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CLEMSON PROVIDES TEXTBOOK
CASE OF PERFORMANCE-BASED
FIRE PROTECTION

Unigue approach to smoke detection at NCAA
national champion’s practice facility improves safety
while dramatically lowering cost

by Del Williams

oo often when educational facilities

I look to add unique or architecturally
impactful buildings on campus,
restrictive fire codes put a damper on designs

or threaten to significantly increase costs and
compromise functionality.

However, Clemson University, which recently
constructed a new state-of-the-art home for
its 2016 NCAA championship football team,
was able torethink conventional wisdom with
a radical, more flexible approach to fire code
interpretations.

The Allen N. Reeves Football Complex is
the firstin South Carolina history to utilize
a performance-based design code analysis
approach (tested to meet specific goals)
to fire code safety, instead of a traditional
prescriptive approach (adhering strictly to
written codes), according to Paul Borick, one of
Clemson University’s Capital Projects project
managers for renovations and new construction.

“Universities have so many uniquely shaped
or large volume spaces - like sports centers,
pools, weight rooms, aerobic rooms, as well
as classrooms and labs pushed up against
multi-story structures and assembly areas -
that don't quite fit the prescriptive fire code,”
said Borick.

PERFORMANCE BASED DESIGN
In traditional prescriptive based designs,
building codes usually require specific,
measurable design criteria that are meant to
govern typical building situations, based on
past loss history and standard construction
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methods. While this works well in routine cases,
the approach can lack flexibility when buildings
have unusual design parameters.

As an International Code Council (ICC)
accepted alternative, however, performance
based design allows “alternate materials and
methods” that offer equivalent or superior fire
safety performance. In terms of enhancing fire
safety, this often involves utilizing scientific
calculations and engineering as well as
computer fire modeling to determine how
a building would respond to fire. With this
approach, a design is considered acceptable if

b o thefire engineering calculations demonstrate

that it meets the measurable performance

criteria set at the start of the process.

In Clemson'’s case, to consolidate operations
the university sought to construct the
142,500-square-foot Allen N. Reeves Football
Complex adjacent toits existing indoor football
practice facility and outdoor practice fields.

The state-of-the-art building, designed by
architecture firms Goodwyn Mills and Cawood,
Inc. (GMC) and HOK, adjoins the indoor
practice facility and outdoor practice fields,
consolidating football operations into one
complex. The complex features include 1.5
acres of outdoor leisure and entertainment
space, hydrotherapy, training, weight room,
steam room, recovery room and a Gatorade
fuel bar.

“We wanted to put a new two-story football
complex building next to our indoor practice
facility, which has a full football field, but the
prescriptive code made this difficult,” said
Borick, who sought to avoid separating the
two buildings in order to keep the team on a
tight, regimented schedule.

According to Borick, this design was important
to allow players to go from one area to the next
(such as from the weightlifting room to the
practice field) without having to walk outside
in adverse weather conditions.

“The challenge was that if we attached the
two buildings, the prescriptive code would
have required us to separate the buildings by
60 feet or create a firewall between them, as
well as fireproof all the existing structural steel

said Borick. “This would have cost well over
$1 million, so we had to find an alternative.”

Clemson turned to Jensen Hughes Inc., one of
world’s the largest fire protection and life safety
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in our big, open 100,000-square-foot facility,”

engineering and consulting firms. In addition,
as required by the South Carolina Office of
State Engineer, the university employed
Fisher Engineering Fire Protection Engineers
to perform an independent third party peer
review of the Jensen Hughes performance
based code analysis. Fisher also had extensive
experience with performance based designs.

“The way the building was configured, it did not
fitinto the prescriptive requirement box,” said
Mike Ernst, Senior Fire Protection Engineer at
Jensen Hughes. “So we looked at the intent of
the prescriptive code requirements and asked,
‘What's the goal? What level of safety is the
prescriptive code requirement trying to meet?’”

Due to the project’s unique design requirements,
modification of the indoor practice facility was
necessary to accommodate the construction
of the adjacent two-story building.

“We went back and analyzed how they could
configure it to meet the prescriptive code
requirements, which meant making a two
story building a big single story building,” said
Ernst. “We then compared the level of safety
of the single story configuration to the desired
two-story building configuration.”

