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may have been on the minds of
scientists who recently discovered
something startling and new about
sound itself.
Four hundred years ago, Isaac
Newton laid down the laws of classical physics. Since then, the laws have
been thoroughly studied and tested, and
are a bedrock of modern science and
engineering. Although scientists know
they have much to learn about quantum
physics and general relativity, they were
fairly confident they knew all there is to
know about classical physics.
Imagine their surprise when it
was recently discovered that sound
waves carry mass! Dubbed “phonons,” the mass of these particles was
completely unknown and discovered
almost by accident. What’s even more
incredible: they appear to have negative mass, meaning they would fall
upward! These unknown properties of
sound have been there all along, just
unknown. Not only were the details
unknown, but the body of knowledge
itself was unknown.

The Knowledge Matrix

In engineering, there are many
examples of the oft-cited “Knowledge
Matrix.” There are things we know
we know (known-knowns) such as
the performance of steel under stress.
There are things we know we don’t
know (known-unknowns) such as, for
me at least, how to design a rocket
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engine. There also are unknownknowns, which are hard to pin
down; the best examples are related
to lack of communication, resulting in some team members with
knowledge of an item or issue, but
not all. And then there are the things
we don’t even know we don’t know
(unknown-unknowns).
Although the first three knowledge
positions allow for some planning, predictability and—ultimately—mitigation, it’s the last group, the unknownunknowns, that cause problems for
project managers in every industry,
including AEC. How can you plan for
or mitigate problems if you don’t even
know they exist?
If the unknown-unknowns are
truly unknown by everyone, then
there’s little hope in uncovering them
(aside from chance). However, many
unknown-unknowns in our industry are susceptible to illumination
because someone has information
that can change the thinking around
a problem.

Diversify Viewpoints

I recall an anecdote about NASA
scientists planning a mission: A group
of 50 rocket scientists will probably
not perform much differently than a
group of 51 rocket scientists. That 51st
rocket scientist likely brings a similar
body of knowledge, assumptions and
viewpoints as the first 50. However,
if instead of adding another rocket
scientist, what if the 51st person was a
chemist? Or biologist? The group now
benefits from a point of view that’s
(presumably) unhindered by conventional “rocket-scientist thinking.”
This approach has broad application in
the AEC industry.
How many times have you heard
(or unfortunately said) “... because
that’s the way we’ve always done it”?
Perhaps not literally spoken, but there
are implicit assumptions about the
way things are designed, managed,

built, etc., that can obscure the
unknown unknowns, keeping them
hidden. By inviting and encouraging
diverse viewpoints to our projects, we
open the door to challenging assumptions long held to be immutable truths
and, in doing so, shine a light on possible better ways to do things.
Luckily, our industry is waking
up to this concept on several fronts.
Inclusion of ideas from diverse genders, cultures and life experiences is
low-hanging fruit with the potential
for big financial returns. Technology
also provides tools for letting us
see things differently; technology
conceived, designed and built for

Each of us has the
ability to challenge
these implicit
assumptions as we go
about our daily tasks.

one purpose often is reimagined and
repurposed for another, resulting in a
new way of looking at or doing tasks
that were previously “always done”
another way.
Personally, each of us has the
ability to challenge these implicit
assumptions as we go about our daily
tasks. Take some time to ask yourself
“why am I doing this task this way?”
“Is it possible there are better ways to
do it?” And then ask someone in a
different field the same questions.
With a sustained attack on our
assumptions, perhaps we can uncover
some of the unknown-unknowns in
our industry, and move them to
known-unknowns and eventually
known-knowns.

Mark Scacco, P.E., is the Editor in Residence for
Informed Infrastructure magazine and a 25-year
veteran of AEC technology and design consulting. He
is co-founder of Scacco LLC and can be reached via
email at mark.scacco@scaccollc.com.
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ReEngineering The
Engineer: Why Not
Dream Big?

