PREDICTIVE

AN SBIR-FUNDED PROJECT TAKES EXPLOSION-ANALYSIS SOFTWARE TO THE NEXT LEVEL

n 1926, lightning triggered a massive explosion at

the Lake Denmark Naval Ammunition Depot in

New Jersey. Six hundred thousand tons of explosive
ordnance detonated, destroying nearly 200 buildings,
killing 21 people, and sending debris flying as far as 20
miles.

In response, Congress created the Department of
Defense Explosives Safety Board to develop safety pol-
icies and standard procedures.

Seventy years later, to assist the board, the U.S. Ar-
my’s Small Business Innovation Research (SBIR) pro-
gram awarded a contract to Baker Engineering and Risk
Consultants (BakerRisk), tasking them with creating
the Explosive Risk and Structural Damage Assessment

Code.

Today, leaders from the petrochemical industry are
still lining up for BakerRisk’s commercial software,
SafeSite, allowing the small company (now with offices
in three countries) to continue its impressive pattern of
growth.

SafeSite is a powerful predictor driven by verified
algorithms. It contains a library of building materials
and dozens of building types, all of which allow the
software to accurately quantify the consequences of an
explosion on buildings.

Why is this important? It allows facilities contain-
ing hazardous materials to be constructed in the saf-
est manner possible. The software can also function as

a post-construction analysis tool to identify possible

improvements at older facilities.




“It all comes down to protecting people from
explosions, plain and simple,” said Quentin
Baker, president of the company headquartered
in San Antonio, Texas.

Before BakerRisk’s innovations, the Depart-
ment of Defense had two options for determining blast
damage. They could measure a building’s distance from
stored explosives and munitions to make broad assump-
tions (a simple but imprecise technique), or engage an
engineer in a time-consuming, structural analysis of the
buildings.

BakerRisk’s SafeSite created a third option that is
fast, detailed, and reliable. But it also included an indus-
try “game changer,” accord-
ing to Baker: an accurate al-
gorithmic calculation of the
risk of serious injury or death
to people working inside
blasted buildings.

Using injury data col-
lected from the Alfred P.
Murrah Federal Building in
Oklahoma City—-bombed by
domestic terrorists in 1995—
BakerRisk added the hu-
man component to SafeSite’s
analysis.

“The Army of Corps of Engineers, in collaboration
with the Oklahoma State Department of Health, did
an excellent job of collecting injury data from people
around the explosion site,” Baker said.

In what he referred to as a “sidebar research proj-
ect,” Baker also described how BakerRisk accumulated
injury data to improve their injury database. “We then
took that database,” he said, “and developed a correla-
tion to predict serious injury or fatality inside of build-
ings. That was a game-changer. We're actually
still using that correlation now, but before that
there was no good way to estimate potential
injuries inside of buildings.”

The software was born of a decades-old
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small businesses.
game changer for small
' said Baker.
“It was for us.”

businesses,’

problem, one that was getting a fresh look in
the 1980s: How can the military quickly and
accurately predict damage to buildings from an
explosion?
“The military, for the first time, was starting to
think about doing analysis in terms of risk,” Baker said.
And in order to prioritize safety resources for high-risk
facilities, additional factors needed to be considered.
For example, a site where explosives are handled by per-
sonnel frequently would be assumed to have more risk
than a quiet, long term storage facility.

As with other research problems, the Department
of Defense knew that computers in the hands of engi-

neers from a small, innova-

. tive company could provide
IS I a n powerful answers.

When BakerRisk began
the research, they worked

t' S a from a foundation laid by the
Army Corps of Engineers’
Facility and Component Ex-
plosion Damage Assessment
Program (FACEDAP) soft-
ware. This software provided
a quick estimate of building
damage from external blasts
by assessing blast damage to each component and then
compiling the data into a composite assessment. This
technology was developed as an extension of an 8-year
project by the Southwest Research Institute for the Na-
val Civil Engineering Laboratory in Port Hueneme,
California.

But the software’s base formulas and small catalog
of buildings prevented it from widespread use. That
changed when the Army’s SBIR award allowed Baker-
Risk to begin adding its years of data and mathematical
equations to the program.

“SBIR was, and still is, an instrumen-
tal program for small businesses. It’s a game
changer for small businesses,” said Baker. “It

was for us.” #
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