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K” or as long as it stood, the World Trade Center i
drew attention because of its towers’ height. [

But it wasn't just tall. It was wide, too, with a

tremendous plaza in the middle the size of a tiny

city. So when the towers came down, many people

thought that the best way to memorialize them

would be to leave that tremendous plaza just as it

was — a huge space that once symbolized vast

promise, now symbolizing vast emptiness. Life

moved on, though, and afterjust a few weeks, it

became clear that something had to be built on the

site. Space was too precious (and too expensive) in

New York City to let it go to waste. But what could

fill this particular space?

The most obvious response was to rebuild the tow
ers, maybe even taller than they were before. But if
the towers did get rebuilt, who would want to work in
them? And how could we know they wouldn’t be tar-
geted again? Others countered with preliminary plans
for an arts center or an antiterrorism institute.

Some wanted new, scaled-down office
space. Some envisioned soaring sky-
scraper monuments that would recall
— but not copy — the original

design. But all those ideas had the
same major flaws. They were hugely
expensive. (One architect put the

cost of rebuilding the original towers
at $4.5 billion.) They might seem disre
spectful. And most of them would take
years to build.

There was at least one idea that got around
those problems, but it had problems of its own. Fred
Bernstein, an architecture writer who lives in New
York City, had never designed a building before he

planned his monument — two glass and steel piers,
exactly the same size as the towers, jutting into New
York Harbor and bearing all the victims’ names. One
“tower” would point to the Statue of Liberty, the
other to Ellis Island, the former first stop for millions
of immigrants to the U.S. The design, which you can
see at 777 ()#) ,.%)$, &5: is handicapped-
accessible, keeps the original WTC site free for
building (or rebuilding), and could itself be con-
structed injust a year. The problem? It might slow
down boat traffic in the harbor.

With no perfect plan — at least as of press time
— maybe the architects could use a little help. What
would you plan for the site? New towers? A pair of
piers? Something completely different? Put your idea
on paper (a pencil sketch or computer drawing), with
an explanation of why you think it would be appropri-
ate, and send it to Design for New York Contest,
ODYSSEY, 30 Grove St., Suite C, Peterborough, NH

03458. Be sure to include a statement,
signed by a parent or teacher, indicating
that the idea and work is your own.
Make sure that your entry is post-
marked no later than October 31,
2002. You might be selected as our
design winner. We'll publish the
three best proposals, and the winner
will receive the Great Buildings Collec-
tion CD-ROM, which provides a whole
library of architecture on compact disc. He
or she will also receive 911: The Book of Help
(Cricket Books: 2002), a collection of essays and
poems written in the weeks following the disaster by

some of the best-known authors for young adults.
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s the old saying goes, the
( bigger they are, the harder

they fall. That lesson never
became so painfully clear as in
the aftermath of the collapse of
the World Trade Center.

"The airplanes destroyed 20
stories of the building, and gravity
did the rest,” says Swarthmore
College physics professor Frank
Moscatelli, a native New Yorker.
“Their splendor was their undoing."

The towers stood 1,353 feet
(411 meters) tall and together
weighed more than a million
tons. As a result, they struck the
ground at a furious 120 mph (192
kph) and released an enormous
amount of potential energy —
estimated by Moscatelli at 680
billion joules.

How much is that?

Well, one joule (the basic unit
of energy) is equal to the work
done when a force of one newton
acts over a distance of one meter.

An estimated 680 billion of them
is equal to just one percent of the
energy packed into an atomic
bomb, and a severe earthquake
might unleash 147,600 times as
much power. But 680 hillion is still
a lot — seismic recordings regis-
tered the towers' collapse as
equal to a minor earthquake, such
as the one that jostled New York
City in January 2001. (A monitor-
ing station near the city kept pick-
ing up smaller signals after the
towers came down because debris
was still falling around the ruins.)
When the towers fell, people in
New York didn’t feel like they had
been in an earthquake, possibly
because the collapses gave off
more low-frequency energy, and
less high-frequency, than a quake
would. Why? An earthquake is
caused by a quick, intense rupture
in a fault, while the collapses took
a longer time and released energy
in stages as each floor caved in.

