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Esprit de corps buoys
World Trade Center
teams during
coordination
challenges inside
Ground Zero's 16-acre
shared ‘bathtub’

By Nadine M. Post

Photos by Joa Woolhead

The $18-billion redevelopment of the orig-
inal World Trade Center, destroyed on Sept. 11,

2001, by terrorists, is loaded with memories of
the tragedy. But for the thousands rebuilding the
16-acre site, the work also is loaded with patrio-

tism, indomitable spirit and a collective will to
succeed. That’s fortunate because, depending on
who is counting, there are at least seven major

projects currently under way, each with its own

team and schedule but not its own site, at least

not below grade. All the projects overlap in a

four-level basement. Consequently, the work is

also loaded with challenges.

“To have the opportunity to work on this

project is deeply emotional but also something

we're proud of,” says Nicholas Holt, a director

of Skidmore, Owings & Merrill, which is the

architect for the site’s iconic
and-coming 1,77

scraper; the up-
~ft-tall One World Trade Cen-

ter. “We knew there would be lots of opinions
and that it would be politically charged. But now
that the building is visible, there is “a sense of
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optimism” in the air, he says.

That optimism is keeping others,
still in the menches, going. The most
intense conditions are out of sight, in
the warren of the basement that fills
the site’s expanded “bathrub,” formed
by the site’s 90-ft-deep perimeter
walls. In the four-level structure, dif-
ferent projects share the same me-
chanical spaces, both horizontally and
vertically. In effect, one team’s ceiling
is another’s floor,

“We build to one point, and the
next stakeholder builds to another,”
S
dent for Silverstein Properties, the
developer of 2 WT'C, 3 WTC and 4
WTC,
$7-billion inv

“The idea was to disburse all the
facilities through the site to make it
extremely difficult to knock ourt the
services,” says Gary |. Negryez, a vice
president of the local Turner Con-
struction Co,, which is building the
B-story 2 WTC

Things are even more complicated
because of the recession. Two WTC'
hasement is home to the power supply
for all three Silverstein towers. How-

David Worsley, senior vice presi-

which te

ether represent a

ment.

ever, because of the economy, Silver-
stein is building only the basement at
this time.

The Port Authority of New York
& New Jersey—the landowner invest-
ing $11-billion in the project—is re-
sponsible for the entire site. This work
includes the agency’s own projects: the
$3.4-billion World Trade Center
Transportation Hub, the $3.2-billion

WORLD TRADE CENTER

OVER TIME
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1 WTC, the WTC Vehicle Screening
Center and the shared WTC infra-
structure and utilities, among them.
The port authority is also keeping tabs
on Silverstein’s buildings.

Complicating matters further,
there is a major effort in the immedi-
ate area to improve streets and transit
services, centered on the $1.4-billion
Fulton Street Transit Center.

The hub and the office buildings
flank the complex’s heart and soul: the
$700-million National September
11th Memorial and Museum. The lo-
cal Lend Lease is building the memo-
rial and museum. Currently, all other
project teams are standing aside so
that 80% of the eight-acre memaorial

will be able to open on Sept. 11.
“We take a lot of pride in the ef-

fort,” says Kevin P. Murphy, Lend

Lease’s museum-mermorial project ex-

Lower Manhattan J
Redevelopment Proposal

Tha Downtown Lower Manhattan oy
Association releases a master O
plan to revitalize two sections of =
New York City's al district,
One area was along the | an

River, and the other,
Includad the 15-acre 5|

WTC Enabling Legislation,
. Architects Named
New York and New Jersey s
dirgct the Port of New York Autharity
toerect the WTC and acquire and
renew the commuter rail, currently
known as the PATH, whosa frains fo
Mew Jersey pass under the site. -
Projected cost: $4’E million

Rendering shows the future for the
16-acre World Trade Center Development, includ-
ing the 1,7776-ft-tall One World Trade Center.

ecutive. “Far us, it’s more than a proj-
ect. It’s another icon for Manhattan.”

