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Introduction

ecent earthquakes have reminded us that

they can be sudden, destructive, and

deadly. But they also have proved that prepara-
tion saves lives and property. As a current or prospective
homeowner, the foundation of your preparation should be
to ensure the strength of your home. This booklet is
designed to be a good place to begin that strengthening.

There are no guarantees of safety during earthquakes,

but experience has demonstrated time and again that
appropriately constructed or strengthened homes are
unlikely to collapse or even be irreparably damaged
during earthquakes. The California Seismic Safety
Commission advises you to act on the suggestions
outlined in this booklet and make yourself, your family,
and your home safer. California is earthquake country
and always will be; don’t just worry about “The Big
One”"—plan for the next one.

Your Home and the Law

California state law contains several provisions to help
protect buyers and sellers in home transactions.

In respect to a home’s ability to resist earthquakes, the
law requires only that sellers tell buyers about known
weaknesses.

No matter where you live in California, your home can
be shaken by damaging earthquakes. There is no
stopping the forces of geology. But there are some things
we can do to reduce the risk. For example, the law that
requires strapping water heaters so they don’t tip over
during earthquakes potentially saves the state in emer-
gency response and recovery costs by preventing fires
as well as broken gas and water distribution lines.

Building codes evolve continually, incorporating the
latest scientific and engineering knowledge into construc-
tion practices. Houses built to earlier codes do not
necessarily benefit from the latest knowledge. Upgrading
all houses to current codes could be too cumbersome
and too expensive. Instead, state and local laws occa-
sionally require some types of upgrading (those that are
both effective and economical) when certain older homes
are sold.

Using This Booklet

This booklet describes the most common weak-
nesses that can cause damage to homes during
earthquakes. If your home has any of these weak-
nesses, it is more likely to be damaged by an earth-
quake. Specifically, this booklet will:

» Help sellers meet the requirement of state law that
seismic weaknesses in a home built before 1960
be disclosed when the home is sold.

» Enable sellers to meet the requirement of state
law that this booklet be given to every buyer
of a home built before 1960.

* Provide homeowners with basic information about
finding and fixing earthquake-related weaknesses
in a home.

* Provide general information about earthquakes
and direction in finding more information.

Whether buyer or seller, you can be assured of a
safer investment and a safer structure by following the
guidelines in this booklet.

Filling Out the Disclosure Report

To fulfill the legal requirements for selling a home
built before 1960, the seller must give the buyer a
completed earthquake hazards disclosure report
similiar to the one included at the back of this booklet
on page 29.

As you complete the disclosure report, answer the
questions to the best of your knowledge. If you do not
understand a question, refer to the page of the booklet
indicated for a description of that weakness. The
description will help you identify the weakness and
understand how it can be fixed.

If a question on the form describes only part of your
house—for example, if part of your house is anchored
to the foundation and part is not—answer the question
“no,” because a portion of the house is not anchored.
You are not required to remove siding, drywall, or
plaster to answer the questions. You are not required
to hire anyone to inspect your house. You are not re-
quired to fix the weaknesses before you sell your home.

The Homeowner’s Guide to Earthquake Safety



Recommendations If You Are Selling

Before you sell your house, the following steps are
recommended:

+ If you list your house for sale through a real estate
broker or agent, give the agent the completed
disclosure form when you sign the listing agree-
ment. Your agent can give the booklet and the
form to the buyer for you.

» Though you are not required to hire someone to
answer the questions on the disclosure form, you
may want to get assistance from a home inspector,
contractor, architect, or engineer.

» Keep a copy of the form, signed by the buyer, as
evidence that you have complied with the earth-
quake disclosure requirement.

You may find that you will get a better price for your
house if you strengthen earthquake weaknesses before
you sell.

Recommendations If You Are Buying

Before you agree to buy a house, consider the follow-
ing recommendations:

3

Have a home inspector, contractor, architect, or
engineer inspect the house and give you an opinion
regarding any earthquake weaknesses and an
estimate of costs to strengthen these weaknesses.
Consider the house’s location: Is it in or near an
earthquake fault zone or in an area where it might
be damaged by a landslide, liquefaction, or a
tsunami? You may wish to hire a geotechnical
engineer and/or engineering geologist to check the
stability of the land under the house.