By adopting a performance-based design
approach, computer egress modeling software,
and an innovative smoke detection technology,
the university was able to dramatically reduce
the project cost while increasing safety.

In a performance based design approach, it
turns out, one of the ways to meet safety code
is to utilize egress modeling.

As such, Jensen Hughes employed Pathfinder
egress modeling, which enables advanced
evaluation of pedestrian movement,
evacuation, and congestion studies through
software-based simulation. This included going
to the facility and observing how the football
players moved throughout their existing
building and interacted with each other in
egress corridors and room exiting.

“Jensen Hughes staff filmed how our football
players exited their main team room and
moved together before entering their individual
position meeting rooms,” said Borick. “They
analyzed the video to determine how their exit
could be expedited and restrictions removed.”

Along with this, Clemson utilized advanced
smoke detection technology in the form of
four VESDA-E VEA fire alarm system units,
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manufactured by Xtralis, a global provider of
early detection and remote visual verification
of fire, gas and perimeter threats.

“Forthe VEAyourdetection timeis essentially
zero,” said Ernst. “We had multiple scenarios
with different levels of occupant loading in the
building based on the way the university uses
it. Overall, we gained 2-3 minutes of time to
egress foreach scenario due to early detection
[compared to standard detection].”

In smoke detection, advanced technologies
such as the VEA provide earlier warning by
aspirating - ordrawing in air - from each room
through small, flexible tubing. The air is then
analyzed to identify the presence of minute
smoke particles in a continuous process.

Thisisinstark contrast with the way traditional
smoke detectors are designed. Conventional
detectors are typically installed in each room
or common space and connected to a central
fire alarm panel by low voltage electrical
wiring. When a significant amount of smoke
accumulates in the chamber of the smoke
detector, the alarm sounds.

“The VEA allowed us to get earlier warning to
the occupants, which allowed them to move
earlier and fully egress the building in less
time than the prescriptive alarm initiation
requirements,” said Ernst.

“By going to a performance based design and
[aspirating technology], egress is faster and the
building safer than if we followed prescriptive
code,” agreed Borick.

The technology was first introduced in the
early 1980s by Xtralis as the VESDA (Very
Early Smoke Detection Apparatus) system. The
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company now offers a VEA model that consists
of small, unobtrusive sample points in each
room. The air is analyzed using sophisticated
laser-based technology at the central unit
located within 300 feet.

As a multi-channel, addressable system, the
central unit can pinpoint the exact location
of the alarm. A single system supports up to
40 sample points and can be extended to 120.

The system is also sophisticated enough to
allow for three levels of sensitivity that can
significantly reduce false alarms. For example,
the system can differentiate a fire alarm
triggered by someone smoking in aroom from
an alarm activated by a smoldering fire.

“The VEA system provides earlier, more
intelligent alerts so the fire department can
act quickly,” said Borick. “Eliminating false
alarmsis alsoimportant so our football players
and coaches do not have to vacate the building
any more than is necessary.”

Even with these benefits, one of the primary
advantages of an aspirating smoke detector
system s its ease of maintenance, inspection
and servicing.

While spot smoke detectors are reliable and
relatively easy to install, NFPA regulations
also mandate annual inspection and testing
of each unit for many facilities including
colleges and universities. This tedious and
time-consuming process requires a fire alarm
contractor to enter each room, introduce smoke
directly into the detector and verify that it
functions properly. This is often covered under
ongoing maintenance contracts where fire
alarm contractors make a significant amount
of their profit.

According to Ernst, the aspirating technology
significantly simplifies such annual smoke
detector maintenance.

“Maintenance wise, you have a few VEA
detectors with about 160 sampling points in
this building [that can be tested from a central
location each year], which is a lot simpler,” he
said. “Traditionally, that would have required
about 160 spot smoke detectors to be tested
every year at varying heights and locations,
including some 20-30 feet off the ground, such
as the weight room.”

Since the NFPA requires annual inspection of
detectors to ensure that they are functional,
the ability to test them from one location
also enhances security at the Allen N. Reeves
Football Complex.

“It is top secret stuff these days and we
don't want contractors wandering around
unescorted,” said Borick. “It helps with security
that the detectors can be checked from one
spot.”

For university administrators overseeing
any type of building, addition, or renovation
that does not quite fit the prescriptive code,
Borick recommends considering the use of a
performance-based code provision.