One of the most commonly heard
waords at the site is *stakeholders.” It's
really a enphemism for competitors or
competing teams working for the same
client or the same company working
for two clients on several projects,
with different consultants.

“T'hat’s the case for the local Tish-

man Construction Corp., a unit of
AECOM Technology. Tishman is the
string that runs through most of the
projects, It is managing construction
for three of the four towers under way,
excluding 2 WTC. In addition, Tish-
man is in 4 joint venture with Turner
Construction Co. for the hub, which
sits next to 2 WTC.

“We have a pretty good relation-
ship with Tishman,” says Murphy.
“You really have to play nice in the

sandbox to survive, everything is so
interdependent. The spirit of work is
terrific for the most part.”

It’s not always fun and games in the
sandbox. “We're all very focused on
,” says James Durkin,
Tishman’s senior vice president for the
hub. “There’s a lot of fighting—there
has to be.”

For example, the basement of
3 WTC, which sits between the hub
and 4 WTC, contains mechanical

our own pruix:

space that “belongs” to most of the
stakeholders, “The challenge here is
that everyone has a different team, and
we are given different drawings from
different consultants,” Mike
Goldberg, Tishman’s senior vice pres-

says
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ident for 3 WT'C, which is still in the
hasement construction stage.

“It’s very difficult. There’ a lot of
calling up different stakeholders, jock-
eying different systems, trying to get
them to fir,” he says.

To help find conflicts in the shared
spaces, Goldberg and Negrycz are
each using building information mod-
els for their respective basements.

Durkin says the teams rely on the
port authority to be the cop. *Every-
one thinks theirs is the most important
project,” says Carla Bonacei, a port
authority assistant director in charge
of managing and enforcing the WT'C
master plan, which calls for 10 million
sq ft of replacement office space. “But
everyone has neighbors [and] bound-
aries and must work together.”

Much time is spent communicat-
ing. Bonacei says her motto is FUBB,
or “Follow up beyond belief.”

The port authority’s head “cop” is
Steven Plate, deputy chief of capital
planning and director of WTC con-
struction. “I have everyone check their
résumnés at the door,” he says, referring
to the frequent coordination meetings
he leads with the principals of the hun-
dreds of contractors and consulting
firms involved with the development.

Most decisions that cross boundar-
ies are made by consensus, Plate adds,
saying, “Making real-time decisions is
important. You can't get into analysis
paralysis, or you will have 1,000 people
idling, waiting for a decision.”

Of late, the port authority is writ-
ing checks for over $160 million a

urmveils plans for 1,350-1-1all
twin towers. Each would beat
the Empire State Bullding by
1001, Consuitants for the
$350-million WTC include
siructural engineer Worth-
ington, Skillng, Helie &

Jares Baum & Bolies and
elecirical enginger Joseph B,
Loring and Associates.
ENR1/23/64P. 33

Jackson, mechanical engineer

INTERTWINED UNDERGROUND

Overlapping infrastructure at the World Trade Center is complicating construction

STAKEHOLDERS 0n one level
of the Workd Trade Center's 16-
acre, four-ievel basement, there
are mudfiple and often competing
stakeholders (aach represented
by & ditferent color on the map).

Keeping the WT'C secure from
terrorist attacks is a constant theme.
During construction, the port author-
ity has around-the-clock surveillance.
At gate checkpoints, there is a system
that runs a worker’s Social Security
number, and there is an iris scan.

For security’s sake, WTC players
are mum on many details of the com-
plex. “We follow guidelines generated
by experts,” says Plate.

In the end, even among competi-
tors, there is an esprit de corps. * This
is not about me or about individuals,”
says Plate. “This is about giving back
to the region, the country and to the
people lost on 9/11," he says. m

month, says Plate. This year, he ex-
pects port authority contractors to put
almost 82 billion worth of work in
place. Last year, the number was $1.6
billion. In 2009, it was $1.2 billion.

