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Legal Requirements for 
Selling Your Home 
• When you sell your home, state law. 

requires you to disclose to buyers all 
material defects and deficiencies that you 
know about-your real estate agent or 
broker, or the state Department of Real 
Estate, can tell you about this general 
requirement. To comply with this law, 
you must disclose whether your home 
has earthquake weaknesses such as those 
described in this booklet. 

• If your house was built before 1960, 
another state law requires you to deliver 
a copy of this booklet, The Homeowner' s 
Guide to Earthquake Safety, to the buyer. 
You are also required to disclose whether 
your home has any of the weaknesses 
described in this booklet. Your real estate 
agent is required to supply you with a 
copy of this booklet. 

• You are not required to hire anyone to 
evaluate your home. 

• You are not required to strengthen your 
home to resist earthquakes. 
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T aking precautions such as strengthening your home can reduce the 
risk-of earthquake damage. There are no guarantees of safety during 

earthquakes, but precautions can help. The Seismic Safety Commission hopes 

that you will act on the suggestions outlined in this booklet and make yourself, 
your family, and your home safer before the next damaging earthquake. 

Why You Should Read This Booklet 
No matter where you live in California, your home can be shaken by damag
ing earthquakes. The suggestions in this booklet can help you be better 

· prepared. 

• If you plan to sell your home, this booklet will help you comply with state 
laws regarding disclosure of its earthquake weaknesses to the buyer. 

• If you plan to buy a home, this booklet will tell you how to spot potential 
earthquake-related weaknesses and understand their importance. 

• This booklet will help you make your home safer in earthquakes. 

Frequently, earthquakes damage homes because of problems described 
in this booklet, such as unbraced water heaters, poor foundations, and.poorly 
braced cripple walls. This booklet refers to these problems as earthquake 
weaknesses. If your home has any of these weaknesses, it is more likely to be 
damaged in an earthquake. Strengthening your home will help reduce this 
damage. 

How to Use This Booklet 
To fulfill the legal requirements for selling a home built before 1960, the seller 
must give·the buyer a completed earthquake hazards disclosure report, like 

· the one on the opposite page, and a copy of this booklet. 
To 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 in the "See Page" column of the report for a description of 
the earthquake weakness. This description will tell you how to identify the 
weakness and, in general terms, how it can be fixed. If the item describes only 
part of your house-for example, if part of your house is anchored to the 
foundation and an older portion is not-answer the question "No" since a 
portion of the house is not anchored. You are no.t required _to remove siding, 
drywall, or plaster to answer the questions, or to hire anyone to inspect your 
house. You are not required to fix the weaknesses before you sell your home, 
but you may get a better price if you do. 
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RESIDENTIAL EARTHQUAKE HAZARDS REPORT 
Refer to Section 8897 et seq., California Government Code 

Name Assessor's Parcel No. 

Street Address Year Built 

City and County Zip Code 

Answer these questions to the best of your knowledge. If you do not have actual knowledge as to whether the weakness exists or not, 
answer "Don't Know:" If your house does not have the feature, answer "Doesn't Apply." The page numbers in the right-hand column 
indicate where in this guide you can find information on each of these features. Doesn't Don't 

Yes No Apply Know 

1. Is the water heater braced, strapped, or anchored to resist falling during an earthquake? D D D D 
2. Is the house anchored or bolted to the foundation? D D D D 
3. If the house has cripple walls: 

O Are the exterior cripple walls braced? D D D D 
O If the exterior foundation consists of unconnected concrete piers and posts, have they 

D D D D been strengthened? 

4. If the exterior foundation, or part of it, is made of unreinforced masonry, has it been 
strengthened? D D D 0 

5. If the house is built on a hillside, answer the following: 
O Are the exterior tall foundation walls braced? D D D D 
O Were the tall posts or columns either built to resist earthquakes or have they been 

D D D D strengthened? 

6. If the exterior walls of the house, or part of them, are made of unreinforced masonry, 
have they been strengthened? D D D D 

7. If the house has a living area over the garage, was the wall around the garage door 
opening either built to resist ear:thquakes or has it been strengthened? D D D D 

If any of the questions are answered "No," the house is li~ely to have an earthquake weakness. Questions answered "Don't 
Know" may indicate a need for further evaluation. If you corrected one or more of these weaknesses, describe the work on a 
separate page. 

As Seller of the property described herein, I have answered the questions above to the best of my knowledge in an effort to 
fully disclose any potential earthquake weaknesses it may have. 

EXECUTED BY 

(Seller) (Seller) Date 

I acknowledge receipt of this form, completed and signed by the Seller. I understand that ff the Seller has answered "No" to one or 
more questions, or if Seller has indicated a lack of knowledge, there may be one or more earthquake weaknesses in this house. 

(Buyer) (Buyer) Date 

This earthquake disclosure is made in addition to the standard real estate transfer disclosure statement also required by law. 

Keep your copy of this form for future reference. 

See 
Page 
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If You Are Selling a Home 
• When selling your house, you must disclose 

any known earthquake weaknesses that your 
house has to the buyer. 

• If your house was built before 1960, you 
must give the buyer a copy of this booklet 
and disclose weaknesses listed on the form 
on the other side of this page. Though you 
are not required to hire someone to answer 
the questions for you, you may want to get 
assistance from a home inspector, contractor, 
architect, or engineer. 

• If you strengthen your house's earthquake 
weaknesses before you sell, you may get a 
better price for your house. 

