Risk =

Hazard x Vulnerability




Highest hazard

Hazard levels are based on location
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It’s not just California...

M7.3 Montana
August 1959

M5.2 Pennsylvania
M6.6 Utah i September 1998
March 1934 M?.7 New Madrid
Winter 1811-12 M5.8 Virginia

© August 2011
MS5.5 Oklahoma M6.3 Arkansas

April 1952 January 1843
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More exposure = more risk

Seismic risk increases with population density and
urbanization.

The more people, buildings, and infrastructure that are exposed to
hazards, the greater the risk.




Vulnerabilities can be minimized

The hazard at a given location cannot be changed but you can
limit your vulnerability.

Vulnerabilities include:
Older buildings that are not up to the current code
Heavy objects that can fall
Improper utility hooks ups that can start fires if they are damaged

We're going to learn how to mitigate the risk from some of
these vulnerabilities.
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Construction plays a role...

No plywood
sheathing, 1§

“Soft” story

FEMA News Photo




Construction plays a role...

Stairs separated
from building

Also blocks
15t floor exit




Construction plays a role...

FEMANews Photo FEMA News Photo




Location, location, location

Ground motions
can induce sliding

A hillside is a
vulnerable location
in an earthquake
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Risk = Hazard x Vulnerability

Your total risk is the combined effect of your
Earthquake hazard (likelihood that an earthquake will strike)
Vulnerability (what happens if that earthquake occurs)

The hazard at a given location cannot be changed, but

You can change your level of vulnerability
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Earthquake Home Hazard Hunt _

Recommendations for reducing earthquake hazards in your home
are presented on the other side of this poster.

Securely fasten of relocate

I:;lyb:‘?ll! and ll‘\\r\m
Take Action To Protect Yourself and
Your Family From Earthquakes
Strap down computers. mm;:‘ Create and Practice Your Disaster Pmnaod-u?::"
them raining. and and

W Signal for help,if you are trapped somewhee. Teach chicren and aduls &
Hnock tivee tmes

Saving Tralning - Consider tralning In:
m st bid
w cen
B How 1o use a fire ext
B tiow 1 shat o g, weler, 14 slecticty
‘Your Disaster Preparedness Plan Should Include:
® Disaster Supplies Kits for hame, workplace, and car
= Practiceg Drop, Cover. and Hold
u Financial Plan

[ 7
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o Y |
. Water Heaters @ ©® : i M

Water heaters should be

® Family Communications Plan that each family member understands

& Heods for all saniars. and pets.

Financial Plan

You shouid stors your family's Gocuments, such a5 insurance policies, deeds.
- i Py

loce awsy from your home (e.g.. safety depesit box), Make copies of impor-

tant documents for your dieaster supplies ki

braced (see Figure G). There i e, o e av v o 15 e
lut all rel Create Your Disaster Supplies Kit

are many solutions —all rela- Flexible water S

tively inexpensive. line connection e o FEv 526 y e

Family Earthquake Drill
I

wor shauld go for
starts o shake. By planning and memlbdvvawvnnnmauﬁle
GG,y con contisn Sl e o Tl i oect sty e
‘spontanecusly when the fist joit or shaking is fet, An esrthquake dril can
teach your famly what to do in an earthguake.
W Each family member should know safe spots in each room.
W Safe spots: h

Purchase and install a strap kit
or bracing kit from your local
hardware store.

. 5: Stay away from windows, hanging objects, mirrors,
hm»- o e i

W Reinforce this knowledge by physically placing yourseif in the safe.
locations, Tris is espesially important for children,

Other options include: Straps
& In the days or weeks after this exercise, hold surprise drills.
u Be prepasd

e oy

duning an earthquake.
B Taks covar under a sturdy esk, tabia, or banch and hold of to tha desk
o table e =0 that desk or table stays on P of you. Hold on until the
‘esrthquske shaking stops.
 Family members should practice drop, cover, and hoid in the safe spots
family have ientifid.

B Have a licensed plumber
strap vour water heater
according to code.

