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A Memorial’s Moving Parts

which was dedicated October 14, 2006.
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Engineers have devised a series of colossal “balHin-box dampers”
designed to dissipate wind energy in the new Air Force memorial,

Air Force Memorial a Tribute to
Flight and Engineering

By Rick Wieiss Washingron Post Seaff Wirieer Monday, July 17, 2006; A0S

hen archirect James Ingo Freed see
o conceive 1 memorial for the
Air Foece, be faced s problem of weighe

und wisp: How to design a monuwments] struchane
that evokes thur most scrucnereless of medisms,
the zir irself?

Inspiration came while Freed was watching
television. He happened wpon footage of o team
of Air Force jers performing the dramaric bomb
bazrst formutson, kn which several plases shioot
skyward in unison and then peel off from cach
other, creafing high-nising vapor erails that curd
over at their tops.

Theree vears and morne than §30 mallion laver,
stainless-steel versions of those tapering mails ane
rising on @ promontory just west of the Pentagon.
When the peoject i completed in Seprember, chree
towering tendrils — the tallest reaching almost
300 feer in the air — will arc with spectacular grace
imbo the wild blue yorder.

“That chese 17 00000 ngess of glistendng metl
SO Empervious 0o gravity 1 8 tribute to Freed,
whao also designed VWashingios's Holecause

Mlueum. (He died in December. ) But it is aqually

u tribute to & bamlion of engineers who worked

with the architect and his colleagees ar Fei Cobb
Freed & Parmers o overcome not only graine bue
tlen the treacherous forces of wind ard vibration.

Early in the design process, it nemns o, wind
runmel tests pevealed that those Sorces could send
the silver spires into a series of oscillaSons thar
cold lead to catastrophic Bilure. | he olution
imvolved an exotic rrick of physics.

Hidden hagh inside those elegant metallic spines
xre 13 steel booes — a srack of siv in the rallest
spire, four in the next and three in the lest, which,
shihough it is the shomest, still rises 20 feer above
the ground. The baves are shout 2 142 feet on each
side, and each commairs a single, free-rolling, metal

beall that is 20 inchhes in dismeber and weighs nearly

& 1oL

Those balls in boes peovide 2 unigue enengy-
dareping syseem thar, although imdsible to visitoes,
promizes to beep the monument's swaying within
tolerable limies well imto the 22nd cenrurye
Even seasoned construction workers say they are
in awe of the novel design. “Ain't mobody ever
worked on anything hke this befome,” one sweaty
worker recently exclasmed 1o a visitor with an
ypparent mix of exnsperation and pride at the
buesiling site.

The memarial onors those who served in the
Ajr Force and ins predecessor services dating back
to the U5, Army Air Corps of the early 1900s,

end it aimns to inspie visitors by creating the ilhusion
of eecupe from Earth's bonds.

“T'hait recuisred keeping the erio of asching, hallow,
trigngular spires & narrow a5 possible. The langest
scams as & trangle just I3 feer wide oa each
side mt s base amd tapers to two feet per sde ot its
carilevered tip, 270 beet in the air.

Adding to the sense of weightbessness, and in
detiance of architectural comvesiion, the spéres are
it weight-bearing shebetons clad in metalbe skin,
Each is just skim — alibein three-guarter-inch-thick
stainless-steel skin — almont two-thirds filled with
reznforced conceete.

Albough the three stainless conerails bend
radically curward, like bamamas curving away feomn
one another, each i in perfect equilibrom — when
there is no wind.

Hut wind happens. 5o owhile the spires are
enchored firmly o a busied concrene pedeszal, their
uprper potions ane oare to sway, Ceetting that
clisticiny just right was a big part of Freed's
challenge.

I'har challenge was in part aesthetsc. Although
e meotion was inevitabls, “we didn's want it o
look likee rull reeds im the wirsd,” said Michae] 1
Flynn of Pei Cobb.

Hat of equal concern was the monument's
strusotural imtegriny. W'ind can transfer lirge amounts
of energy to a stracture, explained Peter A, Irwin,

sident of Fowan Willkams Dindes and Irwin
mc. of Lauelph, Ovmario, the consalting ferms thar
st o one-fortieth-wale mode] of the memornal
through its paces in & six-foor-ll wind nmnel.

“Lightweight steel struohares have very Eitle
whiliry to dissipare that energy,” Irwin saad. Crwer
timie, that can make a structore cecillage.

“It’s rather Eke pushing a child om a swing,”
Irwin suid. “Ukscillation wall jost grow.™

Lspow, that is, unril the strucrare finally gallops
beeyoed its elastic copacty and crashes to the ground
— or into the waters of Puget Sound, as famously
haprened g an un.'lulu::'.g.:nlrerﬁ:nl:.‘ erggineered
lscoma Murrows Bridge in YWashington saute on
¥ windy day in November 1940,

“I'hés is where the art and science of “dameping”
comes in— the process of intentionally dissipating
the energy in a stnacture.

High-rise buildings often have specialmed
dareping mechaedsms, said Leo Argeris, s principal
in the Mew York office of the design engineering
tirm Anep and project director for the Air Foree
MmO

Some: buildings use the sway of huge pendulums
to scatter accumulated energy. But @ pendulum

camnet hang in & banara-shaped stnescrure.
Cither strucheres sport rougbened outer surfoces,
indentations or dlipped comers that, in etfec,
“coafuse the wind,” Argiris ssad. Bt chat approach
would have sexicusly compeomised the appearsnce
of the spires, which have been specially blasted
with gliss beads to ger a velvery meallic findsh
reminizcent of aarcradt skon

Halls i boxes offened & soluticn. The appeoach
is rarely considered in lsper struchees — enormous
spheres would be needed to stabilize an entise
haslding — bagt: for the spires, they were perfect.

Each steel box is dowable-walled, end the teo-
imch space between those walls is filled with
Sorbothane, an dlastic enengy-ashsorbing polymer
commonly foand inthe insodes of shoes. The halls
wre lesd, with am outer coarting of stainless sceel.
When wind wets the mid-and upper reaches of the
spéires swving, the balls roll abesat, banging o

walls of their padded cells.

Compuser siralations predict chat chose rendoan
impacts will pedistribate enough of the enengy
imparced by the wind o prevent worrisomse
oecillations from building up — ultimately
dissiparing that emergy as Empercepiible wavelen
of heat.

Une box assembly was road-tested on a large
“shaker table™ designed fo simulste sarthquakes.
Thar is when it became clear thar metml balls in
mietal hoxes do not give ap all their emergy o heat.
zome of it merges o clnging.

Mo ome knows wisether the rattling of those 13
balls im their cages will be perceprible o the public
im u staff breese. Criven all the mudtling concrete
knd the noise of tratic oo nearby Interstare 395,
it seems uniibely, said retired Maj. Cen. Ed Cinllo,
president of the Air Foece Memosial Foundarion,
which has wshered the progect through more than
& decade of plinning,

Haut for those who are sware of the stexlthy
stabilizers, the fact that chey are in there, cat of
pzhlic view yet preserving and profecting, may
SCEET AP

“This memoria] will mesn many things to many
people,” Lrillo sasd. *1 cermindy hope it will serve
I an in-.IlirJ.r.mn to Bahuere gererations o seree their
OO

If mok in the Air Force, then perhaps as architects
knd engineers.
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