“The ultimate goal in any collegiate environment
is safety, getting people out of the building
quickly in case of a fire,” concluded Borick. “In
that regard, by following performance based
design, | think we have created a much safer
environment for our student-athletes in this
new facility than if we followed the prescriptive
code. While our project may be the first to use
this design method in South Carolina, | soon
expect a slew of such projects may also consider
this method on campuses nationwide.”

Photos courtesy of Michael Robinson Photography
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ON THE ROAD TO

NEW YORK

- the 2K Classic benefitting Wounded Warrior
Slnce 2012’Pr0ject® (WWP) has made empowering
veterans an integral part of its festivities. Each November, the basketball
tournament transforms the game day experience into a multifaceted event

— from regional rounds to a final championship game — that promotes the
spirit of teamwork and honors the service and sacrifice of injured veterans.

In addition to the chance to enjoy an evening of basketball, each of the four
participating schools offered two wounded warriors an invitation to serve
as honorary co-captains at both the regional rounds and the championship
games in New York. Warrior and school pairings included Demettrious
Dawkins and Jennifer Norris with Providence, Rob Rinkenberger and Donna
Pratt with St. Louis University, Barbara Hawn and Darren McEldowney with
Virginia Tech and Lorenzo Campbell and Adam Jennings with the University
of Washington. Embraced as teammates by their assigned schools, the
veterans were encouraged to attend practices and locker room talks, join
the student-athletes and staff for team meals, travel with the teams to
the championship at Madison Square Garden and stay at team hotels while
in New York.

OLD FANS, NEW FANS AND LIFELONG FRIENDS

Veterans attending the 2K Classic often include fans, alumni and current
students of the participating schools, and 2017 was no exception. Darren
McEldowney, honorary co-captain for Virginia Tech, is well acquainted with
the longevity of Hokie fandom. His parents have been football and basketball
season ticket holders since 1967 and McEldowney jumped at the chance to
get the total Hokie athlete experience while also having the opportunity to
meet fellow warriors and receive recognition for his service.

Though not all participants have previously cheered for their paired team,
many become lifelong fans through newly forged friendships with players,
coaches and staff. A significant part of the 2K Classic opportunity includes
getting out of one’s comfort zone and traveling to a new environment away
from family and caretakers. Empowered by the camaraderie of their basketball
family, injured veterans are able to tackle this daunting experience through
the comfort and support of a team unit.

ATHLETICS ADMINISTRATION

“I think the biggest highlight has been that I've been accepted into a team,
the Providence Friars. From the get-go they have made us feel welcome
and have taken care of us,” said Army veteran Jennifer Norris. “These guys
just make me feel alive in addition to joy because it’s not just a fun sport;
| am part of something that’s bigger than myself. | am part of this team.”

REACH OUT AND SPEAK UP

Many of the injured veterans served by WWP struggle to transition back
into civilian life after years of service. These warriors are still adjusting to the
daily challenges that accompany their injuries. Collegiate athletics events,
like the 2K Classic, provide them with a reason to get out of the house and
reconnect with their fellow veterans and surrounding communities. The
healing process can be a long, frustrating and often lonely journey and
building relationships and expressing those insecurities is a key component
of a successful recovery.

“Realizing that there’s more people out there that deal with the same things
| deal with daily is a huge relief and a big stress relief to talk about what
they're dealing with and how they deal with it,” explained Adam Jennings,
Marine Corps veteran. “The biggest thing that | can tell other veterans who
are either just getting out of the military or just gotten injured is to reach
out as much as you can to other veterans, other people in your community
and your support group. The best thing you can do is talk about it.”

GIVE THANKS THROUGH RECOGNITION

This fall, more than 1,000 injured service members were honored during
game day activations at colleges, universities and conferences across the
country. From on-field recognition to elaborate halftime ceremonies, each
event offered a rewarding opportunity to honor our nation’s brave men and
women and give thanks for their service.

“I think you can say a lot of us are shy about being recognized,” Norris observed
about her fellow 2K Classic attendees. “But to see how genuine everyone
was with their response towards us and just to stand there after you did
give so much for your country and to be recognized in that way — it meant
alot and I really appreciate those folks that showed that thanks for us.”

To host a collegiate sports event with Wounded Warrior Project or learn
more about how to include veterans beyond game day experiences, please
contact Lis Garcia at Lis@themeridiangroup.com.
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