B Use heavy metal strapping Fiexible gas line O D

and screws to secure the connection 0 Further Information .
water heater to the wall O o ROE R e S a aeiss bedeio o
studs. _\ 2o D Sk Ho o e ranciayfom a el atr
Ars You Ready?. Guide to Citizan Prey 1522, August
— B i et o s s Bt s 1l g
Tt d i et T o e e o e
e gas and water ines = K ) . FOVA 251 g 195 a1 £
I should have flexible connec- F e
. the : FEMA 550, Sapta g
tor pipes. These are safer than i e P e e e
. . . . shtm.
rigid pipes during an earth- e m@;mmgmmﬂgg‘g;;ﬁgﬂmﬁ Fon
than hittp://fema.goy /preparedness ‘prepare guides
quake. Be sure to check the Figure G. Securing water heaters. - stire e s et o e
e iy may. and more
straps once a year. They may - —_— 65 e s el e

come loose as a result of vibrations or other causes.




Make a plan

Determine the relative importance of your vulnerabilities based on
risk and cost.

Decide what you’re going to do and what you’re going to hire
someone to do

Make yourself a
timeline while
you’re motivated
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Importance of Vulnerabilities

Life Safety

e Could anyone be hurt by this component in an
earthquake?

Property Loss

e Could a large property loss result?

Functional Loss

e Could the loss of this component cause an outage
or interruption?

(@
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Brace it or replace it?

* Retrofitting before an earthquake is cheap

“ Repairs are expensive, and experts will be
busy after an event

The cost to replace
a water heater is
10 times more than
the cost to brace it.

Brace it
S50

a

Replace it
S550




What can | do myself?

FEMA posts free
resources on
their website

Brace suspended ceilings

Secure bookshelves
Brace a water heater
Anchor TVs, computers, and other appliances

Secure heavy furniture

Reinforce foundation anchorage and strengthening cripple walls

Anchor demountable partitions (cubicles)




When do | need a professional’s help?

Installing flexible gas lines

Anchoring boilers and furnaces

Bracing unreinforced masonry

Anchoring solar panels

Securing transformers, switch gear, and emergency generators
Anchoring industrial storage racks

Securing HVAC equipment




Take Action

START NOW! There are two easy things you can do today:

Move heavy furniture such as bookcases away from beds, couches,
desks, and other places where people sit or sleep

Make sure that exit paths are clear of clutter

63



Find more info on hazards in your area:

Central United States Earthquake Consortium
(Central and Southern States)

WWW.CUSEC.0rg

Western States Seismic Policy Council

WWW.WSSpPC.org

Cascadia Region Earthquake Workgroup (Pacific Northwest)

WWW.Crew.org

Northeast States Emergency Consortium

WWW.nesec.org



http://www.cusec.org/
http://www.wsspc.org/
http://www.crew.org/
http://www.nesec.org/

Mitigation Example Resources

LBL-9143 — Seismic Safety Guide

FEMA 154/155 — Rapid Visual Screening of Buildings for Potential
Seismic Hazards

ASCE/SEI 31-03 — Standard Seismic Evaluation of Existing Buildings

ASCE 41-06 — Standard for the Seismic Rehabilitation of Buildings




QuakeSmart Toolkit

QuakeSmart is a FEMA NEHRP initiative to help businesses in at-risk
earthqguake communities implement earthquake mitigation actions.

Protect yourself and your property —reduce earthquake risk.

BE QUOMcSMART

U.S. EARTHOUAKE HAZARD MAP
« L4

Identify
Your Risk

Make
a Plan

Take
Action

i . . . =
g FEMA Need help? Get your free QuakeSmart toolkit at ~ :’@ P
. www fema gov/harandcan hquake o=
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FEMA Resources

FEMA E-74: Reducing the Risks of Nonstructural Earthquake
Damage

FEMA 412: Installing Seismic Restraints for Mechanical
Equipment

FEMA 413: Installing Seismic Restraints for Electrical Equipment
FEMA 414: Installing Seismic Restraints for Duct and Pipe

FEMA 530: Earthquake Safety Guide for Homeowners

-\‘\iv.mm.\;{_.
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¥ FEMA: Earthquake Publicati »

&« C | @ www.fema.gov/plan/prevent/earthquake/publications.shtm W di 8

»

FEMA Mobile Site | Contact Us | A-Z Index | FAQs | Espafiol | Additional Languages

|Search | Advanced Search

Blog Photos Videos Email Updates

Home Plan & Prepare Recover & Rebuild =~ Apply for Assistance Disasters & Maps FEMA Audiences = About FEMA = News & Media
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Plan Ahead & Print Preview Contacts
. . Download from the FEMA
Prevent Disaster Losses Earthquake Publications Library.