Negotiate the cost of strengthening, if required, with
the seller. The law does not require either you or
the seller to strengthen the home, but if these
weaknesses are not fixed, you may find that repair
costs after a damaging earthquake amount to more
than your equity in the house.

Legal Requirements for Selling Your Home

booklet.

not break during an earthquake (see page 3).

fact to a buyer (see “Geologic Hazards,” page 17).

When you sell a house in California, state law requires that you make certain disclosures to the buyer.

* When you sell your home, state law requires you to disclose earthquake weaknesses such as those
described in this booklet (see “Earthquake Weaknesses,” beginning on page 3).

 In addition, if your house was built before 1960, you must deliver a copy of this booklet, The Homeowner’s
Guide to Earthquake Safety, to the buyer. Your real estate agent is required to supply you with a copy of this
* You are required to brace the home’s water heater to ensure that it will not fall and that gas and water lines will

+ If your home is within an earthquake fault zone or in a seismic hazard zone, you are required to disclose this

You are not required to hire someone to evaluate your home. You are not required to strengthen your home.

The Homeowner’'s Guide to Earthquake Safety



Earthquake Weaknesses

EARTHQUAKE
Unbraced Water Heaters

The Problem The water heater may not be securely attached to the wall and can topple during
an earthquake. If gas or electrical lines are broken as it falls, a fire and water damage may
result. This is a common and serious problem but is relatively easy and inexpensive to fix.

How to Identify It Examine your water heater to see if there are metal straps or braces around it that are
screwed into the wall. Make sure the screws go into studs or into concrete and not just into
drywall or plaster. Pull on the straps or braces to make sure they are secure and tight.

What Can Be Done State law requires water heaters to be braced at the time of sale. Strap kits or bracing kits
certified by the State Architect are available at your local hardware store and are easiest to

install. Alternatively use metal tubing, heavy metal
strapping, and lag screws and washers to secure
the water heater to the wall studs (see figure 1).
Flexible pipes for the gas and water lines are safer
in an earthquake than rigid pipes.

2" X 4" studs behind Flexible water 5/16" x 3" lag

sheet?\ connections screws with washer

Sheetrock

1/4" x 1" round
1/2" dia. thinwall head machine

electrical conduit T screw with
flattened at ends - washer and nut

Flexible gas pipe
connection

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

Figure 1—Water heater bracing. You
will be able to see the straps and
screws if your water heater is braced.
Make sure that the screws are firmly
anchored to studs or masonry. The
illustration shows one method of
bracing a water heater. Ask your local
building department for details of local
requirements, your home’s type of
construction, plans for recommended
bracing procedures, or to answer any
questions you have about bracing your
water heater (illustration based on
Office of Emergency Services detail).

The Homeowner’s Guide to Earthquake Safety
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EARTHQUAKE =
Foundations Not Anchored

The Problem

How to Identify It

What Can Be Done

When an earthquake moves a house from side to side and up and down, the house can
move off its foundation if it is not anchored. This can cause a fire from broken gas lines and
damage the foundation, floors, walls, windows, and other utility connections as well as the
contents of the home. It is very expensive to lift a house up, put it back on its foundation,
and repair this damage.

On a house that is built off the ground, the area between the first floor and the ground is
called the crawl space. Look in the crawl space for the heads of anchor bolts that fasten the
sill plate—the wooden board that sits directly on top of the foundation—securely to the
foundation (see figure 2). You should be able to see the large nuts, washers, and anchor
bolts, installed every 4 to 6 feet along the sill plate. Steel plates are sometimes used
instead of anchor bolts. These fixtures connect the foundation to the house.

If the house is not anchored, drill holes through the sill plate into the foundation and install
anchor bolts. If there is not enough room to drill, you can attach steel plates to the exterior
to hold the sill plate to the foundation.

Detailed specifications for different

situations can be found in the Guide-

lines for the Seismic Retrofit of Existing

Buildings (see “References”).