• If you list your house for sale by a real estate 
broker or agent, give the agent the completed 
disclosure form when you sign the listing 
agreement. Your agent can give the booklet 
and the form to the buyer for you. 

• Keep a copy of the form, signed by the buyer, 
as evidence that you have completed the 
earthquake disclosure requirement. 

If You Are Buying a Home 
• Before you agree to buy a house, review the 

information disclosed by the seller. Pay 
special attention to any items that indicate 
earthquake weaknesses. 

• You may wish to have a home inspector, 
contractor, architect, or engineer inspect the 
house and give you an opinion regarding any 
earthquake weaknesses and how much they 
would cost _to strengthen. 

• Consider the house's location: is it in or near a 
fault rupture zone or in an area where it 
might be damaged by a landslide, liquefac
tion, or a tsunami? 

• You may wish to negotiate the cost of 
strengthening 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 your home. 

Laws Relating To Earthquake Hazard Disclosure 
California's real estate disclosure laws (Civil Code, Section 1102 et seq.) require sellers of 

real property to disclose known defects and deficiencies in the property-including earthquake 
weaknesses and hazards-to prospective purchasers. Sellers and their real estate agents or 
brokers must also disclose whether the property is located in an "Alquist-Priolo Special Studies 
Zone" or earthquake fault rupture zone (Public Resources Code Section 2621 et seq.). 

Since earthquakes pose a serious threat to some California homes, and many older homes 
were not built to modem earthquake codes, in 1991 the California Legislature specified that 
sellers of homes.built before 1960 must deliver to the buyer, "as soon as practicable before the 
transfer," a copy of The Homeowner's Guide to Earthquake Safety (this booklet) and disclose certain 
earthquake deficiencies (Government Code, Title 2, Division l, Chapter 13.8). The reporting 
form in this booklet may be used for this disclosure. The seller's real estate agent is to provide 
the seller of such a home with a copy of the booklet for delivery to the buyer. 

The Seismic Safety Commission is required to develop, adopt, and publish The 
Homeowner's Guide to Earthquake Safety containing information on geologic and seismic hazards, 
explanations of structural and nonstructural earthquake hazards, and recommendations for 
mitigating the hazards (Business and Professions Code, Article 2, Chapter 3, Sections 10130-
10149). This booklet is to be distributed to home sellers by real estate agents (in accordance with 
Section 8897.5 of the Government Code) and is also available to the buyer and the general 
public (in accordance with Section 2079.8 of the Civil Code). 



Earthquake Weaknesses 
Homes are frequently damaged in earthquakes. This booklet describes the various 
earthquake weaknesses in homes that can cause damage. If your home has any of these 
weaknesses, it is more likely to be damaged in an earthquake. Strengthening your home 
will help reduce or prevent this damage. 

The following weaknesses are often the cause of earthquake damage and should be your 
priorities for strengthening: 

1. The house has an unbraced water heater. 

2. The house is not adequately anchored to its foundation. 

3. The house has weak cripple walls, or is on a pier-and-post foundation. 

These common weaknesses are almost certain to lead to earthquake damage. You can 
often identify and fix them yourself. 

These are the home earthquake weaknesses described in this booklet: 

Earthquake Weaknesses 

1. Unbraced Water Heater . .. .. ........ Page 6 

2. Foundation Not Anchored . . . . . . . . . . Page 7 

3. Weak Cripple Walls 

• Exterior Cripple Walls . . . . . . . . . . . . Page 8 

• Pier-and-Post Foundations ... .. . . . .. Page 9 

4. Unreinforced Masonry Foundation . . . . . Page 10 

5. Houses on Tall Walls or Posts .. . .. .. . . Page 11 

6. Unreinforced Masonry Walls .. . . . .. .. Page 12 

7. Room over Garage . . . . . . . . . . . . . . . Page 13 

Additional information is provided to help you address earthquake weaknesses 
and be prepared: 

Other Earthquake Concerns . . . . . . . . . . . . . Page 15 

Getting the Work Done . . . . . . . . . . . . . . . Page 16 

Geologic Hazards . .... .. . . .. . . . . . . . . Page 18 

Be Prepared for Earthquakes . . . . . . . . . . . . Page 22. 

Resource .Organizations . . . . . : . . . . . . .Page 24 

References . . . . . . . . . . . . . . . . . . . . . . . Page 25 
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The Problem 

How to Identify It 

What Can Be Done 

* Major Earthquake Weakness 

1. Unbraced Water Heater 

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

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

Using metal tubing, heavy metal strapping, and lag bolts, secure the water heater 
to the wall (see Figure 1). Flexible pipes for the gas and water lines are better in an 
earthquake than rigid pipes like aluminum or copper tubing or solid pipe. 

I I 
I I 
I I 

The water heater in this home fell in the fomt1 
Prieta earthquake of 1989; the resulting fire 
destroyed the home (BAREPP photo). 
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1-1/2" x 16 gauge 
metal strap 

1 /2" electrical conduit tube 
(EMT) flattened at ends 
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1 /2" electrical conduit 
tube (EMT) flattened 
at ends 

Sheetrock 

Figure 1- Yoll will be able to see 
the straps and bolts if your water 
heater is braced. Make s11re that 
the bolts are firmly anchored to 
stltds or masonnJ. (lllllstration 
based 011 BAREPP detail) 
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* Major Earthquake Weakness 

2. Foundation Not Anchored 

The Problem When an earthquake moves a house 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 4ouse up, put it back on its foundation, and repair this damage. 

