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ing an historic 1,776 feet, One World Trade Center in New York
otonlyisthetallest skyscraperin the Western Hemisphere
Iso is a symbol of American pride and resilience.

Designed by David Childs of Skidmore, Owings & Merrill,
e 2.6 million-square-foot building includes office space, an
ervation deck, world-class restaurants and broadcast and
naefacilities.Once opened, thousands of people willwork
in the building, but only afew highly skilled technicians will

Protectinglife libertyand

thepursuitofhappinessat haveaccesstothetopofthebuildingtomaintainthecommunicationequipment
and lighting fixtures on the roof.

the very top oftheiconic During the final stages of construction, project coordinators and building

managers assessed the roof for fall hazards and the application of a fall protec-

new structure. tion system. The last major phase of construction for One World Trade Center

involved using a crane to hoist a 408-foot, 758-ton spire into position.
As the dozens of construction workers perched atop One World Trade Center
: lookedonandapplaudedthehistoricmilestone,crewsinstalledthefinaltwosec-

By Hannah Addison tions of the 408-foot steel spire on May 10.

“With thefinal section of spire now in place, OneWorld Trade Center stands as
theWesternHemisphere'stallesticonoffreedom,resilienceandtheindomitable
American spirit,” said Port Authority Vice Chairman Scott Rechler. “We could
nothaveaccomplishedthismomentousachievementwithoutthethousandsof

ONE WORLD TRADE CENTER:
SAFE AT 1,776 FEET

men and women who have given so much over the years toward rebuilding the
World Trade Center site. [This] milestone is a testament to the spirit of this great
nation and a tribute to all who perished during the horrific attacks on 9/11."

Throughout the project, safety for the workers who entered the construction
site was paramount. “Every day, thousands of construction workers from both
sides of the Hudson come together to create a new, vibrant Lower Manhattan,”
said Port Authority Deputy Executive Director Bill Baroni as the spire was placed
onthetopofthebuilding,addingthatthecompletionofthebuilding“symbolizes
theabilityofournationtoreboundandcomebackbiggerandstrongerthanever.”

Hundreds, if not thousands, of hours of planning went on behind the scenes
before the placement of those last segments of the spire. With the height of One
WorldTrade Center, providing fall protection for the workers building the tower
and installing the spire and for those who will be maintaining the communica-
tions equipment and lighting on the roof was a challenge.

When the spire was in the final stages of fabrication, DCM Erectors and the
Port Authority of New York and New Jersey began consulting with Rigid Life-
lines and other fall protection providers to discuss the possible system options
that would meet their needs. Rather than try to install a fall protection system
once the spire was in place, it was suggested that the fall protection system be
installed on the spire prior to being placed on the roof.

Thegeneralconsensuswasthatthesystemneededtoprovidecontinuouscov-
erage to all work areas on and around the spire for a total of six workers simul-
taneously. The project coordinators decided that a rigid track system would be
thebestoption.However,they needed ateam of engineerswho were capable of
designingasystemthatcompletelywascustomizedtotheirspecifications.Rigid
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Fall Protection

Lifelines was chosen to provide the fall
rotection system.

“We are immensely proud to be pro-
ecting America’s workers and providing
Il protection for the tallest building in
the Western Hemisphere,” said Arnold
imothy Galpin, engineeringmanagerat
Rigid Lifelines, who was the head of the
design team for the entire system.

Designing a System
~ Inordertoinstall afall protection sys-
em, a fall hazard analysis is a crucial
first step. The analysis process helps
Il protection professionals determine
‘which system is best suited for the spe-
cific hazards at a work site. John Kemp,
igid Lifelines’ national product and
ales manager, explains theimportance
f having several different staff mem-
ers present during the planning phase
f fall protection.
~ “Wheneveryouconductanyelevated
work site analysis, you want all par-
~ties present who could be affected by
any proposed solution(s),” says Kemp.
~ “You need to make sure that you have
lldepartmentsrepresentedthathavea
stakeincraftingthebestsolutionforthe
pplication. Limiting input to perhaps
nlyonedepartmentdoesnotpromote
team effort, which is critical for the
cceptance and use of a system by the
“at-risk workers.”
The fall hazards that maintenance
rews face on top of One World Trade
enter are not unique to that structure.
inyone who works on top of a sky-
- scraper is exposed to certain hazards
~ that could lead to an accidental loss of
alance and potentially result in a fall.
essons that were learned at One World
rade Center could serve to keep work-
rs safe at other high-rise buildings.