Plate says there are between 3,200
and 3,400 workers on-site each day.

Worker safety is a big concern. Af-
ter analyzing fall protection, the port
authority issued a two-clip policy so
that a worker in a hazardous area is
never without a tether. “We have a
three-strike policy,” says Plate.

The third time anyone is caught
without two clips on, the person is sent
home. Plate says there have been no
deaths, only some hroken bones.

WIC

DEVELOFMENT

Record-Tall Skyscrapers First Skyscraper Wind Tunnel Tests WTC Groundbreaking
in the Works for WTC Tests at Colorado State University, led by wind Port authority selects
OnJan. 18, the port authority engineer Alan . Davenpart, laanch new tool Tishman Realty &

Construction Co. as WTC
consultant-contractor in
February, (Tishman became

for tall-building design, Plans for sach twin
tower call for an extruded square, some
209 fton & side, framed in struchural steel

1966

Perimetér moment frames would form general contractor in 1967.)
= \ierendeel tnusses so that the frame acts ke Demolition of kow-rise -
agiant hollow twbe, cantiievered vertically busildings on-site beging

fram the ground.

From left: Davenport, archifect Yamasaki,
port autharity planner Malcolm P. Levy,
structural engineer John Skillng, wind
engineer Jack E, Cermak, structural enginear
Leslie E. Robertson

in March, followed by an
Aug. 5 groundbreaking
ENR3/3/66 .15
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9/11 Memorial Builders Keep Low Profile Delivering project: the 2,983 names of the 9/11

’ victims etched into the surface of

WTC'S Emo‘tlona”y Charged Hea[-t By Esther D'Amico bronze-covered parapets bordering
each of the memorial’s pools. The

pools—each of which is 31,264 sq ft

O N TH E and contains 485,919 gallons of wa-
ter—are set into the footprints of the

original 110-story Twin Towers, de-
stroyed by the terrorists.

While each pool has a pumping sys-

he building team for the eight- | one that goes deep down, In the hula— tem powerful enough to recycle 52,000
acre urban park of the $700-mil-  bub of activity at the 16-acre W™ gallons of water per minute, it is the
lion National Seprember 11 site, crews have to deliver 80% of rhn. surface of the nearly 1,600 lineal fr of
Memorial & Museum—the emotional  structured park—a giant green roof parapets that had to be robust enough
focal point of the $19-billion World  topping the site’s five-level basement- o withstand rain, scorching hear, snow
Trade Center redevelopment in Lower  in pristine condition for the looming _ and ice as well as the wear and tear of

three million annual visitors. For the
comfort of the millions of hands that

smonies marking the 10th
thing as mundane s rof 9/11.
water, stone and metal. But the team The memorial team is giving extra-

Manhattan—is obsessed with some- | Sept. 11 ¢

surfaces: ground, = anniver

will touch the etchings, the |
have a heating and cooling system,

ApELs

MEMORIALS

has a huge burden on its shoulders, = special care to the heart and soul of the
RADE CENTER OVER TIME |

Reﬂnad Design for the Base l r
ails & new design for the
omple, which would grow in cost
Smillion by 1967, (HisBlevator @@
record $:25-millon contract for 2
46 of the larpest high-speed elevators
ener built, pius 154 Ulllb‘fele\'d..ufb

WTC Slurry-Wall
‘Bathiub'

5 tory steel
capes, Eucll ahru@l

Glearing the Si!e
Soil from f

macnwnr wall
araund an 11-acre
section of the site
ENR 4/13/67 P. 62
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LEFT PHITTE COURTESY (1 MATTISAL SEFTEMEES 1 | MEMORVL & VUSELM, SIGHT Y NADWE POSTIEAR:

“The [National September 11 Me-
morial & Museum non-profit founda-
tion| was very concerned about mak-
ing the experience as pleasurable as
possible for visitors,” many of whom
will want to touch the engraved names,
vs Robert Downward, an associate

with the project’s local MEP engineer,

Jaros Baum & Bolles.