How to Identify It If the first floor of the house 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 wood 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, or bent steel plates, connecting the foundation to the home. 

What Can Be Done Drill holes through the sill plate and into the foundation and install special bolts, 
or install steel plates, connecting the foundation to the sill plate of the home. 

This home wasn't bolted to its foundation 
and slid during tlze Lomn Prieta earth
quake" of 1989 (OES photo). 

CRAWL,,'( 
SPACE 

Figure 2 -A home's crawl space may be formed 
by a cripple wall plus foundation (as illustrated 
in Figure 3, page 8) or tire floor joists may rest 
directly on the sill plate, ns illustrated below. In 
either case, yo11 should be able to see the heads of 
m1c/10r bolts, installed roen; 4 to 6 feet, that 
fastm tlte sill plate to tlte foundation. 

Sill Plate II 



The Problem 

How to Identify It 

What Can Be Done 
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* Major Earthquake Weakness 

3. Weak Cripple Walls 
-

EXTERIOR CRIPPLE WALLS 

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

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. 

Plywood panels can be nailed on the inside of the studs. 

This home's cripple wall failed in the Loma Prieta 
earthquake of 1989. When the cripple wall failed the 
building fell to the left, leaving the cripple wall from the 
side of tlze house behind on the ground (BAREPP photo). 

First Floor Floor Joists 

Plywood Panels 

Foundation 

Figure 3 - If your home has a cripple wall between the 
foundation and the first floor, and it is not braced with 
plywood shenthing, the house may collapse in an earthquake. 

. ., . 
!> ••• . 
. . 
. ~ 

Siding 

Cripple 
Wall 

Studs 



· * Major Earthquake Weakness 

3. Weak Cripple Walls <coNT1NuEo> 

PIER-AND-POST FOUNDATIONS 

The Problem Pier-and-post foundations are similar to cripple walls. In this type of con
struction, 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 down during an 
earthquake. 

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

What Can Be Done This project may require the advice of an architect or engineer as well as a 
foundation contractor. 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 in an earthquake. 

Slab 
Foundation 

Figure 4 - If your lzo11se was built 
011 a concrete slnb, it is probnbly 
bolted to its fo1111datio11. 

HOUSES BUILT ON CONCRETE SLABS 

The pier-and-post fo1111dntio11 1111der this 
home i11 Rio Dell (p/zotos above) shifted i11 
the Cape Me11doci110 eartlzq11ake of 1992. 
(Commission plzotos) 

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 had foundation anchor bolts installed when 
they were built. If you can't tell whether your house had anchor 
bolts installed without removing interior plaster or drywall, which 
is not required by the disclosure law, you can look to see if the 
house has an unfinished garage with anchor bolts visible. If they 
are there, it is an indication that the living area of the house may 
have them too. 

II 
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The Problem 

How to Identify It 

What Can Be Done 

------ ---

Earthquake Weakness 

4. Unreinforced Masonry Foundation 
Un~inforced 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 in an earthquake, 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 check 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 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 engineer 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. 

r- · 

r--
i 

This is an unreinforced stone foundation, a type that 
hjpically fails during an earthquake (Commission photo). 

Note the bricks in·an unreinforced masonry foundation. 
(Commission photo). 



The Problem 

How to Identify It 

What Can Be Done 

A !to11se on tnll, 1111co1111ected 
posts is v11/nernble to earth
q11akes 1111/ess specificnlly 
e11gi11eered for the site. 

Earthquake Weakness 

5. Houses on Tall Walls or Posts 

If a-house is built on the side of a steep hill, it may be set on bare posts or col
umns. Sometimes the downhill side will have a large unfinished space similar to, 
but taller than, a crawl space underneath the first floor of the house (see photo 
below left). If such posts or walls are not properly braced, they may collapse. 

Examine the space underneath such a house. If you see wall studs without 
plywood or diagonal wood sheathing or. steel bracing, or wood posts without 
diagonal braces, you may want to co':'sult with an architect or engineer. 

An architect or engineer can advise you on whether the posts or unbraced walls 
need strengthening, and how to get the work done. 

This hillside house was b11ilt 011 nn 
1111brncerl tnll wnll thnt failed i11 the Morga11 
Hill enrtlrq11ake of 1984 (BAREPP photo). 

This photogrnpl1 slzows the s11bstantinl interior damage to 
the building with an 1111brnccd tall wall (BAREPP photo). 

m 
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Earthquake Weakness 

6. 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 in a strong earthquake. The 
mortar holding the masonry together may not be strong enough to resist earth
quake forces, and the house cannot bend a little, like a wood-frame house, and 
then return to its original shape. 

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. 
Strengthening may require tying the walls to the floor and roof or other measures. 

The plaster-covered brick walls of this building collapsed in 
the Coalinga earthquake of 1983 (Commission photo). 

Walls of unreinforced brick may not 
withstand earthq11ake shaking. 



The Problem 

How to Identify It 

What Can Be Done 

I · I· 
Plywood 
Panels 

Earthquake Weakness . 

7. Room Over Garage 
-

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

A room above the garage does not necessarily indicate an earthquake weakness. 
Check to see if there are braces or plywood panels around the garage door 
opening (see Figure 5). If the garage door opening is in line with the rest of the 
house (see Figure 6), additional bracing around the door is probably not needed, 
and may not be needed in any case. 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. 

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. 

