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ROCKING THE HOUSE

Sasmictestsof alife-9ze, wood home

BY SID PERKINS

nJan. 17,1994, about 2 hours beforesunrise,
4 magnitude-6.7 earthquake struck Southern
CdiforniasSan FernandoValey. Thetemblor,

which originated beneath Northridﬁﬁ, occurred
along a previously inactive and unknown fault

zone. I n aquakethat generated an estimated $10bil-
lion in damages—the United States’ costliest earth-

quake to d_ate— dozens of bridges collapsed, hun-
dreds of buildings were destroyed, and 57 people died.

Last month, that quake struck again—thistime, it rumbled
through a corner o alab at the State University of New Yok at
Buffao.Inabuildingtheszed anairplanehangar, scientistsused
computer-controlled hydraulic
equipmentto recreatetheground
motionsaf theNorthridgequake.
Theteam applied thetremorsto
atwo-story wood-frame town- |
house that members of a five-
university consortium had con-
structed atoptwolargeplatforms
caled shaketables.

"Thisisthefirst timethat a
woodenbuildingth ssizehasbeen
[seismically] tested anywherein
theworld," saysAndreFiliatrault,
advil engineer at the university.

November's experiment, the
latestin aseriesof seismicshake-
downs conducted by the re-
searchers, will shedlighton how
wood-framestructuresbehavein
earthquakes, says Filiatrault.
Results of thesetests and of an
even larger test scheduled for
2009 may lead to improvementsin construction techniques,
building materials, and buildingcodes—all of which could end
up savinglives.

MODEL HOME Of the 24 peoplewho died in buildings dur-
ing the Northridge quake, most perished in wood-framestruc-
tures. Sixteen of thosefataliti esresultedfromthecollapsedf asin-
gleapartment building.Inthat structure, much of the floor space
at ground level was occupied by garages. Thewalls, weakened by
the garage'slarge doorways and the open spacewithinthestruc-
ture, didn't provide strong support for the living areas on the
upperfloors, permittingthemto moveback andforthand quickly
collapse, flattening the building's bottomlevel.

Whilethat particular architectural design is nolonger usedfor new
constructionin California anymore, plenty o older buildingshave
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the shaking of the townhouse, not the camera. Researchers
simulated a magnitude-6.7 quake to better understand how
wood-frame structures behavein such temblors.

such open spaces at ground level. A garage, even with reinforced
walls, isonedf theweskestareasin astruct ure, saysFiliatrault.

Morethan 80 percent of buildingsand morethan 90 percent
ofthe residencesinthe United S a es havewood-framestructures,
but engineeringstudentsare offeredfew coursesabout thedesign
of such structures, saysFiliatrault. Furthermore," scientistsdon't
L%ds Iggllsjnderstand howwood-framebuildingsperforminaquake;”

When researchersdo test such structures, they typicaly use
small-scale models, says John W. Van de Lindt, a civil engineer at
ColoradoState Univeraty in Fort Collins. However, those models,
which have been used in seismicsimulationsfor decades, aren't
perfect stand-ins for the structures they're meant torepresent. For
one thing, scaled-downvers onsof wooden buildingsare in many
waysdtifferthanthered things,henotes. If researcherstry to cor-
rect for that trait by |oosening connectionsbetween structural
componentsinamode, thenthe
structuremay bend and flex cor-
rectlybut notvibrateat theappro-
priatefrequencies.

. It's particularly difficult for
scale-mode tests to accurately
depictthedamagethat afull-size
wooden structure will experi-
ence. Although researcherscan
carve aminiature version of a
! wooden two-by-four, they can't
scale down the sze of the wood
cdlsinthat board.
. VandeLindt, Filiatrault, and

- their colleagues avoided such
~ problems by building the real
thing: a1,800-square-foottown-
house. They followed construc-
tion methodstypica of thoseused
inSouthernCalifornia during the
early1990s.

The full-scale model had a
skeleton of two-by-fours, interior wallsclad with drywall, and
externa wallssheathed with large sheets of glued-together wood
chips and covered by threelayers of stucco. The three-bedroom,
two-bath home, with asmall dcoveleadingto apatiowasdesigned
torepresentthecentral dwellingin athree-unitrow o townhouses.
Its construction followed the Cdiforniabuilding codesin place
when the Northridge quake occurred. Many o the houses that
peopleliveintoday werebuiltduringthat eraMany of the houses
damaged by the Northridge earthquake, by contrast, had been
built at atimewhen building codeswereless stringent.

Thetest townhousedidn't have plumbingand had only afew
runs of electrical wiringfor lightingfixtures." Neither of those 2
[features] adds much structural integrity in area home,"
explainsvan de Lindt.

To'ensure that the structure didn't collapsecompletely and 3
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