Floor Joists

CHAVE

SPACE

This home wasn’t bolted and slid off its

foundation.
il 1l
Wall Studs Wall Stud
Flooring Flooring
Floor Joists
Concrete
. Concrete
Foundation Foundation
CRAWL
Tops of SPACE
Anchor Bolts
Sill Plate

Steel Plates

Figure 2—Anchor bolts or steel plates. A home’s crawl space may be formed by a cripple wall between the foundation and the
floor joists (as illustrated in figure 3, page 5) or the floor joists may rest directly on the sill plate. In either case, you should be
able to see the heads of anchor bolts or steel plates installed every 4 to 6 feet (not necessarily exactly as shown here). These
fixtures fasten the sill plate to the foundation.

4
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EARTHQUAKE .
Weak Cripple Walls

The Problem Wooden stud walls are sometimes used on top of an exterior foundation to support a house
and create a crawl space (see figure 3). These are called cripple walls and they carry the
weight of the house. When a house sways from side to side during an earthquake, these
walls can collapse if not braced to resist swaying. If the cripple walls fail, the house may fall,
causing damage to the foundation, floors, walls, windows, and utility connections as well as
to the contents of the home. Such a collapse may also cause a fire as a result of broken
gas lines. The damage may be very expensive to repair.

How to Identify It Go under the house to see if there are any cripple walls and, if so, whether they are braced.
If you can see a cripple wall, and there is no plywood or diagonal wood sheathing (see
figure 3), the cripple walls are probably inadequately braced or are unbraced. Horizontal or
vertical wood siding is not strong enough to brace cripple walls.

What Can Be Done Plywood (or other wood product allowed by
code) can be nailed between the studs. Material
specifications and spacing of nails can be found
in the Guidelines for the Seismic Retrofit of
Existing Buildings (see “References”).

First Floor Floor Joists

Cripple
Wall

Studs

Dots=Nails
\ §'Sdng

When this home’s cripple wall failed,
, i the building fell to the left, leaving
Foundation < behind on the ground the cripple wall
oy S from the side of the house.

Plywood Panels

Figure 3—Plywood strengthens weak cripple walls. If your home
has a cripple wall between the foundation and the first floor, and the
wall is not braced with plywood sheathing, the house may collapse
during an earthquake.

The Homeowner’s Guide to Earthquake Safety 5
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EARTHQUAKE

WEAKNESS

The Problem

How to Identify It

What Can Be Done

Pier-and-Post Foundations

Pier-and-post foundations are similar to cripple walls. In this type of construction, the
outside wall of the house is supported by wood posts resting on unconnected concrete
piers. Siding is often nailed to the outside of the posts.

If the posts are not braced against swaying, they may fall during an earthquake.

From underneath the house, if you do not see a continuous foundation under the outside
walls of the house, and you see only unconnected concrete piers and wood posts (or just
wood posts) supporting the outside walls, your home may be vulnerable (see photos
below). Horizontal or vertical wood siding is not strong enough to brace pier-and-post
foundations.

You may require the advice of an architect or engineer as well as a foundation contractor to
fix this problem. It may be possible to make the foundation safer by bracing the posts, but
you might be better off to add a new foundation

and plywood walls in the crawl space to make

sure that the house will not fall off its foundation

during an earthquake.

Figure 4—Slab foundations. If your house was built on a concrete slab,
it is probably bolted to its foundation.

Houses Built on Concrete Slabs
Many homes don’t have crawl spaces because they are built directly on
concrete slabs. These houses do not have cripple walls, and they generally

Foundation

Slab

CALIFORNIA SEISMIC SAFETY COMMISSION

have foundation anchor bolts that were installed when they were built. If The pier-and-post

you can’t tell whether your house has anchor bolts without removing foundation under this
interior plaster or drywall, which is not required by the disclosure law, you home shifted during
can look to see if the house has an unfinished garage with anchor bolts arecent earthquake.

visible. If they are there, it is an indication that the living area of the house

may have them also.

The Homeowner’'s Guide to Earthquake Safety
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EARTHQUAKE = .
Unreinforced Masonry Foundations

The Problem

How to Identify It

What Can Be Done

Unreinforced masonry—brick, concrete block, or stone—foundations often cannot resist
earthquake shaking. They may break apart, or be too weak to hold anchor bolts. Homes
may shift off such foundations during earthquakes, damaging the walls, floors, utility lines,
and home contents.