Steel Straps 

This home in tTte Santa Cniz mountains 
was built over a garage tliat was not strong 
e11011gh to withstand the Loma Prieta 
earthquake of 1989 (OES photo). 

Garage 
with 
Room 
Over 

x ~--,-------
House 

Porch 

Adjoining Wall 

House 

Porch 

HOUSE VIEWED FROM ABOVE 

Figure 6 - If the wall of the main house 
is in line with the wall containing the 
door of a garage with a room over it 
(top), the adjoining wall will help brace 
the garage. If the "in-line" wall consists 
only of porch supports (bottom), the 
garage may require additional bracing. 

i~ Anchor Bolts and Tie Downs 

Figure S - If your /1011se has a room over the garage, the garage walls may 
not be strong eno11gh to hold it up in an earthquake 1111/ess t/1ei; are braced. 

m 
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Figure 7 - Metal straps sho11ld tie the 
chimney to the ho11se. Metal flues can replace 
the upper chimney if the mortar is good. 

This unreinforced chimney fell in the 
Loma Prieta earthquake of 1989 
(BAREPP photo). 

Tlzis home with an 111111s11al design 
did not withstand the Loma Prieta 
earthq1tnke of 1989 (OES photo). 



Other Earthquake Concerns 
NO FOUNDATION 

The Problem Some older houses were built on wood beams laid directly on the ground, 
without any foundation at all. These homes may move in earthquakes, causing 
structural damage and breaking utility lines. 

How to Identify It If you can get under the house but don't see any concrete or masonry around the 
outside walls, your house may lack a foundation. 

What Can Be Done To make a home without a foundation earthquake resistant, you may need to 
add a foundation. Like strengthening or replacing an unreinforced masonry 
foundation, this will require the advice of an architect, engineer, or foundation 
contractor. 

The Problem 

How to Identify It 

What Can Be Done 

The Problem 

How to Identify It 

What Can Be Done 

The Problem 

How to Identify It 

What Can Be Done 

OLD CONCRETE FOUNDATIONS 

Some older concrete foundations were made with types of sand or aggregate that 
cause a chemical reaction so that the concrete eventually crumbles and then 
becomes too soft to withstand earthquake forces. 

Look at the foundation to see if there are large cracks in the concrete, if concrete 
is crumbling off the foundation, or if the concrete crumbles when you pick at it 
with a screwdriver. 

To fix this problem, you may need to replace some of the foundation. You should 
consult a foundation contractor or an engineer. 

UNREINFORCED MASONRY CHIMNEYS 

Many chimneys are built of unreinforced brick or stone and can collapse or fall over 
in an earthquake. If the chimney comes apart, the brick or stone may fall, damaging 
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. Look in the attic and floor spaces to see whether you can find the metal ties 
that should be holding the chimney to the house. 

You can rebuild a reinforced 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. 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 an earthquake. 

HOME DESIGN 

Some home designs and features can cause earthquake weaknesses if the homes are 
not properly planned and built. Homes with irregular shapes, large windows (which 
can break in an earthquake, scattering shards of glass), more than two stories, 
irregular walls, or porches· and overhangs may suffer damage in a strong earth
quake. 

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

The professional that you consult can advise you on how to identify and fix the 
problem, if needed. You can make large windows safer by applying plastic film to 
them. 

m 



Protect Your Home Investment 

Getting the Work Done 
For 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, these are the projects 
that will give you the most protection in return for your money. 

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

You will need building permits for these projects (except perhaps for strapping the water heater). 
The projects described in this booklet 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 25. You should review one or two of these 
publications even if you don't plan to do the work yourself, to get a better idea of what your architect, 
engineer, or contractor is doing. 

Many homeowners will find they need the assistance of an architect, engineer, or contractor, 
especially for the more complex projects. They can help you assess the earthquake weaknesses of your 
house, estimate the costs of correcting these weaknesses, and prepare the plans and specifications that 
you'll need to get a building permit. For large, complicated projects, you may wish to hire an architect 
or engineer to evaluate and, if necessary, design the earthquake strengthening project, and then 
advise you about selecting a contractor. 

When obtaining help, make sure the professionals have experience in residential earthquake 
strengthening as well as the appropriate state licenses. Check references carefully. Call former cus
tomers 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 State 
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. Usually 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. 

Strengthe~ or Repair? 
The chart on the top of the next page shows the typical range of costs to strengthen a home. The 

low end is the approximate cost of a simple job for materials only, assuming you do the work. The 
upper end is.for a job done by a professional. Costs vary from job to job; ask your architect, engineer, 
or contractor to explain how the cost of your job was estimated. 

The repair costs given, which are based on 1991 prices, are for an average house on a level lot
your costs may vary. But these estimates give 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 after
ward. 



Strengthen or Repair? continued 

COST TO REPAIR 
UNSTRENGTHENED 

EARTHQUAKE HOUSE AFTER 
STRENGTHENING PROJECT COST OF PROJECT EARTHQUAKE SEE PAGE 

Bracing Water Heater $25 - $200 $200 - Total* 6 
Anchoring Foundation $250 - $5,000 $25,000 - Total* 7 
Bracing Cripple Walls $500 - $2,500 $25,000 - Total* 8-9 

Strengthening Foundations $15,000 - $50,000 $15,000 - Total* 10, 15 
BracinQ Tall Walls or Posts $1,000 - $25,000 $1,000 - Total* 11 
Bracing GaraQe with Rooms Above $200 - $25,000 $1 ,000 - Total* 13 
Bracing or Replacing Chimney $2,000 - $12,000 $1,000 - $15,000 15 

•Total-full cost of home. which may be completely destroyed by this failure. 