FEMA offers a variety of earthquake-related information resources. In addition to the content provided on its FEMA Distribution Center
Earthquake earthquake web pages, these resources range from reports, handbooks, guides, and manuals to posters, To order free FEMA
software, web-based tools, and instructional materials. Looking for a specific publication? Visit the Index of publications:

Earthguake Publications.
NEHRP Call 1 (300) 480-2520

(M-F: 8:00 a.m. - 5:00 p.m. est)

o Below are the main categories of FEMA earthquake publications and tools.
Publications
Or fax: (240) 6959-0525
Publications for =
State Resources E-mail: FEMA-Publications-
Warehouse@dhs. gov
Please provide the title, item
number, short number, and
quantity of each publication,

+ Individuals and Families
Practical guides and checklists describing how you can prepare yourself, your family, and your
home to reduce the likelihood of damage or injuries during earthquakes and the risk of hardships and

disruptions following disasters. along with your name,
address, zip code, and
+ Teachers and Kids daytime telephone number.
Interactive lessons and other instructional materials that engage students in leaming about
earthquakes and earthquake safety; also practical preparedness information for child care providers. Fast Facts
FEMA E-74 Now Available!
+ Public Policy Makers and Planners Reducing the Risks of

Nonstructural Earthquake
Damage—aA Practical Guide,
Fourth Edition

Reports, handbooks, case studies, and tools for use in planning, promaoting, developing, and
implementing seismic risk-reduction policies and programs at state and local levels.

+ Building Designers, Managers. and Regulators
Technical guidance focusing on the evaluation. design, and construction of earthquake-resistant

structural and nonstructural elements for new and existing buildings, lifelines, and other structures;
includes the latest NEHRP recommended provisions for seismic design standards.




Review

Earthquake mitigation reduces damage and losses

Earthquake risk is influenced by the combination of the earthquake
hazard and your vulnerability.

There are three steps to mitigating the earthquake risk in your home
or business:

Identify Your Risk
Make a Plan
Take Action

You can take action today!




|
Quiz

Along with Hazards, what else needs to be considered when evaluating risk?

Identify three potential hazards in a typical home.

True or False: In the United States, a person is more likely to be injured by falling
objects than dying in a collapsed building in an earthquake.

Name the three steps homeowners and small business owners can take to
mitigate their risk from earthquakes.

Why should a water heater’s rigid gas lines be replaced with flexible lines?

Who usually pays for earthquake damage?
The government
Insurance

The homeowner
True or False: In the United States, large earthquakes only occur in California.

_d-en_s_ity_ and urbanU@

wnkrue or False: Seismicriskiincreases with-pme
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Adding Foundation Bolts

Earthquakes - moved thi
N house two feet from its j:

rn\

- ol ~ foundation

$200 in bolts can save
.+ thousands of dollars in
445' S\ o o earthquake damage
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Is my home bolted to my foundation?

Find out if your home has
adequate anchorage.

Go down into the crawl space
or unfinished garage.

Look for bolts that fasten the
sill plate to the foundation.




What’s a sill plate?

Wall studs

Floor joists il

2 i sgohor bolis

Sill Plate

4’ to 6’

The sill plate is the
wooden board that sits
directly on top of the
foundation

Bolts should be 4’ to 6’
apart

If you don’t see any bolts,
or if they’'re spaced too
far apart, install
additional bolts.



Checklist:

%" or %’ expansion or adhesive anchor bolts with nuts and
square plate washers

Rotary hammer drill with a %2” or %" by 9” carbide tip drill bit
Adjustable wrench

Measuring tape

Torque wrench

Dust mask and goggles

Short handled sledge hammer for setting expansion bolts

Respirator, air blower, and nylon brush for adhesive anchors

A2 A0 '
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How to bolt your home to your foundation

Mark the places for each bolt on the sill plate.
Drill the holes

NUT
Clean the holes ﬁ] %WASHEH
ZT/’/E s
%_ / SILL PLATE

Install the anchor bolts &7 W7

© o FoUNDATION

, Cost to Repair o e

P -'.a".}'r‘:- - eidminle

roject Cost After a Quake MRS A
$25,000 up to S - S
it total value of home
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Bracing a water heater




Unsecured water heaters can easily fall
-

-

Potential consequences include:

Broken gas lines and gas leaks that
can start a fire

Broken water lines and flooding

Loss of emergency water source

The unbraced water heater in this
home fell during an earthquake; the
resulting fire destroyed the home.

&%) FEMA



Water heater = emergency water

The water in your water heater is a great source of emergency water

If your water heater falls over, you will also lose your supply of fresh
water

Protect this resource by securing your water heater




Bracing kits make it simple

Kits are available for about $20 at some plumbing and hardware stores
and through major retailers online

Secure both the top and the bottom of the water heater tank with
heavy-gauge metal strapping

Plumber’s tape is not recommended. Many water heaters in past
earthquakes broke through the plumber’s tape.