JBB and Service Metal Fabricating,
the parapet’s Rockaway, N.J.-based
supplier, knew of no prototype for a
project like this, so they started from
scratch to build a back-mounted tub-
ing system that would work within the
parapets and the nameplate system,
The fabricator built a prototype of the
panel, tested it under sunlight and
then analyzed the results using com-
putational fluid dynamics modeling.

“We calibrated the model so thatit
produced results in line with real field

conditions,” Downward says.

The result is a network of tubes
that feed water behind the bronze
plates. The tubes, nearly camouflaged,
are underneath the plates and parallel
to the rows of names,

“The spacing between the tubes

One WTC Steel Frame Moves on Up
Craws Degin erecting megacolumns

was critical to maintaining comfort-
able temperatures at the panel sur-
face,” Downward says.

Each parapet section was shipped
to the site with the tubes attached.
nifalds,
onnected the tube sections

Then, using a series of
workers

to the piping. The piping is connected
to below-grade equipment that sup-
plies the heated or chilled water.
With all 152 parapet sections in-
stalled, crews should be finishing up
backlighting by Aug. 20, says Kevin P,
Murphy, project executive for con-

struction manager Lend Lease, for-

merly known as Bovis Lend I

SC.
The memorial, at the site’s plaza
level, is a green roof that covers the
185,000-sq-ft subterranean museum
as well as the PATH commuter rail
line from New Jersey. More than 400
swamp white-oak trees-

—each nearly
one ton—surround the pools. The

memorials designers are local archi-
tect Michael Arad and landscape ar-
chitect Peter Walker, Berkeley, Calif,
(ENR. 1/12/04 p. 7).

When completed, the memorial
and museum will contain 8,151 tons

31,264
sqftis the
size of
each pool

485,919
gallons of
water

per pool

49,900
cu yd of
concrete
overall

8,151
tons

of steel
overall

of rebar
overall

400

trees

One WTC Surpasses
World’s Tallest

(n Oct. 19, 1970, the
frame for 1 WTC hit

TRIBUTES Panels with 2,983 victims' names
(left) can be heated or cooled for the comfort of
visitors. Sole surviving tree from 9/11 (above).

of steel and about 49,900 cu yd of con-
crete, according to the WTC land-
owner, the Port Authority of New
York & New Jersey.

About a year ago, New York City
Mayor Michael Bloomberg, the chair-
man of the foundation’s board of di-
rectors, decided to open the “Reflect-
ing Absence™ memorial plaza to
commemorate the 10th anniversary of
the 9/11 attacks. That decision jolted
the memorial team into overdrive.
Some 525 workers from about 50
firms have heen putting in 12-hour
s a week, since last Au-

days, seven day
gust to finish 80% of the park, s:
Salvatore Adinolfi, executive vice pres-

ident of design and construetion for
the foundation, which is charged with
developing the project. Completion is
set for September 2012, after work on
the other WTC projects is further
along.
“A lot of ingenuity went into this,

Adinolfi says. Workers labored

through extreme summer tempera-
tures to get the job done. He says they
were mindful that this is a once-in-a-
lifetime project. w

Two WTC Catches Up
TG, callad

r, tops out at
1,362 ft. The development’s
cost has grown to $650
million 7
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‘Hotel’ on high serves food, shields and stabilizes
while ‘cocoon’ keeps workers safer By Nadine M. Post

TOWER CREWS GET
ROYAL TREATMENT

or workers raising the Western
Hemisphere's soon-to-be tallest

ast food™ has an ex

skyscraper,
tra dollop of meaning. With hundreds
of eateries in Lower Manhattan, crews
erecting the frame of the §3.2-hillion

One World Trade Center—on sched-

1 WORLD TR

One WTC (:urnplete

40 = ENR = August 15, 2011 enr.com

ule to stand 1,776 ft when substantially
complete in fall 2013—have only two
options when the lunch bell rings:
They can hu_qm_nt a Subway sandwich

shoponl
ever, they can't ]t..'n e the premises.