Earthquake Insurance 

The insurance company that insures your home for fire is required by law to offer you earth
quake insurance. Earthquake insurance policies usually cost $80 to $400 per year in addition to your 
homeowner's insurance premium, depending on your location, the size and type of your house, and 
other factors. The policies carry deductibles of 5 percent, 10 percent, or more of the house's replace
ment value. A 10 percent deductible means an earthquake must do more than $20,000 worth of 
damage to a $200,000 house before the insurance company pays fat any earthquake damage; you 
must pay the first $20,000 worth of repairs. 

Property Tax Exemption 

To encourage homeowners to complete earthquake strengthening projects, the state provides a 
property tax exemption for such 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. The chart below shows how your property tax 
might be affected by improvements to your home. 

You must file a claim form with your county assessor to receive the exemption. 

TAXABLE ITEM COST PROPERTY TOTAL 

TAX AMT. PROP. TAX 

Home Purchase $150,000 $1,500 $1,500 

Addition of Swimming Pool . $10,000 $100 $1 ,600 

Converting Garage to Den $5,000 $50 ! $1,650 

Strengthening Weak Foundation $20,000 $200 I $1,850 

Less Exemption for Earthquake Improvement • $200 $1,650 

II 
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ZONE3 

ZONE4 

Eureka, 1954, 1980 

Cape Mendocino, 1992 

Figure 8 - The Unifonn 
Building Code /ms adopted 
stronger standards for 
b11ildings in Seismic Zones 
3 and 4, including almost 
all of California, than for 
areas in which strong 
earthquake slmking is less 
likely. 

Oroville, 1975 

• 

Santa Rosa, 1969 

Morgan Hill, 1984 

Loma Prieta, 1989 

GEOLOGIC 

B uilding damage caused by 
ground shaking isn't the only 
earthquake hazard that can 

threaten your home. Others include ground 
failure (landslides or liquefaction), fault rupture 
(breaking of the ground's surface), tsunami 
(earthquake-caused sea wave), and dam failure 
due to earthquake damage. Strengthening your 
home as described in this booklet will help it 
resist ground shaking, but you should also be 
aware of the actions that you and your family can 
take to protect yourselves against these other 
hazards. 

Some of the hazards described below are 
shown on maps that you can see at your local 
government planning department or get from the 
California Division of Mines and Geology (see 
"Resource Organizations," page 24). These 
hazards should also be described in the Safety 
Element of your city or county General Plan, also 
available at your local government planning 
department. You might want to talk with a 
geologist or geotechnical engineer about your 
home's potential for damage due to ground 
shaking, ground failure, or fault rupture in an 
earthquake. 

The Division of Mines and Geology is 
preparing a series of maps that will show areas of 
high earthquake hazard all over the state, but the 
first such maps will not be available until 1995. 

Figure 9 - California has 
experienced many damaging 
enrthq11nkes in tlze last ce11t11ry. 

• Coalinga, 1983 

W hi tt ier Narrows, 1987 



HAZARDS 

GROUND SHAKING 
THE PROBLEM Ground shaking causes 99 
percent of the earthquake damage to Califor
nia homes. Geologists believe that areas near 
large active faults, known as Seismic Zone 4 
(see Figure 8), are more likely to be shaken 
than areas in Seismic Zone 3. Homes that have 
the earthquake weaknesses described in this 
booklet, and homes that are on soft soil with 
shallow ground water, can be damaged by 
shaking from earthquakes that occur many 
miles away. For example, some homes in San 
Francisco and Oakland were damaged by the 
1989 Loma Prieta earthquake, which was 
centered over fifty miles away. No area in 
California is safe from the possibility of 
damaging ground shaking. 

HOW TO IDENTIFY IT Your local planning 
department may have information on the 
intensity of ground shaking. 

WHAT CAN BE DONE The strengthening 
measures suggested in this booklet will reduce 
o_r prevent damage from ground shaking. 

GROUND FAILURE 
THE PROBLEM In addition to ground 
shaking, earthquakes can trigger landslides 
that can severely damage homes and liquefac
tion, the process that occurs when earthquakes 
shake loose, wet, sandy soil so that the soil 
loses strength, allowing the foundation of the 
house to sink. 

HOW TO IDENTIFY IT Your local government 
planning department or the California Divi
sion of Mines and Geology may have maps 
that will assist you in determining whether 
your house is in a hazardous area; geologic or 
soils reports have been prepared for many 
housing developments and some individual 
homes. Information may be found in the 
Safety Element of your city or county General 
Plan. 

WHAT CAN BE DONE Consult an engineer
ing geologist or a geotechnical engineer if you 
believe that your house may be in an area with 
potential for ground failure. 

The ground 1111demeath this Victorian 
home in 51111 Francisco liquefied in the 
earthquake of 1906. 

The ground slid out from under this house in tlze Sa11t11 
Cruz Mountains (OES photo). 

II 
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GEOLOGIC HAZARDS continued 

I11e tsunami from the 1964 Alaska earthquake did a great 
deal of damage along the waterfront in Crescent City and 
killed ten people. 

TSUNAMI 
THE PROBLEM A tsunami is a large sea wave 
caused by an earthquake. The wave can do consid
erable damage if it hits low-lying areas along the · 
shore-ten people were killed in Crescent City 
when the tsunami caused by the 1964 Alaskan 
earthquake slammed into the town. 

