Earthquake Retrofits vs. Earthquake Insurance
for Wood-Framed Condominiums and Townhouses

In April, 2009, the L’Aquila, Italy, earthquake desyed new and old buildings alike. Some of those
buildings were up to 1000 years old; this demass that just because a powerful earthquake Has no
occurred for a very long time does not mean that@anneveroccur. In the San Francisco Bay area, the
Hayward Fault is “overdue” for a good-sized eartiicqgs In the Los Angeles area, the 1994 Northridge
earthquake occurred on a fault that was previousknown to geologists. California is earthquakentoy,
yet earthquakes still seem to surprise us by kmgc#town both the old buildings that “have been adou
forever,” and newer buildings that should have beaht better.

This article addresses a problem for many commuwasspciations—potential earthquake damage to
community-owned buildings. Condominiums and towrndes vary in types of construction from separate
dwellings to high-rises, and are built of wood, or&y, concrete or steel. This article discusséy wood-
framed, low-rise buildings. These buildings acddona substantial portion of condos and townhsudeor
the remainder of this article, the term “condomimfiuefers to wood-framed buildings consisting ofesal
similar or identical units built side by side. VWMafone to strengthen a building so it can betteriga an
earthquake is often called a “seismic retrofit,’anr“earthquake retrofit.”

Why condos are vulnerable to earthquakes

Many condos were built in the 1960’s and 70’s. Raividentical units provided economical housing.
However, even though the buildings may have mebthieling codes in effect at the time, experienas h
shown that some common types of condominium bugklinom that era do not survive earthquakes vety we
Enormous advances in earthquake-resistant constnutiethods have occurred in the last 20 yearso Al
huge variety of construction hardware specificallgnded to resist earthquakes is available todatydid not
exist 20 years ago.

Most earthquake damage is caused by forces that
shake buildings from side to side. The floor lagou
that make many condominiums and townhouses
economical to build also make them vulnerable to
earthquake damage from these side-to-side fokes.
typical condo unit has many openings on the front
and rear walls: either garage doors, entries,
windows, or sliding patio doors (see Figure 1)ncsi
typical units adjoin each other on their side wadlé
access, light, and ventilation openings are fotoed
the front and rear walls. Large openings (or many
smaller openings) in walls reduce the ability & th
wall to resist the side-to-side forces that earékgs
generate.

Figure 1. Typical two-story condos with garages
beneath second floor living area. The large
percentage of openings in the front wall makes them

Buildings with open-air, “tuck-under” parking as unable to resist earthquake forces very well.

shown in Figure 2 are especially vulnerable to
earthquake damage. Figures 1 and 2 show whallésl Caveak story” or “soft story” construction (atbugh
these terms have different meanings to engindegjifference is unimportant in this article).
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Figure 2. “Tuck-under” parking with one or tw Figure 3. The lower story of tuck-under parking in
stories of condos above offers very little strertgth | this building collapsed completely, destroying the
resist earthquakes. This building has some minor| building—and several cars that it fell on.

damage—some of the stucco cracked, and the pipe
column in the center of the photo is leaning slight

Do nothing, insure, or retrofit?

When considering the threat of earthquake damagemunity associations may choose one of the foligwi
options, or perhaps a combination of them: 1)oigrthe problem and hope that “The Big One” doesorhe
in our lifetimes; 2) Purchase earthquake insugar®) Strengthen the building to better resisthegmakes.
Sometimes insurance carriers will not let you igntbre issue, and the cost of earthquake insuraagenmake
retrofitting your building to increase its earthgaaesistance more appealing. Further discussitows:

Option #1—take no action The 1994 Northridge earthquake rendered mangiamoninhabitable (see
Figure 3). Without earthquake insurance, the owiiers will have to pay for the entire cost of esnhg the
building. Many buildings that were not insured veimply abandoned after the Northridge quake.
Uninsured earthquake damage could simply lead toymmando owners walking away from their loans and
letting mortgage companies take over the destrbyddings. Ultimately the cost gets spread throsgbiety
in the form of higher interest rates and could edasders to require earthquake insurance in thedu