If your home’s foundation is brick or stone and looks like one of the foundations shown in
the photos below, it is probably unreinforced. If there is a space filled with grout between
the inner and outer faces of a brick foundation (where anchor bolts and reinforcing steel
would be installed), it is probably reinforced. Look underneath the house to see what your
foundation is made of if the outside of the foundation is covered.

Concrete block foundations should have steel reinforcing bars embedded in grout in the
cells of the individual blocks. Check the top of the foundation, at the sill plate, to see if there
is concrete in the cells of the blocks. If the cells are hollow, the foundation is probably not
reinforced.

Strengthening an unreinforced brick or stone foundation can be expensive. There are a
number of ways to approach the problem; you may need the help of an architect or engi-
neer as well as a foundation contractor. Commonly used fixes include jacking the house off
the old foundation and replacing all or part of it with a poured concrete foundation.

CALIFORNIA SEISMIC SAFETY COMMISSION

This is an unreinforced stone foundation, a type that Note the bricks in an unreinforced masonry foundation.
typically fails during an earthquake.

The Homeowner’s Guide to Earthquake Safety
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EARTHQUAKE
Houses on Tall Walls or Posts

The Problem If a house is built on the side of a steep hill, it may be set on exposed posts or columns as
shown in the illustration below. Sometimes the supports on the downhill side will be hidden
behind a tall wall that encloses a large unfinished space similar to but taller than a crawl
space underneath the first floor of a typical house built on flat ground (see photo, bottom
left). If such posts or walls are not properly braced, they may collapse.

What Can Be Done Typically, such houses are engineered—meaning that the structure was designed by an
architect or engineer, rather than simply built by a contractor according to conventional
construction techniques. If a house you own or are considering buying is on tall walls or
posts, an architect or engineer should be consulted to determine whether the posts or
unbraced walls need strengthening and how to get this work done.

OFFICE OF EMERGENCY SERVICES

This hillside house was built on an This photograph shows an interior detail of a

unbraced tall wall that failed. home similar to the one at the left, showing
substantial damage to a building with an
unbraced tall wall.

8 The Homeowner’'s Guide to Earthquake Safety
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EARTHQUAKE .
Unreinforced Masonry Walls

The Problem Houses built of unreinforced masonry—bricks, hollow clay tiles, stone, concrete blocks, or
adobe—are very likely to be damaged during strong earthquakes. The mortar holding the
masonry together may not be strong enough to resist earthquake forces. These houses
cannot flex and then return to their original shapes as do wood-framed houses.

How to Identify It You can usually see bricks or stone from the outside unless the walls are covered with
plaster. If brick walls have “header courses” of bricks turned endways every five or six
rows, or if the house was built before 1940, the walls are most likely unreinforced. If you
can’t tell from the outside, you can take the cover plate off one of the electrical outlet boxes
on an outside wall (turn off the power first) and look for brick or other masonry.

If the wall is concrete or concrete block, it is very difficult to determine whether reinforcing
steel was added during construction. An experienced testing firm may tell you whether any
steel is present. Otherwise, consulting the house’s plans, which may be on file with the
building department, might be the only way to tell without damaging the wall.

What Can Be Done This is another problem that requires the services of an architect or engineer. A solution
may involve tying the walls to the floor and roof.

CALIFORNIA SEISMIC SAFETY COMMISSION

The plaster-covered brick walls of this building
collapsed during a recent earthquake.

The Homeowner’s Guide to Earthquake Safety 9



EARTHQUAKE
Rooms over Garages

The Problem The large opening of a garage door and the weight of a second-story room built over a
garage may mean the walls are too weak to withstand the shaking in a strong earthquake.
This is a concern when narrow sections of wall on each side of the opening are not rein-
forced or braced. Some relatively new homes with this weakness have been damaged in
past earthquakes.

How to Identify It A room above the garage does not necessarily indicate an earthquake weakness. If the
garage door opening is in line with the rest of the house (see figure 5), additional bracing
around the door may not be needed. Check to see if there are braces or plywood panels
around the garage door opening (see figure 6). It may be hard to determine whether
strengthening is needed. This is an area where you may need the help of an architect or
engineer.