HOW TO IDENTIFY IT Some low-lying coastal 
areas can experience a tsunami. Consult your city or 
county General Plan's Safety Element. 

WHAT CAN BE DONE Tsunami damage is rare in 
California, but if you live along the coast, be alert for 
news of tsunami warnings issued by the 
government's Tsunami Warning Center, and plan 
ahead how you will get your family to higher 
ground. If you see the sea level suddenly rise or fall, 
move to higher ground or go to the upper floors of a 
building and stay there until the authorities issue an 
"all clear," for at least several hours. Don't go down 
to the shore to see the sea bottom that's been uncov
ered-the water will come back, and it could come 
suddenly, and higher than before. Low water is a 
warning that a high wave is coming. 

DAM FAILURE 
THE PROBLEM Earthquake damage to a dam can 
cause a flood. A dam above San Fernando Valley 
was damaged in the 1971 earthquake; if it had failed, 
it might have flooded the homes below, causing 
many deaths and injuries. 

HOW TO IDENTIFY IT City and county planning 
departments have maps showing the areas that 
would be flooded if local dams failed. Inquire if 
there are any dams nearby and if your property is 
downstream from them. 

WHAT CAN BE DONE Dam failure is unlikely. But 
if you decide to buy a home in an area that might be 
flooded after an earthquake, be sure to be alert for 
announcements of damage to the dam, and make 
plans to move your family to a safer location if 
necessary. 

FAULT RUPTURE 
THE PROBLEM Fault rupture is an actual crack or 
breaking of the ground along a fault during an 
earthquake. An earthquake fault that has ruptured 
the surface of the ground in the last eleven thousand 
years is considered "active" and able to cause 
surface rupture again. A house built over an active 
fault can be torn apart if the ground ruptures. If the 
house is built over a "creeping" fault that moves in a 
series of small earthquakes rather than a strong · 
shock, the damage may not be noticed for some 
time. 

HOW TO IDENTIFY IT The city or county planning 
department should have maps, called "Alquist
Priolo" or "Special Studies Zone" maps, that will tell 
you if your home is on or near a known "active" 
fault that has broken the ground's surface. The 
Safety Element of your city or county General Plan 
may help you identify these and other faults that 
may cause earthquakes near your home. 

WHAT CAN BE DONE Your house is far more likely 
to be damaged by earthquake shaking than ground 
rupture, so you should take all the strengthening 
and planning precautions described in this booklet, 
whether or not your house is in a Special Studies 
Zone or near a known active fault. Consult a geolo
gist if you want more information regarding 
whether a specific fault may rupture. 



This "Alquist-Priolo" map shows where 
the Hayward fault underlies dow11tow11 
San Pablo. 
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Earthquake-caused rupture of the ground's 
surface can damage homes built on top of a fault. 
These photos were taken after the Lnnders 
earthquake of 1992 (Commission plzotos). 
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Be Prepared for Earthquakes 
Home Contents 

The Problem The ~ontents of your home may be damaged, and can be dangerous, in earth
quakes. Earthquake shaking can make light fixtures fall, refrigerators and other 
large items move across the floor, and bookcases and television sets topple. They 
may injure you and your family, and it can be expensive to repair and replace 
items that are broken. 

How to Identify It Look around your house for things that could fall or move during an earthquake. 
Could your cupboard doors fly open, allowing your dishes to shatter on the 
floor? Is your TV and stereo equipment fastened down, and are the shelves they 
sit on fastened to the wall? Do you have hanging plants or light fixtures that 
might fall? Is there a heavy picture or mirror on the wall over your bed? 

What Can Be Done If you are a "handy" homeowner, you can install door latches, braces, and 
fasteners to fix most of these hazards yourself. See the "Resource Organizations" 
and "References" sections, pages 24-27, for publications that can help you 
identify these hazards and deal with them. 

Use tlze following information to reduce risks to yourself, 
your family, and your home. These lists are only high
lights of the actions yo11 should take; refer to the organiza
tions and publications in "Resource Organizations" and 
References," pages 24-27, for more details. 

Gather Emergency Supplies 
Be sure you have these basic supplies on hand: 
1. Fire extinguisher. 
2. Adequate supplies of medications that you or 

family members are taking. 
3. Crescent and pipe wrenches to tum off gas and 

water supplies. 
4. First-aid kit and handbook. 
5. Flashlights with extra bulbs and batteries. 
6. Portable radio with extra batteries. 
7. Water for each family member for at least 3 days 

(allow at least 1 gallon per person per day) and 
purification tablets or chlorine bleach to purify 
drinking water from other sources. 

8. Canned and packaged foods, enough for several 
days, and a mechanical can opener. Don't forget 
extra pet food. 

9. Camp stove or barbecue to cook on outdoors. 
(Store fuel out of the reach of children.) 

10. Waterproof, heavy-duty plastic bags for waste 
disposal. 

Plan Ahead 
1. Make sure each member of your family knows 

what to do no matter where they are when 
earthquakes occur. 
• Establish a meeting place where you can all 
reunite afterward. 
• Find out about the earthquake plan developed 
by your children's school or day care. 
• Remember that since transportation may be 
disrupted, you may have to stay at your work
place for a day or two following a major earth
quake. Keep some emergency supplies-food, 
liquids, and comfortable shoes, for example-at 
work. 