Newton — The unit of force required to accelerate a mass of one
kilogram one meter per second per second

Fault — A fracture In a rock formation caused by the shifting of

10 the Earth's crust

create what they call a “pan-
cake effect,” which you might
realize is the same as a down-
ward domino effect. Unlike
dominos, of course, the towers
fell straight down rather than
sideways (although some pic-
tures do appear to show one of
the towers leaning slightly to
one side as it collapsed). But
their downfall was caused by
the same forces that knock a
line of dominos on their faces:
Floors on the top gave in,
crashing through the floors
below them. As each concrete
floor fell, it added force to the
collapse — making it harder for
each floor to hold up against
the increasing pressure. Once
the top floors gave way, the
rest of the catastrophe was
inevitable (see sidebar, left).
MANY LIVES LOST,
BUT MANY SAVED
So if the towers were never
going to stay standing, why all
the extra support? Was it futile
after all? Suppose for a minute
that the towers hadn’t been
built with all that reinforce-
ment — that they'd collapsed a
few minutes after being struck.
The rubble at the site still
would weigh a million tons.
The site still would span a vast
16 acres. The cleanup still
would have taken as long. But
how many more people would
have died? It's a figure no one
wants to calculate.
Thankfully, because a team
of engineers and architects
made the Trade Center as
safe as it could possibly be,
no one has to. #

Mary Carmichael lives in New York
and is a science reporter for
Newsweek magazine.



THE FUTURE OF sm cp fIP fR S

\ kyscrapers have always had

J  their enemies among archi-
tects. Not all of the structures are
elegant like the Chrysler Building
or the Empire State Building. Even
the World Trade Center, with its
astounding height and subtle neo-
Gothic flourishes, was panned by
architects as a “milk carton” —
boring, boxy, and plain.

But with the Trade Center in
ruins, beauty is no longer the only
concern about skyscrapers. They
no longer appear safe, either. That
is the challenge to the new gener-
ation of architects and engineers:
How do you make a skyscraper
secure?

For one, you don’t build it so
tall, even if that means it’s not as
beautiful. The World Trade Center
towers had 110 stories each.
Most buildings today have only 80
or so. More stories are inefficient
because the necessary elevators
and structural support take up a
huge amount of space. A smaller
building would be safer from simi-
lar terrorist attacks using planes,
and wouldn’t wreak so much dam-
age if it did collapse. And there’s
a psychological benefit to building
smaller: About 55 percent of New
Yorkers now say they don’t feel
safe working in tall buildings.

Once architects and engineers
agree on the size of a building,
technology can be used to keep
the smaller and safer skyscraper
standing. Since most of the fluffy
fireproofing material on the tow-
ers' steel columns was blasted off
by the plane crashes, engineers

now are taking

another look ;

at alternative 3

ways to pro- |

tect columns |

and ward off j

warping. The

materials used ?

in offshore oil- 1

drilling platforms

may provide one

way to keep buildings T

from bending under the

heat of fire. Polypropylene 9
fibers currently used to coat
the platforms stop fire and could
be adapted easily to land use.
Columns that hold up a building
could have a similar coating.

Of course, even protective coat-
ings last only so long under
extreme conditions. So designers
also are looking for new ways to
evacuate buildings before a col-
lapse. They might construct sepa-
rate, wider stairwells and eleva-
tors for rescue personnel who
rush up into buildings while ten-
ants are rushing down and out.
New skyscrapers may also be built
with networks of fiber-optic cables
buried in their concrete walls. The
cables would warn police and fire-
fighters of impending collapse
when beams in a building warped
or melted. As fire or gravity weak-
ened parts of a building, sensors
in the cables would notice
changes in temperature or pres-
sure and alert a main control sys-
tem by changing the color of the
light flowing through the nearby
cables. The color change would

tell security exactly where the
problem exists. Best of all, this
photonic technology isn’t far off
(photonics simply means technol-
ogy that uses photons, the basic
unit of light, to do its work). Rail-
roads are now using it to make
sure that their tracks are strong,
and a few test buildings are
already up and running.

In any case, with technology
and planning, skyscrapers will con-
tinue to dominate city skylines.
Towers weren't too popular with
builders even before September
11; they usually rise in good eco-
nomic times instead of bad ones.
But the skyscraper was invented in
America, and most architects and
engineers say it will always be an
icon of our ingenuity, no matter
what the condition of the economy.
Good economic times and the tow-
ers will both come back, and we
can hope they’ll both be stronger,
if not bigger, than ever before.
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