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If masonary chimney is over 4 feet high or has weak
mortar, and rook lacks solid sheathing, nail plywood to

ceiling joists to protect, occupants from falling masonary.

Anchors down any heavy
lamps next to bed - or change
to light, nonbreakable kinds.

EARTHRUAK Es

Have flexible connectors installed
where gas lines meet appliances.

™

Have fire extinguisher suitable for

secure cabinets.

Keep breakables low or in

Keep " a flashlight
T, in every bedroom.

‘\);

Keep extra supplies of food
«and water in kitchen pantry.

refrigerator rollers.
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Secure mirors ‘and heavy
paintings with wire
through eye screws into
studs.

7
Locate bed away from win-
dow, heavy objects such as
dresser, screen;
wheels.

lock bed

o<

‘ Keep wrench or tumn-off tool in
waterproof wrap near gas meter
for emergency shut-off.

Use anchor bolts every 4 to 6 feet
and about 1 foot from ends of sill
plates.

Concept by Sunset Magazine/Lane Publishing Co.

H
Secure tall fumiture to wall studs
with metal L-shaped brackets.

e T \ s all types of holse fires. -
| 1 1| o Locate main electric fuse box or -
I 4 < ] — ~ circuit breaker.
‘Store first-aid kit, battery-op- 1] : A
erated radio, candles, matches.” . ' qr’ 1
LB
s ~ P \ . 7
> \ - l ' A P
e . : |
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Stablize water hea{er with metal
straps attached to studs.

Here are some of the interior hazards homeowners should check for earthquake safety in order to make residences more quake-resistant.

By DAVE BROCKMANN
Sentinel staff writer

EISMOLOGISTS and geol-
@ ogists have much to learn
about earthquakes, but in

“the last 18 years we’ve learned a
great deal about preparedness.

The 6.6-magnitude San Fernando
Valley temblor in 1971 provided
new information on performances
of houses. In a matter of 15 seconds
in 1983, the 6.5 Coalinga quake
jolted many older wood-frame
houses off their foundation, and
newer homes lost chimneys and
masonry veneer. After the 1987
Whittier Narrows 5.9 earthquake,
the City of Los Angeles’ Earth-
quake Division launched a study to
improve the performance of un-

i

reinforced buildings.

And, today, we’re witnessing the
billions of dollars of damage in
Santa Cruz County from the 7.1
earthquake on Oct. 17.

Findings over the years have re-
emphasized the importance of
earthquake preparedness by home-
owners. There’s no dodging reality.
Earthquake risk is widespread in
the West’s seismically active zones,
and for homeowners, it is prudent
to be aware of safety measures that
can be taken in order to prevent
damage, particularly to older struc-
tures.

It’'s no wonder that county and
city building departments rec-
ommend homeowners make seis-
mic safety improvements when

- they consider the age of most of the

,,“'

.

housing. In the city of Santa Cruz,
35 per cent of the homes were built
prior to 1939, and 48 per cent were
constructed prior to 1970 using
building codes less strict than those
required today. The county
statistics are a little better, with 51
per cent built between 1940 and
1970, with 21 per cent constructed
prior to 1939. ;

Some of the measures rec-
ommended by the experts are inex-
pensive and take minutes to imple-
ment; others require larger outlays
and much more time.

To learn how to make your home
more earthquake resistant, a
wealth of material is available. One
of the best is Sunset magazine’s

eight-page, illustrated  how-to
article titled “Getting ready for a
o

big quake” (March, 1982). A
pamphlet, designed by former City
of Santa Cruz Chief Building In-
spector Dave Steeves, points out
some of the danger areas in your
home and what corrective
measures to take. ‘“Seismic Retro-
fits,” authored by Dave Benaroya
Helfant, managing officer of Bay
Area Structural, Inc., general engi-
neering and general building con-
tractors in Berkeley, provides some
excellent advice on ways to beef up
older homes in earthquake-prone
areas.

According to Helfant, houses con-
sist of four kinds of structural ele-
ments: horizontal members, such
as joists, which support and trans-
fer the weight of the building and
the contents on the walls; vertical

4

members, such as walls and
columns, which transfer the weight
downward; the found4tion, which
supports the weight of the house
and transfers it to the ground; and
all points of connection between
the wood members, between wood
and concrete, and between concrete
and concrete.

ERE ARE some potential

damage guidelines and cor-
rective measures provided in the
City of Santa Cruz pamphlet:

e MUD SILL FOUNDATIONS:
Due to age and wood-to-earth con-
tact, the wood has lost its struc-
tural value and is unable to support
the imposed® loads bearing on it;
thus, the structural support is lost,
causing the structure to settle and

{
i

perhaps overturn.