Install flexible natural gas and water line connectors




Checklist:

Strapping Kit with heavy-gage straps and fittings
Drill

Drill bit
Adjustable wrench
Hammer

Lag screws

Wood blocking

Flexible natural gas and water line connectors

u
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How to secure your water heater

Get a bracing kit with heavy-gauge metal
strapping

Make sure there is no more than 2" of space [
between the wall and your water heater. :

Secure the strapping to the wall studs or
concrete.

Have a plumber replace all rigid piping with
flexible natural gas and water line
connectors.

Project Cost to Repair
Cost After a Quake

S500 up to
520 to 5200 total value of home




Flexible Gas Lines

Installing flexible lines helps to prevent:

Tearing of gas and water lines from their
connections

Serious damage to a structure
Fires or explosions

Injuries to occupants

Changes to gas
lines must be done
by a licensed
contractor
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Anchoring office filing cabinets




Locate cabinets
away from exits
and windows




Provide strong
latches so drawers
don’t slide open




Attach adjacent file cabinets together for
more stability

Attach to
the wall

At the base, make
the attachment at
the side of the

cabinet instead of
in front to avoid

tripping

6’ max.




Checklist

Clip angles— 2%” x 24” x 3/16“  For wood walls and floors:
TOp Cllps_zll X 3/32" Stud finder

Lag screws— 1/4” diameter x 2"

Latches for drawers
For concrete walls:

Expansion anchor bolts — 3/8"
diameter x 2”

Measuring tape

Dust mask and goggles
Rotary hammer drill with a 3/8” by

Drill with 1/4” drill bit 3” carbide tip drill bit

Adjustabl h
#10 sheet metal screws Justable wrenc

Torque wrench
Machine bolts — 1/4” diameter Short handled sledge hammer for
setting bolts

( < a 02 ’g_
&) FEMA (@




How to brace a file cabinet

Anchor file cabinets to the wall and floor with clip angles.
Use at least one angle at the top
Use at least two angles at the bottom, one on each side
Attach the clip angles to the file cabinet with at least 2 sheet metal
Screws
Bolt the clip angles to the wall or floor.
Use lag bolts for wood walls or floors
Use expansion bolts for concrete walls or floors

Connect adjacent cabinets together with machine bolts, at least 2
at the front and 2 at the rear.

Install latches for the file cabinet drawers.

0\' PART A, £y
) FEMA p
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Anchoring TVs and monitors

mi : el




Secure wall hanging monitors with brackets

“ Proprietary brackets are
available for screens of all sizes

* Look for brackets that are
seismically rated




Can | hang my TV or monitor myself?

The TV or monitor should weigh less than 110 Ibs and have a 60”
diagonal screen size or smaller.

Check to make sure framing studs behind the drywall are not more
than 24” apart.

Hire a professional
for TVs over 110 Ibs
or if your studs are
more than 24” apart




Checklist

Stud finder
Drill with 1/8”, 1/4” and 3/8” drill bits
Wood board —3/4” x 12” x 28” (minimum)

Size is based on the size of the bracket

Use plywood or solid wood; NOT oriented strand board (OSB) or particle
board

For wood stud walls:

#14 or 1/4” diameter x 3” wood screws

For metal stud walls:

1/4” diameter x 2” sheet metal screws or 5/16” diameter x 1”carriage
bolts with flat washers and lock washers or lock nuts

\x\'\‘mﬁ Thr £y
) FEMA p
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How to anchor a TV or monitor to a wall

Locate wall studs

Measure the bracket and cut the wood board at least two inches
greater than the bracket on each side

Pre-measure and pre-drill the wood board
Attach the bracket to the wood board
Attach the wood board to the wall

Attach the TV or monitor to the bracket




Attach the bracket to wall studs

Centerline of stud




Then attach the monitor to the bracket

Bracket arms fastened
to back of television/monitor

Full height or braced studs
@ 16"oc (20 ga. min.
metal studs, or 2 X 4 min.
wood studs

2 - 1/4" sheet metal scews f;"f
per stud metal stud (or 1/4" ",

min. lag scew to wood stud),

two studs min. H‘x

/
Manufactured bracket -
surface mounted to
wall studs

e
Television/monitor

96



Secure desktop monitors with straps

Proprietary adhesive straps
are available

There are many
options...