2. Know where your gas, electric and water main 
shutoffs are and how to tum them off if there is a 
leak or electrical short-if in doubt, ask your 
utility companies. Make sure that all the older 
members of your family can shut off the utilities. 

3. Locate your nearest fire and police stations and 
emergency medical facility. Remember that you 
probably won't be able to telephone for help after 
earthquakes. 

4. Talk to your neighbors-how could they help 
you, or you help them, after an earthquake? 

5. Take a Red Cross First Aid and CPR Training 
Course. 

Notice: The information in this section is copied in whole or in part with the permission of the copyright 
owner, Pacific Bell, a Pacific Telesis Company. The Survival Guide is available in the White Pages of Pacific 
Bell Directories © Pacific Bell 1991. This information was provided by medical and emergency service authori
ties and published as a public service. While every reasonable effort was made to insure its accuracy, Pacific 
Bell is not responsible and assumes no liability for any action undertaken by any person in utilizing such 
information. Any person relying upon such information does so at his or her own risk. 



What To Do During Earthquakes 

1. If you are indoors-stay there! Get under a desk 
or table and hang on to it, or move into a hallway 
or get against an inside wall. Stay _clear of win
dows, fireplaces, and heavy furniture or appli
ances. Get out of the kitchen, which is a danger
ous place in earthquakes since it's full of things 
that can fall on you. Don't run downstairs or rush 
outside while the building is shaking or while 
there is danger of falling and hurting yourself or 
being hit by falling glass or debris. 

2. If you are outside-get into the open, away from 
buildings, power lines, chimneys, and anything 
else that might fall on you. 

3. If you are driving-stop, but carefully. Move 
your car as far out of traffic as possible. Do not 
stop on or under a bridge or overpass or under 
trees, light posts, power lines, or signs. Stay inside 
your car until the shaking stops. When you 
resume driving, watch for breaks in the pave
ment, fallen rocks, and bumps in the road at 
bridge approaches. 

4. If you are in a mountainous area-watch out for 
falling rock, landslides, trees, and other debris 
that could be loosened by quakes. 

What To Do After Earthquakes 

Wear sturdy shoes to avoid injury from broken glass 
and debris. Expect aftershocks. 

1. Check for injuries: 
• If a person is bleeding, put direct pressure on 
the wound. Use clean gauze or cloth, if available. 
• If a person is not breathing, administer rescue 
breathing. The front pages of many telephone 
books contain instructions on how to do it (and 
detailed instructions on other first-aid measures). 
• Do not attempt to move seriously injured 
persons unless they are in immediate danger of 

further injury. 
• Cover injured persons with blankets to keep 
them warm. 
• Seek medical help for serious injuries. 

2. Check for hazards: 
• Fire or fire hazards. Put out fires in your home 
or neighborhood immediately. Call for help, but 
don't wait for the fire department. 
• Gas leaks. Shut off the main gas valve only if 
you suspect a leak because of broken pipes or the 
odor of natural gas. Don't turn it back on your
self-wait for the gas company to check for leaks. 
• Damaged electrical wiring. Shut off power at 
the control box if there is any damage to your 
house wiring. 
• Downe.cl or damaged utility lines. Do not touch 
downed power lines or any objects in contact 
with them. 
• Spills. Clean up any spilled medicines, drugs, 
or other potentially harmful materials such as 
bleach, lye, and gasoline or other petroleum 
products. 
• Downed or damaged chimneys. Approach 
chimneys with caution. They may be weakened 
and could topple during aftershocks. Don't use a 
fireplace with a damaged chimney-it could start 
a fire or let poisonous gases into your house. 
• Fallen items. Beware of items tumbling off 
shelves when you open the doors of closets and 
cupboards. 

3. Check your food and water supplies: 
• Do not eat or drink anything from open con
tainers near shattered glass. 
• If power is off, plan meals to use up foods that 
will spoil quickly, or frozen foods. If you keep the 
door closed, food in your freezer should be good 
for at least a couple of days. 
• Don't light your kitchen stove if you suspect a 
gas leak. 
• Use barbecues or camp stoves, outdoors only, 
for emergency cooking. 
• If your water is off, you can drink supplies 
from water heaters, melted ice cubes, or canned 
vegetables. Try to avoid drinking water from 
swimming pools or, especially, spas-it may 
have too many chemicals in it to be safe. 

DO 
NOT ... 

• Do not tum on the gas again if you turned it off; let the gas company do it. 

• Do not use matches, lighters, camp stoves or barbecues, electrical equipment-including 
telephone~r appliances until you are sure there are no gas leaks. They may create a 
spark that could ignite leaking gas and cause an explosion and fire. 

• Do not use your telephone, except for a medical or fire emergency. You could tie up lines 
needed for emergency response. If the phone doesn' t work, send someone for help. 

• Do not expect firefighters, police or paramedics to help you. They may not be available. 
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Resource Organizations 

Some of the organizations that have 
information to help you strengthen your home 
against earthquakes and help you and your 
family prepare a personal earthquake response 
plan are listed below. Other resources that can 
help you may be available in your commu
nity-check your local telephone directory. 

