ngineering is not all WL2... or is it?
Unless they've been to a university with
a good cooperative education program
where they acquired some good prac-
tical work experience, many young engineers
leave school with only an academic impression
of structural engineering, based mainly on the
core university technical curriculum. (To refresh
yourself on what the suggested curriculum is

today, visit www.STRUCTUREmag.org and
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click the Resource tab.) Over my almost 50 years
of practice experience, I have learned quite the
contrary — that structural engineering is a muldi-
faceted gem. When I left school, I had no idea I
would be designing seismic mounts and contain-
ment vessels to move priceless art objects around
the world, and other such things. Have you ever
thought, as you passed by objects like those shown
in Figure 1 and Figure 2, about the structural
engineering that went into supporting that art-
ist’s concept? This article deals with yet another
interesting commission — a cable supported tree.

Cable Supported Tree

A client called and said, “I have an artist who
needs to support some trees in an opengpace
so that the public can view the wrées and the
roots as if they were walking through the ground
beneath the objects. Can you do it for me?”
Before I agreed to get. involved, T\learned,
through discussions with theartist, ‘that the
client thought the trees and roots could be
supported on a cable system having a 12-inch
on-center grid, and that the artist would of
course like the small diameter cables to be nearly
“invisible”. If you're like me, youd probably
think, sounds like an interesting project, let’s do
it. A major drawback — I was on vacation with
only my cell phone calculator and my client says
“time is of the essence” (always is) and that he
needs to make a presentation tomorrow.

Figure 2.

Figure 1.

Where doe$ one start on
such an unusual commission?
What ‘does the root mass
look like? How many trees
are there and what do they
weigh?®What does ‘nearly
invisible” really'mean? What do these cables look
like and/what do-they connect to? How much
cable sag is the artist willing to tolerate?

Fortunately, my client is experienced in dealing
with unusual circumstances and can ferret out
much of the detail, thus making the engineering
task a more straightforward process. Nonetheless,
I need to start somewhere and my client isnt a
structural engineer, so he doesn’t think like I do. He
could, however, readily provide space constraints,
site location, and through the artist, a general idea
of the number of trees, approximate locations and

root structure. .
continued on next page
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But if you think this is the time to put “pencil
to paper”, which in today’s world means open-
ing up a sophisticated three-dimensional
computer program and embarking on a diz-
zying array of what-ifs (and I don’t knows). ...
youre wrong! This is a perfect time to fall
back on “back of the envelope” engineering,.
Simple calculations and some approximate
cable sizing will quickly tell me whether this
artist’s idea is as unusual as it first seemed,
or actually something that I can pull off in
a reasonable way in the time permitted. If
I had been at the office, I might have gone
half-way and dusted off an old textbook (or
class notes on cables if I had them, which I
don’t) as a refresher. But remember I am on
vacation, so I can’t do that anyway. I recall
what cable theory is WL24, so I should be
good to go with some approximate figures
and cable loads. I figure the young engineers
back at the office can refine the idea later
and “prove” I am right. After a quick Google
search on cables and what they might look
like (wire rope, aircraft cable, piano wire,
non-metallic systems, etc.) and who makes
them, I am ready for a chat with my client not
only about cable options but also membrane
versus mesh versus grid supports

In the short time spansof two hours, my
client, now armed with knowledge ‘that he
didn’t have when he first'ealled me, isin a
far better position to discuss with the artist
how art and structure comestogether. Their
discussion came back to me for refinement
of the system and hand sketches (Figure 3) to
be used by my client and the artist.

Vacation is over and, with the continued
desire on the part of the artist and my client
(the institution) to move forward, a field visit
was established to view how the cable loads
would be transferred to the existing surround-
ing structure. I knew in advance that the
presentation space had been used previously
for art shows and that the walls were drywall
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Figure 3.

on plywood supperted by cold formed studs.
This of course was insufficient data to be able
to determine what load support capacity the
system possessed, but provided me with com-
fort that the facility had been built'with the
anticipation of supporting some level of wall
loads. Once on site; Tiwas-advised that the
structure on three sidesof the room was avail-
able for-cable eonnection. However, on the
fouftth side, the room needed to be narrowed
by the erection of a fourth wall containing
a 10-foot opening on one end to create a
controlled entry for viewers. Fortunately, the
design cable system could be connected to the
walls approximately 18 inches from the top

so that what turned out to be rather flimsy

20 gauge metal studs could be loaded more in
shear than bending, and my design would still
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work. In addition, the artist was amenable to
taking the concentrated loads directly to the
structure above. The design of the new wall
and the entry header were easy to accomplish,
since it was up to me.

When all was said and done, the cable system
and the “back of the envelope” design process
was, in our opinion, as interesting as the art
work itself.»