97




Other options include:

& HOOK AND
< 2 LOOP
MATERIAL

FLEXIBLE NYLON

I Il Flexible Nylon Straps




Keep your electrical cables organized

\\i\;\\

Ensure that electrical cords and
cables have sufficient slack to allow

the item to travel to the end of any
tether

i \\\\\.m

Tangled cords and cables attached

to one item that falls may pull other
items down
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Add compression struts and diagonal bracing




Checklist

12 gage hanger wire

Compression strut

1” diameter conduit for heights
up to 6 feet

1%4”x 1%” metal studs for
heights up to 10 feet

#12 sheet metal screws

For wood structures:

#12 screw eyes

For concrete structures:

Expansion anchor bolts — 5/16”
diameter x 2”

Rotary hammer drill with a 3/8”
by 3” carbide tip drill bit

Adjustable wrench
Torque wrench

Short handled sledge hammer
for setting bolts

Ceiling clips — 13 gage x 13”
Metal straps — 12 gage x 1”



How to Secure a Suspended Ceiling

Install hanger wire
No more than 8” from the face of the wall
Spaced at 4 feet in both directions

Install compression struts
No more than 6 feet from the face of the wall
Spaced at 12 feet in both directions.

Install bracing wire at 45° at each compression strut

Secure fluorescent lights




Compression strut and diagonal bracing

See figure 6.3.4.1-7 Compression strut
for connections of bracing -
& hanger wire to the |
structure above ~
Il 12 gauge bracing wire
| < w/min. 4 tight turns
. in 1-1/2" both ends
of wire - connect to
main runner
(4 total at 90°)

Attach the compression strut
to the runner with (2)-#12
sheet metal screws

Attach the
compression strut to
the structure with a
clip angle and (2) #12 N
wood screws or an
expansion anchor bolt.

——— 12 gauge vertical hanger
wire at 4’ - 0" each way
with minimum 3 tight
turns in 1-1/2" both ends
(typical)

Main runner —

2" (max.) from bracing
wires to compression
strut and cross runner

@np
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Hanger wire — Edge condition

Lesser of 8" or 1/4 *
7 length of end span 12 gauge
2 hanger wire

Min. 3
1-1/2"} tight turns

Main ar

' 1 Cross runner
& .~ ACoustic
Y { panel

1 Pop rivet (or qualtied perimeter support clip)
wall angle

Wall connectiom-anchor

@
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Securing Hanging ights

i

LB s >




Use 14-gage wire at each corner
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Securing Fluorescent Lights

NN
Add extra cross runners on \\%

N
each side | N
Use chain straps or 14-gage \ ¢

wire at each corner ;%§

Install plastic tubes over the _/
light bulbs If they are not s
shatter resistant. This will

help contain the glass if they '

j;’ [/
</
fall and break. \\\
NN

§ [

]
/ I

I



Overhead connections - wood

t LT 1/4" diameter screw eye .
3* Max . with full thread ;
l _ embedded (1-1/4" min.) :
e e Install in direction of wire '

Bracing wire

1/47 diameter

_ SCrEwW eye
Wood Joist or Rafter Hanger wire (1-1/4" min.)

Waood Joist or Rafter

PN
/ :_e‘ o\
. \ I 'I :
- - P
\ &/ MA. p
NN
e '..‘_... ”
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Overhead connections — concrete

Ellrlﬁ" {minrJ n 1] [ r L= & i 1] : i Lo} L] r\. La i [ i
expansion ; R . smh o=y Power driven fastener |0 ; o, e B ey et l D
anchor < = a0 ng SN -, 3/4" (minimum) ¢S e AL x,
a’ \\n\ aled] penetration : ;___.-.._.;-' ! % \IS- i
45° | Structural Ceiling clip Structural
Steal strap ITIEI:i/ Concrete 13 ga. ®x 3/4" wide conorate
1" wide X 12 ga. {minimum)

(rrinimum) Splayed brace wire
3 tight tums in 1-1/2%,

typical for hanger

4 tight turns In 1-1/2%
typical for brace wire

Splayed Bracing Wire Attachment Vertical Hanger Wire Attachment
at Concrete Floor/Roof at Concrete Floor/Roof

) FEMA @e
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= Masonry refers to brlck or concrete
block (i.e., “cinderblock”)

" |t’s considered “unreinforced” if there
is no steel rebar in the wall

= These structures canibe retrofitted'by
a professmnal
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Securing Chimneys
s

i, !
T, -
2. o

" _I
Py M e |

Masonry chimneys may &
crack, separate from E

the structure, or
collapse, even at low
levels of shaking.