What Can Be Done Install a steel frame or plywood
paneling around the door
opening. You should consult
an architect or engineer if you
have a multistory house built
over a garage.

HOUSE VIEWED FROM ABOVE

%)
w
Q
>
o
w
2]
>
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w
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=
w
w
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w
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w
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o)

This mountain home was built over a garage, and
House its walls were not strong enough to withstand an
earthquake.
Garage // Porch Steel Straps
with
Room Adjoining Wall
Over I —T— ; I
House o I
Plywood L’ T
Panels e/

Porch

O O (@ ‘© /

Anchor Bolts and Tie Downs

Wall may need bracing

<

Figure 5—Additional bracing. /f the wall of the main
house is in line with the wall containing the door of a

garage with a room over it (top figure), the adjoining Figure 6—Bracing garage walls. If your house has a
wall will help brace the garage. If the “in-line” wall room over the garage, the garage walls may not be strong
consists only of porch supports (bottom figure), the enough to hold up during an earthquake unless they are
garage may require additional bracing. braced with plywood panels.
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EARTHQUAKE . .
Unreinforced Chimneys

The Problem

How to Identify It

What Can Be Done

Many chimneys are built of unreinforced brick or stone and can collapse or fall over
during earthquakes. If the chimney comes apart, the brick or stone may fall, damag-
ing houses and cars and injuring people.

Determining whether a chimney is susceptible to earthquakes is not easy. Tall,
slender chimneys are most vulnerable to collapse. If the mortar between the brick or
stone crumbles when you pick at it with a screwdriver, the chimney may be a hazard.
Inspect the attic and floor spaces for the metal ties that should be holding the chim-
ney to the house.

You can replace the chimney, or nail plywood panels above the ceiling, in

the house’s attic or under the shingles when you reroof, to prevent the brick

or stone from falling into the house. Metal straps can be installed to tie the chimney to
the house. Metal flues can replace the upper chimney if the mortar is good. Don’t
locate patios, children’s play areas, or parking spaces near a questionable chimney.
Tell your family

members to get away

from chimneys and

fireplaces during

earthquakes.

This unreinforced chimney fell during a recent earthquake.

The Homeowner’s Guide to Earthquake Safety
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EARTHQUAKE
Natural Gas Safety

The Problem

How to Identify It

What Can Be Done

Natural gas piping and appliances in homes can be damaged resulting in releases of
natural gas that can lead to fires if ignition sources are present. Natural gas is typically a
factor in about one out of four fire ignitions following earthquakes. However, the total
number of earthquake-related fires, their sources and amounts of destruction can vary
greatly depending upon a number of factors. Structural weaknesses or the absence of
appliance anchors and flexible pipe connections lead to a greater possibility of gas leaks
following earthquakes. Experience has shown that living in a seismically active area
increases the risk of fire from all causes by a small amount. Since residential dwellings
generally have several safe exit paths, the potential for life loss is limited. Therefore, the
primary concern for homeowners is property loss from fire damage.

Examine all natural gas appliances (water heaters, dryers, stoves, ovens, furnaces) to see
if they are anchored to the floor or walls and have flexible pipe connections.

Relying on manual gas shutoff valves is an effective means to stop the flow of gas if
persons are present after earthquakes. If you smell gas, hear gas escaping, or suspect a
broken gas pipe, appliance, vent or flue, use a wrench to turn off the gas valve located at
the gas meter. In addition, options such as earthquake actuated valves, excess flow valves,
methane detectors, and hybrid systems can further reduce the risk of gas leaks and
ignitions. However once the gas has been shutoff, service can only be restored by utility
personnel or qualified plumbers.

Demands for qualified personnel

following earthquakes may lead to Figure 7—Manual Shutoff Valve Location
substantial delays in restoring
service.

Homeowners should consider their
specific circumstances and the
suitability of these options. See
Page 16 for the benefits and
drawbacks of various options.