Corrective measures: The pru-
dent thing is to install a new foun-
dation. This is costly, but will
prolong the life of the structure.

o UNREINFORCED MASONRY
AND RUBBLE FOUNDATION:
This type of foundation is subject to
failure due to displacement of ma-
sonry units. The mortar has de-
teriorated and has no adhesive
value and thus the foundation is
relying on dead weight to hold it in
place.

Corrective measures: If the
foundation is sound, leave it in
place and provide other restraints.
If the foundation is in poor con-
dition, it should be replaced.

Please see RETROFIT —'D4
A #
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-.-aFOUNDATION  ANCHOR
-BOLTS: If the structure is not
~fastened to any kind of foundation
+ system, the structure can shift off
.the foundation.

.. *Corrective measures: If the
-foundation is sound, homes can be
“sgoured to the foundation with

E

 !"“@rgp-in anchor bolts. Once the hole
\ ~~has been drilled by the rotary ham-

i
| ]

mer through the mudsill and into
the concrete, a bolt is inserted.
o CRIPPLE WALL LATERAL

+2- BRACING: This is one of the most
i- hazardous elements of the struc-
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ture. In most cases, the cripple wall
is a short wall framed with 2-by-4’s
w1th horizontal exterior siding
“Things to do

— order of

“-importance

1. Adequate foundation.

“2. Sills anchored to foun-
dation.

3. Lateral bracing of cripple.

walls.

4. Lateral bracing of interior
under-pinning.

5. Stabilize unreinforced

masonry chimney.

6. Adequate interior shear
walls.

7. Adequate shear wall at
garage door.

8. Adequate lateral bracing
of porches, decks and other
attachments.

‘9. Restraints on hot water
heater, fumance and ap-
pliances.

10." Secure tall fumniture.

11. Restraints on cabinet
doors and drawers.

12. Provide emergency tools
and instructions outlining an
emergency plan.

Source: City of Santa Cruz
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etrofit/ Each reinforcement adds to a building's lo

nailed to the framing. This system
has no lateral value and is very
unstable. It is unlikely in these
cases that any diagonal bracing
had been installed tying the in-
terior posts to the exterior walls.

Corrective measures: Plywood
sheating can be installed on the
interior of the cripple wall at each
corner and every 25 linear feet of
wall.

e WALL AND INTERIOR
BRACING: Common practice prior
to 1935 was to install some sort of
bracing at the corners of the struc-
tures. This was accomplished by
cutting in blocking to form a
diagonal brace. Unfortunately, this
was only done to provide alignment
and keep the building plumb, No
thought was given to the need for
lateral support. :

Corrective measures: Lateral
bracing can be obtained by install-
ing plywood or sheetrock in cor-
ners, hallways, stairways, closets
and other locations. Be sure shear
panels are nailed correctly.

¢ ROOF BRACING: In most
older structures, little or no brac-
ing or collar ties were provided to
prevent the movement of the roof
structure. The roof structure can
move in a different plane than the
main structure and, if no lateral
bracing is provided, the roof can
separate from the main structure
and collapse.

Corrective measures: You can
install diagonal bracing, purlins,
collar ties and vertical supports in
the attic.

e MASONRY CHIMNEYS: Prior
to 1935, the common practice was to
lay-up a single course of brick
using a lime mortar and back-

_ blaster the flue. No flue liners were

used or reinforcement. The results
of this type of installation may be
that the mortar joints and lining

-have deteriorated from heat and

weather to a point where the
mortar has no adhesive value. The
only thing holding this mass of
brick together is dead weight. The
result: failure of the chimney, loose
bricks fall, large sections of the
chimney can fall through the roof
and ceilings.

Corrective measures: First, and
foremost, is an inspection by a

RETROFITTING DEFINITIONS

, 1. Anchor bolts — Threaded bolts that are imbedded in a concrete
;foundation used to fasten the wood foundation sill to the foundation.

1 '2. Brace — A diagonal member used to brace comers, walls and

'| > vertical members in order to prevent lateral movement.

2z 3. Cinch anchor — A threaded bolt and sleeve assembly that can

| *be inserted in a drilled hole in a concrete or masonry foundation to

‘|~ “secure the sill to the foundation (if none are cast into the foundation).

Repair work on Center Street home involves checking the gas service line and strengthening the foundation.

licensed masonry contractor or

chimney sweep. The county has
issued procedures for.repair of un-
reinforced as well as reinforced
chimney damage. Unreinforced
chimneys and fireplaces in the city
of Santa Cruz should be taken
down.

o« PORCHES AND ATTACH-
MENTS: It is amazing to see very
ornate porches and add-ons where
a qualified craftsman has spent
painstaking hours on ornamenta-
tion but has completely overlooked
proper attachment to the main
structure and the provision of any
lateral bracing.