Option #2—purchase earthquake insurance For individual associations this is a good shemnn option,
even though the deductible for most earthquaker@amse policies is set at 15% of the insured bugin
value. The deductible could be a huge amountvindallars, but it is a small fraction of the buiidis total
cost. At least you have some hope of rebuildiRgr the overall good of community associationsutio
earthquake insurance may be a poor choice ovdotigeterm. Insurance companies are in businessate
money (in fact they are essentiajjyaranteedo make money—see footnote 1) and over the lomg teey
will take in more in premiums than they pay outiaims. So if the next earthquake destroys condasay,
Laguna Beach, associations everywhere will see #a@thquake insurance premiums increase. lrcdss
you hope that your building gets destroyed in tbe/next earthquake; when you rebuild and meehéve
building codes, you won’t need the insurance anyenamd won't have to pay the higher premiums—
everyoneelsewill.

Footnote 1. After the Northridge earthquake, irgwre companies began canceling (or stopped rengwing
insurance policies in California. The Californiaeppartment of Insurance realized that soon therelavbae

no insurance available at all in the state if thi@nd continued. The Department of Insurance casimned
a detailed study that estimated destruction aféstesal ‘theoretical’ earthquakes. The level of ralle



damage that insurance companies would have to paydetermined, and the 15% deductible was set as a
“safe” amount that would keep the insurance comparirom having to pay out more than they could keand
The California Earthquake Authority (CEA) was edistied to provide earthquake insurance to anyone wh

wishes to pay for it.

Option #3—retrofit your building(s) to better resist earthquake forces For simpler buildings, this is often
the best long-term option. Even though the mosg-banes retrofit could cost several thousand coper

unit, this investment can make the difference betwisaving
and having a pile of debris.

Choosing insurance over making the buildings moretural
decision as whether to insure at all. Let's sayay@ “lucky,”

a building that is habitable after artheprake

ly sound may not be as straight-forward a
and your complex has earthquake rasce

when the Big One hits. Great, you get to rebuillt where are you going to stay in the meantins@e
Northridge residents were displaced as lontyasyearswhile waiting for their homes to be rebuilt. byr
building has tuck-under parking and falls a whdb®if level when that story collapses, your persqmaperty
will also sustain major damage—while this is ingleamany of us have heirlooms that simply canmot b
replaced if destroyed. Retrofitting could make diféeerence between having a habitable unit thatehye
needs some dry-wall patching here and there afteaghquake, or having to relocate while the isniebuilt.
These factors complicate deciding strictly on & tasis whether to retrofit or buy insurance.

Challenges for multi-unit condominium buildings:

To strengthen the walls in a building like thatwhan
Figure 1, engineers generally have two optionsfilL)n
some of the openings to construct “shear wallsg’ 2n
design steel “moment frames” that surround at least
opening in the wall to resist earthquakes (Figushdws a
moment frame used in a new garage under constnctio
Since blocking off doors and windows is rarely g@ti@n in
condominiums, moment frames are the only real &oic

The standard approach to retrofitting a condominium
building like Figure 1 shows would be installingeon
moment frame in the front wall of each unit (an& ameach
unit’s rear wall, assuming that there are just agyn
openings in the rear wall). However, moment framnes
expensive.Installing even one frame in each unit is usuall
prohibitively costly.

The same traits that make retrofitting a typicaldo project
relatively expensive could (with some creative |egad
engineering solutions) be turned around to makena@

yFigure 4. This “moment frame” will provide
strength around a garage door when this hg
is completed. This frame is a standard size
from one manufacturer; frames that fit into
existing buildings are almost always custom

made, and therefore much more costly.