April 2019, Informed Infrastructure
Mr. Fitzpatrick,
Informed Infrastructure is a must
read for me, and I applaud your article
in the April 2019 issue. Your message
should serve as a call to arms for all of
us in the design/construction field to
think outside the box and ask “why
not?” Further,
I believe it
REENGINEERING THE ENGINEER
should be
Why Not Dream Big?
applicable
to those in
positions to
call the shots
on how and
when we can
introduce
innovative
designs or
procedures:
for example,
agency regulators who review our permit applications and/or the plant operators who
prescribe and control who does what
and which products are purchased, etc.
Many agency regulators provide
rules, regulations and design parameters relying on design manuals that
are either outdated or fail to recognize
specific issues not directly related
to the immediate purposes of the
project. Their rules, however, dictate
whether or not a permit is approved,
thus either changing or delaying the
project. Plant managers often refuse to
accept changes in order to ensure their
maintenance staff and equipment
don’t need to be changed.
That said, it’s articles like yours
and Mr. Scacco’s (left) that encourage the type of changes necessary to
provide a different environment for
preparing our future infrastructure.
Keep up the good work.
When I started my company
several years ago, I decided
to play the “I need to
be close to home” card.
Instead of commuting 20
miles to Charlotte, N.C.,
every day, I found some
office space close to our
home. I was pretty sure
I’d be spending a lot of
late nights at the office,
and I didn’t think trying to drive home from
DOUGLAS G. FITZPATRICK, P.E.
Charlotte late at night (or
early in the morning) was a particularly good idea.
If I felt that not being “downtown”
was jeopardizing my business, I could
always uproot the office and look for
something in Charlotte. Fifteen years
later, I’m still about a mile and a half
from our home.

Benefits of a Commute?

No one would argue a five-minute
commute is a bad thing, particularly
here in Charlotte, but I enjoyed the
time on the road listening to NPR
or news talk or the business stations. More times than not, I actually
learned something outside my field of
expertise on the way to work.
These days, I hardly have a chance
to listen to an entire song on the way
to work. And when I have meetings
in Charlotte—which isn’t as often
as it used to be—my mind usually is
cluttered with things yet to be done,
problems needing to be solved or
thoughts about where the company
should go. So rather than listening
to “talk radio,” I find myself locked
onto a radio station that’s just background noise.
However, I found myself in the
car most of Jan. 21, 2019, which was
Martin Luther King Day. About midway through the day, I realized I was
hearing a song for at least the third
time since that morning. It was a
unique song, which was why it caught
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my attention. I heard it two more
times that afternoon. I noted the artist
and went home to do a little research.

Words to Live By

The song, “What the World Needs
Now Is Love,” was a 1971 Billboard
charts No. 8 hit by Tom Clay. It’s a
medley of sound bites from speeches
and live radio coverage related to the
assassinations of John F. Kennedy,
Martin Luther King and Robert
(Bobby) Kennedy. There was a particular part that resonated with me. It was
Bobby Kennedy’s eulogy—given by his
brother Edward—and recounted how
Bobby often quoted George Bernard
Shaw, saying “Some men see things as
they are and say ‘Why’? I dream things
that never were and say ‘Why not’?”
It seems most people are just doing
the same thing, over and over again,
putting one step in front of the other
every day. Perhaps there’s something
to be gained by stopping to reflect on
what we’re really doing and where
we’re really headed, as engineers and
engineering firms.
Our industries—both the design
and construction side—are burdened
by processes and ideas rooted in the
way things were done years ago.
There’s certainly a large element of
that based on what and how we were
taught as we came up through the
ranks. “This is how it’s always been
done” has been said more times than I
can count, even in our office.
Software has made our analytical
lives significantly easier through the
years. Long gone are drawn-out hand
calculations and moment-distribution
methods ... thankfully. Technology
has enhanced how we collaborate
together, communicate and visualize our work months before a shovel
ever hits the ground. But although
these enhancements to how we work
are extremely beneficial, they’re not
what George Bernard Shaw and Robert
Kennedy were driving at.

Challenging the Status Quo

It’s not enough to understand why
things are the way they are; think
outside the box and positively change
the way they’re done. SidePlate, for
example, developed a better mousetrap
for high and low seismic applications.
Through forensic studies after the 1994
Northridge earthquake, they saw shortcomings in current seismic connections
and envisioned a different connection
that solved inefficiencies as well as

Change the way you
think. Don’t focus on
what is; but instead
have the curiosity to
wonder what could be.

significantly improved upon them. That
single innovation changed the way we
offer solutions to our clients, particularly here on the East Coast.
Engineers don’t need to wait for a
natural disaster to start looking for
ways to better our profession. There
are opportunities everywhere; you
just need to look around. Look at your
work habits, your firm’s processes
as well as the bigger picture of how
we build buildings and how we, as a
profession, can better contribute to
that process. We need to come out of
our shell and be a larger part of the
construction process—not just a “necessary evil.”
Change the way you think. Don’t
focus on what is; but instead have the
curiosity to wonder what could be.
When you start thinking differently
and asking yourself better “what-if”
questions, you’ll be amazed by what
you come up with.
Douglas G. Fitzpatrick, P.E., is the founder, president
and practicing engineer of Fitzpatrick Engineering
Group, a 14-year-old structural engineering firm
specializing in commercial and healthcare building
design; email: dfitzpatrick@fegstructural.com.
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Sincerely,
Les Tinkham, P.E.
Senior Project Engineer
Eastham & Associates
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