12
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EARTHQUAKE
WEAKNESS

Other Concerns

The Problem

How to Identify It

What Can Be Done

No Foundation

Some older houses were built on wood beams laid directly on the ground, without
foundations. These houses may move during earthquakes, causing structural
damage and breaking utility lines.

Look under the house. If you see no concrete or masonry around the outside
walls, the house may lack a foundation.

You may need to add a foundation to make the house earthquake resistant.
Just as when strengthening or replacing an unreinforced masonry foundation,
you will require the advice of an architect, engineer, or foundation contractor.

The Problem

How to Identify It

What Can Be Done

Old Concrete Foundation

Some older concrete foundations were made with sands or aggregates that
interacted chemically over time and the concrete eventually crumbled and
became too soft to withstand earthquake forces.

Inspect the foundation for large cracks in the concrete, concrete crumbling off the
foundation, or concrete crumbling when you pick at it with a screwdriver.

You may need to replace some of the foundation. You should consult a
foundation contractor or an engineer.

The Problem

How to Identify It

What Can Be Done

Home Design

The design and construction features of some homes make them vulnerable to
earthquake damage, especially if these homes are not properly planned and
built. Homes at risk are those with irregular shapes, large windows (which can
break in earthquakes and scatter shards of glass), more than two stories,
irregular walls, or porches and overhangs.

Many homes with these features are strong enough to withstand earthquakes,
and it is difficult to tell whether such homes need strengthening. If you have
doubts about one or more of these features in your home, or in a home you are
planning to buy, you should consult an architect or engineer for an assessment.

A professional can advise you on how to identify and fix earthquake weaknesses
if necessary. Large windows can be made safer by applying plastic film to them.

The Homeowner’s Guide to Earthquake Safety 13



Getting the Work Done

or your family’s safety and financial security,

you should strengthen your home to resist

earthquakes. This booklet can help you decide
which projects to tackle first. If your home has an
unanchored water heater, an unbolted foundation, or
an unbraced cripple wall, fixing these weaknesses will
give you the most protection in return for money spent.

If you are a do-it-yourselfer, you may be able to do
the simpler strengthening projects. Your local building
department can provide guidelines for the project, and
a contractor may charge only a nominal fee, if any, to
provide the advice you may need to plan the work.

You will need building permits for the projects
suggested in this booklet. The projects described are
intended only to give you an idea of what needs to be
done; they are not “how-to” instructions. There are
many publications that go into detail about how to do
these strengthening projects; see “References,” page
26. You should review one or two of these publications
to get a better idea of what your architect, engineer, or
contractor is doing, even if you don’t plan to do the
work yourself.

In addition to assessing the earthquake weaknesses
of your house, these professionals can estimate the
costs of correcting the weaknesses and prepare the
plans and specifications you will need to get a building
permit. An architect or engineer can design the earth-
quake strengthening project and then advise you about
selecting a contractor.

When obtaining help, make sure the professionals
have experience in residential earthquake strengthen-
ing and the appropriate state licenses. Check refer-
ences carefully. Call former customers to make sure
you are contracting with reliable people, and ask for
examples of previous jobs similar to yours. Talk to two
or three professionals and be sure to compare their
experience, ideas, and fees. Select someone you can
talk to, someone who can explain what is to be done in
terms that you can understand.

You should get several bids for construction work.
Remember, though, that the low bid may not be the
best choice. Opinions on the best way to do the job
may vary.

Be sure to keep the plans, permits, and other
paperwork related to your strengthening project to
show future buyers.

If your home has been designated as “historical,” you
will be required to comply with the California Historical
Building Code. Your local building department can help
you determine how this affects the methods and
materials you use.

Money Matters

Repairing earthquake damage to a home can be
very expensive. Typically, it costs less to correct
earthquake weaknesses than to repair earthquake
damage. After an earthquake, you may have lodging
costs in addition to repair costs if you can’t live in your
home until the damage is repaired.

Strengthen or Repair?

Table 1 on page 15 shows the typical range of costs
to strengthen a home. The low end of the range in-
cludes the approximate costs of simple jobs for materi-
als only, assuming you do the work. The upper end is
for jobs done by professionals. Costs vary from job to
job; ask your architect, engineer, or contractor to
explain how the cost of your job is estimated.