Bay Area Regional Earthquake 
Preparedness Project (BAREPP) 
101 - 8th Street, Suite 152 
Oakland, CA 94607 
Telephone: 510/540-2713 

Southern California Earthquake 
Preparedness Project (SCEPP) 

Main Office 
1110 East Green Street, Suite 300 
Pasadena, CA 91006 
Telephone: 818/795-9055 

San Diego Office 
1350 Front Street, Suite 4015 
San Diego, CA 92101 
Telephone: 619/525-4287 

Santa Barbara Office 
117 West Micheltorena, Suite D 
Santa Barbara, CA 93101 
Telephone: 805 I 568-1207 

Builder Education Center 
912 Page Street 
Berkeley, CA 94710 
Telephone: 800/622-0410 

Sources for Geologic Information 

California Division of Mines and Geology 
Department of Conservation 
801 K Street 
Sacramento, CA 95814 
Telephone: 916/ 445-5716 

United States Geological Survey 
Building 3, Room 504 
345 Middlefield Road 
Menlo Park, CA 94025 
Telephone: 415/883-8300 
or 
Federal Building, Room 7638 
300 North Los Angeles Street 
Los Angeles, CA 90012 
Telephone: 213/894-2850 

Association of Bay Area Governments 
P.O. Box 2050 
Oakland, CA 94604-2050 
Telephone: 510/ 464-7900 

Cities and Counties 
• City or county building and planning department 

• City or county government geologist 

Sources for Emergency Planning 
Information 

American Red Cross 
Consult your telephone directory for the address 

and phone number of your local chapter. 

Federal Emergency Management Agency 
Presidio of San Francisco 
Building 105 
San Francisco, CA 94129 
Telephone: 415/823-7193 

Cities and Counties 
Consult your telephone directory under city or 
county government listings for the office of emer
gency services or disaster management. 
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Co11tin11ed 011 the following page 
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Co., New York. 

Emergency Planning at Home 

Earthquake Survival Guide: Emergency Planning for Family, 
Home, Workplace, and School. Fryar Calhoun, 1990, 24 
pages. (Magnet Press, P.O. Box 3580, Berkeley, CA 
94703, 510/540-0800, $3.15 including postage and 
handling) 

Earthquake Preparation for Office, Home, Family, And 
Community. Libby Lafferty. (Lafferty and Associates, 
P.O. Box 1026, La Canada, CA 91011, 818/952-5483, 
$5.00 plus your local tax) 



Safety and S11rvival in an Earthquake. American Red 
Cross. 52 pages. (American Red Cross, 2700 Wilshire 
Blvd., Los Angeles, CA 90057, 213/739-5289, $3.00 
plus postage and handling) 

Hiring a Home Inspector, Architect, 
Engineer, or Contractor 

What You Sho11ld Know Before You Hire A Contractor. 
(Contractors' State License Board, P.O. Box 26000, 
Sacramento, CA 95826; 916/366~5153, free) 

Co11s111ner's Guide to Hiring an Architect. (California 
Board of Architectural Examiners, Box 944258 [400 R 
Street, Suite 40001, Sacramento, CA 95814-6238, 916/ 
445-3394, free) 

A Co11s11mer's G11ide to Engineering and Lm1d Surveying 
Services. (Board of Registration, Professional Engineers 
and Land Surveyors, 1428 Howe Avenue, Suite 56, 
Sacramento, CA 95825, Attn.: Enforcement Unit, 916/ 
920-7466, free) 

California Chapter of the American Institute of 
Architects-Referral lists of architects are available 
from local chapters; consult telephone directory listing 
for "American Institute of Architects." 

Consulting Engineers Association of California-For a 
referral list for engineers,_ call 800/ 442-2322 

California Real Estate Inspection Association, 2150 
River Plaza Drive, Sacramento, CA 95833-3880-call 
800 I 479-7342 for a pamphlet describing house inspec
tion services offered by members and 800/388-8443 
for referrals of qualified members. 

American Society of Home Inspectors-For a referral 
list of inspectors, call 800/821-6046. 

Consult your local phone book for listings of home 
inspectors, architects, engineers, and contractors. 
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Legislation 

This guide has been developed and 
adopted by the Seismic Safety Com
mission as required by Assembly Bill 
2959 authored by Assemblyman 
Johan Klehs (Chapter 1499, Statutes of 
1990) and Assembly Bill 200 authored 
by Assemblyman Dominic Cortese 
(Chapter 699, Statutes of 1991). 
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r----------------~--------------, 
I found the booklet The Homeowner' s Guide to Earthquake Safety 

O Helpful 
D Too detailed 
O Not detailed enough 

D Clearly written 
O Confusing 

D The booklet helped me to locate earthquake weaknesses in my home. 
D !'have strengthened my home_ to resist earthquakes. 
D I plan to fix my home's earthquake weaknesses. 

D The booklet helped me find out that my home did not have any_ earth
quake weaknesses. 

The year my home was built was----· 

Comments: 

L-------------------------------~ 
We Want To Hear From You! 

The California Seismic Safety Commission published this booklet to help you 
make yourself, your family, and your home safer in earthquakes. How did we 
do? Tell us what you think about the booklet-fill out the form above, cut it 
out, put a stamp on it on the reverse, and return it to the Commission. 

Ordering Information 

Copies of this booklet are available from the Seismic Safety Commission, 1900 
K Street, Suite 100, Sacramento, CA 95814-4186. The price is $2.00 each for up to five 
copies, which includes sales tax and delivery via first class mail. To order, please 
send your delivery address with a check or money order for the full amount to the 
Seismic Safety Commission. 

To order six or more copies, call 916/323-4213 for price and delivery informa
tion. Send your address, check or money order. Do not send cash. 



Place 
Postage 
Stamp 
Here 

Seismic Safety Commission 
1900 K Street, Suite 100 
Sacramento, CA 95814-4186. 