Add bracing to stabilize chimneys




Securing Windows

* Install safety glass if possible

= As an alternative, use an adhesive
plastic film on existing glass. This is
typically less expensive.



Securing Industrial Storage Racks

= Storage racks can collapse or overturn

“ Goods stored on the racks can topple
or spill

1. Anchorage should be designed by
a professional engineer and
installed by a licensed contractor

7. Restrain the contents on the racks
with chains or netting




+ For more information on non-structural earthquake

At mitigation, refer to FEMA E-74, Reducing the Risks of

Nonstructural Earthquake Damage

For more information on structural earthquake
mitigation, refer to FEMA 530, Earthquake Safety
Gulde for Homeowners




QUESTIONS?

e



	FEMA P-909�Home & Business Earthquake Safety and Mitigation
	Overall Purpose
	Overall Agenda
	Part1 – for trainers
	Learning Objectives for Trainers
	Planning a training session
	Recruit attendees
	Effective Training Strategies
	Create a comfortable environment
	Know your audience
	Concentrate on what’s important
	Engage the class
	Get feedback	
	Suggested Handouts
	Part 2 - Presentation
	Agenda
	       Purpose OF THIS TRAINING
	California 1994 , M6.7
	Indonesia 2004, M9.1
	Haiti 2010, M7.0
	CHILE 2010, M8.8
	NEW Zealand 2011, M6.3
	Japan 2011, M9.0
	Spain 2011, M5.1
	Virginia 2011, M5.8
	Frequently Asked Questions
	What is earthquake mitigation? 
	Mitigation reduces damage and losses
	 What are structural components? 
	 What are nonstructural components? 
	Types of nonstructural components
	Nonstructural Elements = 75% Total Building Cost 
	Seisimc Hazard Map
	What’s the risk for me? 
	Minor damage to the building
	Minor damage to property in the building 
	Loss of inventory
	Major damage – may not be salvageable 
	Complete loss of property 
	Displaced from home 
	What about other costs?
	Who pays for damage? 
	What do I do when an earthquake hits? 
	Don’t run out of the building! 
	       Earthquake risk Mitigation
	So, what can I do? 
	Risk
	Seismic Hazard Levels
	It’s not just California…
	More exposure = more risk
	Vulnerabilities can be minimized
	Construction plays a role…
	Construction plays a role…
	Construction plays a role…
	Location, location, location
	Risk = Hazard x Vulnerability
	Earthquake Home Hazard Hunt
	Make a plan
	Importance of Vulnerabilities
	Brace it or replace it? 
	What can I do myself?
	When do I need a professional’s help? 
	Take Action
	Find more info on hazards in your area:
	Mitigation Example Resources
	QuakeSmart Toolkit
	FEMA Resources
	FEMA website
	Review
	Quiz
	PART 3 – HANDS ON
	   Adding Foundation Bolts
	Is my home bolted to my foundation? 
	What’s a sill plate?	
	Checklist:
	How to bolt your home to your foundation
	Bracing a water heater
	Unsecured water heaters can easily fall
	Water heater = emergency water 
	Bracing kits make it simple
	Checklist:
	How to secure your water heater 
	Flexible Gas Lines
	Anchoring office filing cabinets
	Locate cabinets away from exits and windows
	Provide strong latches so drawers don’t slide open 
	Attach adjacent file cabinets together for more stability
	Checklist
	How to brace a file cabinet
	Anchoring TVs and monitors
	Secure wall hanging monitors with brackets
	Can I hang my TV or monitor myself? 
	Checklist
	How to anchor a TV or monitor to a wall
	Attach the bracket to wall studs 
	Then attach the monitor to the bracket
	Secure desktop monitors with straps 
	Other options include:
	Keep your electrical cables organized
	Securing a Hanging Ceiling
	Add compression struts and diagonal bracing
	Checklist
	How to Secure a Suspended Ceiling
	Compression strut and diagonal bracing
	Hanger wire – Edge condition
	Damaged ceiling light fixture
	Use 14-gage wire at each corner
	Securing Fluorescent Lights
	Overhead connections - wood
	Overhead connections – concrete 
	Unreinforced Masonry
	Securing Chimneys
	Add bracing to stabilize chimneys
	Securing Windows
	Securing Industrial Storage Racks
	   This is just the beginning…
	Questions?
	Untitled