Corrective measures: Refasten
ledgers to main structure with lag
screws; use fram;ng clips on joist

at the top and bottom to prevent
movement. Tall objects, such as
bookcases, can be restrained by
using L-shaped brackets fastened to
the top or back of the object and to

a wall or ceiling member to prevent

movement.

o UTILITY SHUT-OFFS: A great
percentage of residents do not
know where utility services are
located or how to shut them off. If
utilities — gas and electricity — are
not shut off, damages can occur by
fire, explosion or electrocution.

There are some other household
considerations for families. Every
residence should have an emerg-
ency plan and every family mem-
ber be acknowledgeable of this
plan.

ongevity

Dan Coyro/Sentinel-

ANCHORAGE FOR WATER HEATER

12"

Strap

Heater

Strap7

1-%" X 3” lag boit
with washer each
end of strap to stud

%" min.

. 2" thick incombustible pad
Y from rigid insulation
l

holes

i 5/16” max.

16 ga min. galvanized
steel strap “plumbers tape”
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. ''2. Brace — A diagonal member used to brace comers, walls an&

% vertical members in order to prevent lateral movement.

8

|%z 3. Cinch anchor — A threaded bolt and sleeve assembly that can
|2 %e inserted in a drilled hole in a concrete or masonry foundation to
| * “secure the sill to the foundation (if none are cast into the foundation).

24, Cripple wall — A low vertical wall under 6 feet in height used

i

|. between the foundation and the first floor. Also used to level off a

L stepped foundation or to obtain under floor clearance.
_: 5. Dead load — Total weight of structural elements of a building.
. 6. Diaphram — Plywood laid in a staggered patterm and nailed to
" "the framing members in conformance to a nailing schedule.
| ''7. Gas, electrical service — The meter location at which point the
| “utility service enters the structure.
'»*.8. Force — Energy imposed in a lateral or vertical direction during
" +ary earthquake.
'+ 9. Girder — Horizontal member used to support floor system.
-210. Lateral — A term used to describe a horizontal direction.
.11. Live load — Combined load of occupants and non-structural
contents of a structure.
12. Ledger — Horizontal member fastened to wall system used to
. isupport joists and rafters.
743. Mud sill — Timbers laid on the ground, used to support a

1" structure in lieu of a masonary or concrete foundation system.

| .. 14. Shear walls — An assembly comprised of wood framing
. members covered with diagonal solid sheathing or plywood nailed in

1 ‘éonformance to a nailing schedule.

' “15. Seismic restraints — Materials and methods used to prevent

- the movement, separation and overturn of structural elements and non-

* fixed articles.

S
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Source: City of Santa Cruz
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structure and the provision of any
lateral bracing.

Corrective measures: Refasten
ledgers to main structure with lag
screws; use framing clips on joist
or rafter connection to ledger; in-
stall diagonal bracing at post and
girder connections; use plywood
roof sheathing to form ardiaphram,;
remove any deteriorated material
and replace with sound material;
caulk vertical and horizontal areas
where they join the main structure
to prevent weather instrusion; yse
metal straps and shapes to provide
positive connections of framing
members.

o HOT WATER HEATERS AND
APPLIANCES: Only in recent
years has there been concern with
dangers of movement of heavy
equipment and appliances. A hot
water heater can fly across a room
if it is not restrained, severing gas
lines and water lines, causing dam-
age and possibly injury. The same
results can occur with furnaces,
kitchen ranges, washers:qf:dryers
and refrigerators.

Corrective measures: Hot water
heaters can be restrained by the
use of strapping or plumber’s tape

There are some other household
considerations for families. Every
residence should have an emerg-
ency plan and every family mem-
ber be acknowledgeable of this
plan.

The plan should cpnsider:

e Evacuation ‘plan of- the build-
b :

e Several flashlights and
lanterns.

e Battery-operated AM-FM radio.

eFood and water supply for
three days for all occupants and
pets.

o First-aid kit including medi-
cation for those who require reg-
ular mediecation.

e List of occupants and location
of work or school.

e Copy of school or work emerg-
ency plan.

e List of safe buildings that would
be used as emergency shelters.

Copies of “Earthquake Prepared-
ness” are availdble at the City of
Santa Cruz Building Department
counter, 809 Center St. The County
of Santa Cruz Planning Depart-
ment has “Earthquake Damage Re-
pair Information” available at the
Government Center, 701 Ocean St.

16 ga min. galvanized
steel strap “plumbers tape”

CORNER POSITION ANCHORAGE

& ¥

NOTE: Detail shown is minimum anchorage for water heaters up fo
50 gallons capacity. Anchor heaters to resist a lateral force equal to
heater weight plus confents.

L

WALL ANCHORAGE

Source: City of Santa Cr