retrofit much more economical. From a strict eegiing standpoint, it would work as well for sevenaits
to share a single moment frame as it would for eacthto have its own frame; this could resulsubstantial
cost savings. All the units would still have totlesl together to transfer earthquake forces iméoftame;
therefore the association would need to reachwgisnlwhere several units rely on a structural congmt
that is located in a completely separate unit.r (dher discussion on this topic, visit the authavebsite at

www.shearwalls.coin

use



Example of a successful retrofit

Just before | graduated from college, | boughtmém a
planned unit development in Paso Robles. The gaatg
the front of the house looks very much like the shewn
Figure 5, except that mine has a tile roof. Abgubther
units in my development have virtually identicatages.
Eventually | changed jobs and moved three houryawa
but kept the house as a rental. One time betvwezents |
took some initial steps to strengthen the walls tlaak
the garage door. | got about half-way throughgieeess
before my ‘vacation’ was over and | had to retwrn t
work. Soon the place was rented out to a profassio
roofer—I had installed about $25 worth of hardwén, |
never completed the retrofit.

On December 22, 2003, the San Simeon earthquaké h
called my tenant, the roofer, just after the eardkg to
see how things were. He marveled, “It's really naetall
the other houses on the block had the ridge titetheir
garage roofs thrown about three feet to one sigienat a

Figure 5. The author’s home in a community
itdevelopment had a garage much like this. Fo
about $25 in hardware he strengthened it so;{<
came through the 2003 San Simeon earthquake
with no noticeable damage; in contrast, most

identical surrounding homes had roof tiles

thrown off by the earthquake.

single roof tile moved on this house!” And thatswaith
an incomplete retrofit.

Figure 6 shows what can happen to a garage witk walls next to the garage door in a significant
earthquake. Current building codes require muelatgr strength than the tall narrow walls showrfaiAy
inexpensive retrofit could eliminate the need fxieasive repairs after a quake.

Figure 6. The narrow walls on either side of this
garage did not have enough strength to prevent
substantial earthquake damage.

What you can do:

Educate yourself A web search on “earthquake

safety” or “earthguetrofit” will turn up days’

worth of material to study. Bay Area Retrofit’s vgite (www.bayarearetrofit.cons a great resource
and has links to many related sites. See my otenwww.shearwalls.copfor a more thorough

coverage of condo retrofit and insurance issues.




Buy earthquake insurance If your complex has “weak story” or “soft storgbnstruction, urge your
association to buy master earthquake insuranceer@ge is also available through the CEA for
individual unit owners even if your homeowners agsion does not carry a master policy.

Contact state and national lawmakers A disaster on the scale of Hurricane Katrineasy likely to
strike California within the next 30 years (see thote 2). Ask your legislators about setting up-lo
interest loans to pay for earthquake upgrades.oliiage them to support a set of comprehensive
statewide standards to address retrofit constmuctinvesting in making our housing safer wouldabe
excellent way to boost the economy now and protéaim the devastation that could follow a major
earthquake.

Retrofit your building. This is the best long-term option for many builgs. Paying for earthquake
insurance over the life of the building could ciastmore than retrofitting it. A retrofitted builty
would have higher resale value and give the owaedsoccupants better security.

Footnote 2—According to the US Geological Survieg {ederal agency that studies earthquakes, volEsino
etc.) there is a 45 to 75 percent chance that gdagarthquake will strike the Hayward Fault withire next
30 years (obviously predicting earthquakes is atMery imprecise science). When you considehalbther
faults in the Bay Area and southern Californiaeaigus quake is almost a certainty. The AssoaiatibBay
Area Governments (ABAGttp://quake.abag.ca.goy/estimates that 155,700 currently non-retrofitted
housing units would be lost in the Bay Area inrgéaearthquake on the Hayward Fault, displacing 856
people. About 300,000 people were displaced &ftericane Katrina.

Thor Matteson is a structural engineer with alm®8tyears of experience designing houses, multigami
buildings, seismic retrofits for masonry and woaahkied buildings, and many other unique projectss H
book, “Wood-Framed Shear Wall Construction—an thated Guide” was published in 2004 by the
International Code Council. This article should mat used a substitute for professional servicesdoeice for
a specific project or property. Mr. Matteson workgh associations to make their complexes more
earthquake-safe. Contact him via e-maitterm@sti.net