Waa

‘They Don’t Call Them
kyscrapersforNothing

The altitude of skyscrapers exposes
~ workers to hazards that may not seem
- obvioustothecasualobserver.Onesuch

- hazard that contributes to falls for sky-
~ scraper crews is the weather. Since the
‘weather can be unpredictable, it is best
~ practice to encourage workers to use a
fall protection system while accessing

~any area that is exposed to height.
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Many maintenance managers will
cancel roof work during thunderstorms
or blizzards. Workers may need to ac-
cess snow-, ice- or water-covered roof-
topstoperformemergencymaintenance
after a storm has passed. Whenever the
elements are on a walking or working
surface, workers have the potential to
slip and fall. If there are particularly
high winds, maintenance crews usu-
ally will not attempt to access the roof
area. However, wind gusts can spring
up while crews are working.Inthe event
that workers experience such winds, it
could causean unintentionalloss of bal-
ance and a potentially fatal fall.

Beyond adverse weather conditions,
there are other challenges. Vertigo is a
looming hazard for skyscraper mainte-
nance and construction crews because

“We are
immensely proud
to be protecting
America’s workers
and providing fall
protection for the
tallest building

in the Western
Hemisphere.”

— Arnold Galpin,
Rigid Lifelines

oftheheightofthebuildingswherethey
work. Sometimes workers feel light-
headed or dizzy while working at ex-
treme heights; those feelings can result
in an unintentional loss of balance. The
physical shape of the building can pose
a hazard for workers as well. Rounded
architectural styles and other modern
construction can make a building more
unique; but structures with slopes and
uneven surfaces can disorient workers
who are unfamiliar with working and
travelingalongthosetypesofbuildings.

When people are working above and
below one another during skyscraper
construction and maintenance, there is
a chance for debris or tools to fall from
one level to another. Workers easily can
protect themselves from falling debris
by wearing personal protective equip-
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ment, such as hard hats. By reducing
the chances of head trauma, workers
also will be at a reduced risk for being
knocked unconscious and falling.

Another challenge during rooftop
construction is that workers may be ex-
posedtoholesinwalking surfaces.Even
if a worker knows that a hole is at a job
site, there still is a chance that he may
forget and fall. Due to these hazard ex-
posures,itisveryimportantthatworkers
whoaredoingmaintenanceorconstruc-
tion on the roof of a skyscraper utilize a
fall protection system.

Fall Protection for
an lconic Building

In order to create a system design for
One World Trade Center that could ad-
dress these challenges, Rigid Lifelines
communicated with DCM Erectors, the
Port Authority of New York and New
Jersey and Automated Steel Detailing
Associates to perform a work site haz-
ardanalysisthatansweredsiximportant
questions:

X What does the supporting structure
look like? What are the dimensions?

X How many workers need to be
protected?

X What kind of mobility (horizontal
vs. vertical) is required to perform
the job?

X How can we provide an ergonomic
and economically friendly solution
to the specific geometry of the
work path?

X If passive systems (guardrails, hole
covers etc.) are not an option, will
active systems (fall arrest) minimize
total fall distance and swing fall
issues?

X For active systems, is there a rescue
plan for every work area?

By answering those questions, Rigid
Lifelines was able to effectively design
and manufacture a system that was ideal
for One World Trade Center. Once Rigid
understood the needs of the workersand
the construction of the building, they be-
gan manufacturing 1,206 linear feet of
horizontal trackand 769 linear feet of ver-
tical track for a combined total of 1,975
linear feet of rigid-track fall protection.

The horizontal fall protection system
is on three stacked, circular platforms
that surround the base of the spire.

Workers will be able to navigate a full
64-foot radius on these platforms and
access the communication antennas
and devices on top of the building. The
horizontal track uses standard eye-bolt
rolling trolleys to provide workers with
continuous fall protection.

The fall protection track on the top
ring is slightly different from the other
two. The top ring uses a side-pull trol-
ley and limits the places that workers
can travel. Since the top system limits a
worker’s access to a fall hazard, it is con-
sidered fall restraint. Workers connect
to all three trolleys with set-length en-
ergy-absorbinglanyards.Despitehaving
partially limited mobility, the platforms
are wide enough and the lanyards are
long enough that workers can access all
areas where they need to work, but only
havelimitedaccesstohazardousleading
edges where they potentially could fall.