The costs provided are for an average-sized house
on a level lot. Your costs may vary. The table also gives
you some idea of the risks of leaving the work undone.
Usually it is far cheaper and safer to strengthen your
home before the earthquake than to fix it afterward.

Earthquake Insurance

Earthquake coverage can add a considerable
amount to your homeowner’s insurance premium,
depending on your location, the size and type of your
house, and other factors. These coverages can carry
deductibles of 5 to 15 percent or more of the house’s
replacement value. A 15 percent deductible means an
earthquake must do more than $30,000 worth of
damage to a $200,000 house before the insurance
company pays for any damage; you must pay the first
$30,000 worth of repairs.

The California Earthquake Authority and all other
insurers are required to provide discounts on earth-
quake insurance premiums for older homes that have
been strengthened to resist earthquake damage. For
more information, contact your insurance agent.
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Table 1—Comparison of Costs: Preventing Vs Repairing Earthquake Damage

Cost to Repair
Unstrengthened House
Earthquake Strengthening Project Cost of Project After Earthquake See Page
Bracing water heaters $25 — 200 $200 — Total* 3
Anchoring foundations 250 — 5,000 25,000 — Total* 4
Bracing cripple walls 500 - 2,500 25,000 — Total* 5
Strengthening foundations 15,000 — 50,000 15,000 — Total* 6,7
Bracing tall walls or posts 1,000 — 25,000 1,000 — Total* 8
Bracing garages with rooms above 200 - 25,000 1,000 — Total* 10
Bracing or replacing chimneys 2,000 - 12,000 1,000 - 15,000 11
*Total—full cost of home, which may be completely destroyed by this failure.
Building Permits Gas Shutoff Options

You will need a building permit for seismic retrofits
whether you do the work yourself or hire a
contractor. The Guidelines for Seismic Retrofit of
Existing Buildings, Chapter 3 contains the current best
guidelines for strengthening older homes to resist
earthquake damage. Most municipal building depart-
ments will allow you to review a copy of this code at
their plan-check counters.

Property Tax Exclusion

The state provides a property tax exclusion to
encourage homeowners to undertake earthquake
strengthening projects. If you make an addition such as
a swimming pool or a new den to your home, your
property tax bill will increase. But a strengthening
project to help your home resist earthquakes will not
add to your property taxes. You must file a claim form
with your county assessor to receive the exclusion. The
work must also be approved as appropriate seismic
strengthening by your local building department.

In addition to manual natural gas shutoff valves
shown in figure 7 on page 12, several options are
available to the public that can further reduce the risk of
gas leaks and ignitions after earthquakes. The follow-
ing tables describe Earthquake Actuated Valves,
Excess Flow Valves, Methane Detectors, and Hybrid
Systems and how they compare with each other and
manual shutoff valves. Homeowners should consider
their specific circumstances and suitability of these
options for the customer-owned portion of the gas
system. The information on page 16 can help home-
owners reach their own conclusions on the benefits and
drawbacks of various options. Earthquake Actuated
Valves and Excess Flow Valves should be certified by
the State Architect. Some installations will require
building permits, so consult your local jurisdiction.
Homeowners should be aware that some local jurisdic-
tions have adopted ordinances requiring gas shutoff
devices at time of sale or when significant renovations
are undertaken.

The Homeowner’s Guide to Earthquake Safety
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Table 2: Gas Shutoff Option Costs

Device' Hardware Cost Installation Cost?
Restrain individual gas

appliance $15-$50 $0 - $100
Manual shutoff valve & wrench $5-$20 $0
Earthquake actuated valve $100 - $300 $100 - over $300 345
Excess flow valve at meter $20 - $100 $100 - over $300 34
Excess flow valve at

appliance $5- 815 $0 - $100
Methane detector $25 - $75 $0

Hybrid system $150 - over $5006 $100 - over $5007

NOTES:

1. There are significant differences in the operation of the various devices listed.
2. All costs are approximate and do not include permit and inspections fees that may range from $25 to cover $100 depending upon the
local jurisdiction. Installations that can be performed by the building owner are assumed to have no cost.

No ok w

Installation costs d