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Problem-Solving

A Structural Engineer Bears a Weighty Burden

Post, and we've been watching

it get built from our windows.
It made us wonder how a building is put
together.

A structural engineer is the person
who figures out how to turn an archi-
tect's design into a real building. How
thick should the floors be? How many
columns does each floor need for sup-

here is a building under con-
struction next door to Kids-

port?

Matthew Herringa
is the engineer for
the 12-story office
building, Columbia
Center  on
Street NW, and he
does complex math
and physics all day
long. “It's everything
from algebra to caleu-
lus and some differ-

one supports more weight,” he ex-
plained.

Architects Atsushi Ishizaki and Chu-
ong Cao also wanted a four-story corner
Iobby with glass walls and no concrete
columns. It took a while for Herringa to
come up with a way to make that hap-
pen: two thin, slanted steel columns
that hold up the corner of the building.

The relationship between architect
and engineer is a little like a kid and par-
ent — a role Herringa knows as the fa-
ther of 3- and 6Gyear-old girls. Archi-
tects are always coming up with
different things they want to do, Her-
ringa said. It's the engineer who has to
say: No, you can't do that, but you could
do this instead,

— Margaret Webb Pressler

Making It Work

CHALLENGE:

A four-story-high
lobby with no
concrete
columns.

SOLUTION:

Two round,
42-foot-high
steel columns
{one is shown at
right) support the
weight of the
eight stories
above them.

A professional engineer uses

Matthew Herringa

ga  ential equations,” he science and math to turn ideas into
makes the architeets’  said, referring to ad- something useful. Engineers played a
designs hold up. vanced types of math. role in just about every important
To figure out how

much weight a column in a buildi

achevemenl of recent mllluatmn

must support, Herringa first adds up
the weight of all the concrete, steel and
other building materials above the col-
umn, then adds in the weight of the fur-
niture and the people who will be in the
offices. Then he figures out how many
columns there are and how much
weight each one has to support.

It's not always simple. You might
have seen a building being built in
which some columns look like they're
leaning. That's because buildings have
complicated interiors, and columns
can't always go straight up and down.
One fifth-floor column in Herringa's
building, for example, is slanted be-
cause “if we had gone straight down
with that column, it would've ended up
in the electrical room,” he said. He had
to calculate how to angle the column so
it missed the electrical room below. It
still had to be structurally sound — that
is, hold up the building’s weight.

Things can get especially difficult
when architects ask for something un-
usual. The architects on this project
wanted the floors to have a lot of open
space, and that meant fewer columns —
and more calculations for Herringa.
“The more you spread the columns out,
you need bigger columns because each

If You Build It . ..

Here are some of Columbia Center's design challenges and Matthew
Herringa's engineering solutions:

indoor p
television, the Internet, health care,
automobiles, highways and space
flight.

There are more than 2 million
engineers in the United States, working
in 19 main fields of engineering. Some
examples:

Chemical engineers figure out how
to 1um raw matenals into valuable

a plastics, medici
and man rna\:le fabrics.

Industrial engineers use knowledge
of science, design, mechanics and
human behavior to make complicated
systems work maore efficiently. This
could include the flow of people
through an amusement park, patients
through a hospital or toys from where
they're made to the store shelf,

Mechanical engineers help with
the building, design, production and
maintenance of mechanical systems,
including machines in factories or
engines on planes.

Traffic engineers use research and
technology to make roads, bridges,
signs and traffic lights more efficient so
traffic can move smoothly and safely.

CHALLENGE: Build large areas, for offices, that don't have columns (above).
SOLUTION: Use fewer columns, but make each thicker to support more weight.

BLILETAG LLUSTRATION COURTESY MONUMERT REALTY

When it's finished, this 12-story office building will have an open, four-story entrance, as shown in the drawing above.

CHALLENGE: Upper floors extend
from the side of the building but
with no support underneath (left).
SOLUTION: Thick concrete slabs
sit on top of outside columns

{shown below), helping support the
floor that extends out.

CHALLENGE: Electrical room gets in
the way of a support column.

SOLUTION: Build the column at an
angle around the electrical room
while still supporting the weight of
the floors above.