The vertical fall protection system is
attachedatthecenterofeveryladderlo-
catedalongthespire.Workersaccessthe
spire ladder from inside the 104th floor.
Fromthere, theygothroughanoverhead
access hatch in the ceiling to travel to
the outside ladder within the spire. As
workerstravel up the spire, they areable
to access three different circular, grated
platforms that will allow them to remain
connected to the rigid track until they
safely are behind a guardrail.

Workers disconnect from the vertical
sections of track in order to access the
gated platform areas. During this time,
theyuseadorsal-mountedself-retracting
lanyard (SRL) for fall protection until
theyclosetheguardrailgatebehindthem.
Workers reconnect to the next vertical
section of track from behind the safety
of the guardrails. From those platforms,
thecrewalsoaccessesshortersections of
pole step ladders that take them to other
antennas that need maintenance.

Once workersreach the third platform,
they are at the base of the beacon light
assembly.Workersneedtoaccessthebea-
conlighttochangethedifferent LED light
bulbs that illuminate the top of the spire
for pilots. From the base of the beacon
light, two workers simultaneously can
connect to SRLs that serve as the fall pro-
tection system for inside the small space
of the assembly. SRLs are being used in
the assembly because the ladder is too
narrow to supporta vertical track system.
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“Since the system has been installed,
wehavereceivedvery positivefeedback
from the workers who have used it,"said
Rigid Lifelines’ Galpin.

Incorporating Fall
ProtectionIintoDesign

Many urban buildings use the rooftop
forutilitarian purposes, butamajority of
those buildings have notincorporateda
fall protection system into the structure
for protecting maintenance crews.Even
though safety engineers can design fall
protection systems that are customized
to a pre-existing structure, there are a
growing number of safety professionals
whowantto seethedesignandinstalla-
tion of fall protection systems included
in the planning and designing stages of
the skyscraper construction process.

Matthew Gillen, deputy director for
the National Institute for Occupational
Safety and Health (NIOSH), Office of
Construction Safety and Health, firmly
believes in the power of protection
throughdesign.Gillenbelievesarchitects
and safety professionals should be work-
ing together to unify a building with its
fall protection equipment.

“Many architects are using theroof on
a building more than they ever have be-
fore,” Gillen says. “The space on a roof
isbecomingahugeamenitythathasbeen
largely overlooked by architects in the
past. But now that people are accessing

rooftopareasasaliving space, architects
arestartingtoincorporatefallprevention
and protection into their designs.”
Working with many different archi-
tects and construction companies, Gil-
len typically meets resistance when he
suggeststhatfallprotectionbeincluded
in their designs. “The response | get
from architectural firms can be pretty
negative,” says Gillen. “Most architects
are of the opinion that the ‘means and

Architects,
engineers

and project
coordinators

will find that it is
easier to protect
rooftop workers if
they make safety
part of their plan
instead of an
afterthought.

methods’ for the safety of construction
and maintenance personnel is the sole
responsibility of the crew’s manager.”

Althoughdisheartening, thisisafairly
commonattitudewithinthearchitectural
community. Ultimately, fall protection
and worker safety should be therespon-
sibility of everyone involved with the
work site. Employers sometimes forget
one of the biggest benefits of having a
fall protection system in the workplace:
keeping workers productive. Because
they are not fearful about the threat of
life-threateningfalls, workersare able to
focus on doing their jobs.

Architects, engineers and project co-
ordinators will find that it is easier to
protect rooftop workers if they make
safety part of their plan instead of an af-
terthought. Since DCM Erectors and the
Port Authority of New York and New Jer-
seywereproactiveaboutincorporatinga
fallprotectionsystemintotheirconstruc-
tion process, they were able to maximize
theeffectivenessofthesafetysystemthat
wasinstalledforallmaintenanceworkers
and provide those workers with a life-
saving fall protection system. BS

(Additional reporting by Sandy Smith)

Hannah Addison is the marketing
copywriter for Rigid Lifelines and the
manager of the “Rigid Ramblings” fall
protection blog. She graduated from
Kutztown University with a B.A. in
professional writing.
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