“brown bag” it. How- §

I One World Trade Center in
Lmver Manhattan, currently 960 ft tall, is on
target to grow to 1,776 ft before the end

of 2013.

house the shop are dubbed “the hotel”
because they also contain lockers and

restrooms. The hotel scheme not only

minimizes vertical commute times, it
prevents hoist congestion.

“The goal is to make the whole
tower job move up as if workers are on
the ground,” not 900 or 1,200 ft in the
, says Mel Ruffini, project executive

ai
for the local Tishman Construction
Corp., a unit of AECOM Technology.
ction manager is under

The const

The 36 shipping containers that wuma contract with the Port Authority of

EF OVER TIME |

1985 —

Original 7WTC
Well Under Way




TION Site is hemmed in by streets
and adjacent projects, Two tower cranes speed
steel erection {right, bottom). A sandwich shop
provides lunch in the tower (battom, far right).

New York & New Jersey to build 1
WIC

The hotel is novel in its own right,
es more than one purpose. As
part of its
steel contractor DM USA Erectors
Inc. also designed the hotel to stabilize
the tower’s steel perimeter-tube mo-

2.1-hillion core and shell.

but it se

56-million contract, local

ment-resisting frame, Under Tishman's
scheme, the hotel mini-
: the needed erection-steel until

“sreel first”
miz

the structural concrete core, 10 floors
behind the steel, catches up.

There's more. Each half of the
three-level hotel sits in the core void
like two square donuts, each with a
5 through
s center, The location puts

tower-crane mast that ris

the donu
a protective roof over Collavino Con-
struction Co.s concrete crews, who
work below the ironworkers. The roof
is also a shield that allows the slower
congrete operation to continue in the
rain, allowing the concr
pace with the steel. And hatches in the
hotel floors let crews install risers on

> to keep

weekends, when the steel and conerete
operations are idle.

The hotel is but one prop in a me-
ticulously staged play to meet a de-
manding schedule for the
sq-ft 1 WT'C, originally named the
Freedom Tower, Having two tower-

-million-

crane hooks for two steel operations is
another prop that letss DCM jump
cach erane separately, followed by each

hotel half. And thatavoids a shutdown

of steel erecrion. “It's like a vertical

freight

part of Tishman's efficiency plan. To
avoid disruptive exterior-hoist shut-
downs when winds exceed 30 mph,
Atlantic Scaffolding, LaPorte, '1
is providing hoists inside the building.
The hoist scheme had to be planned
with the structural engineer because
creating a 70-story shaft to floor 100

s,

required leaving out permanent floor

beams temporarily and adding tem-

porary beams.
Tishman also developed a tactic o
keep the core and curtain-wall opera

tions out of each other’s hair. A “slider”

crane, which cantilevers off the tower’s

215,000
cuyd of sloping-in northwest corner, is used
concrete | exclusively for concrete rebar and
48,000 lumber, The slider and its mast travel
tons of up just above the curtain wall.
::.:;?tu!ai These strategies facilitate the er
tion of two floors every two weeks.
47,000 The pace is needed to keep the steel
tons of frame, currently at 960 ft, on course
il for topping out in March at 1,386 ft.
Tishman, which reports no deaths
or major injuries to date, is obsessed
with worker safety. To protect crews,
expected to peak at 1,500 this year,
First Terrorist l WTC Basement
Attack, Feb. 26 Rebuild Complete

Truck bomb explode:

underground

penople, creating a giant cratar

= WTC underground rebuilding
& wraps up on March 30. The
= rebuilt Vista Hotel reopens
for business on Nav, 1
ENR 2 230,

e, killing stx
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'STEEL FIRST' SEQUENCE The
construction manager is applying a
technigue it rehearsed on Seven World
Trade Center, which opened in 2006.
Most technical and labor issues for the
unusual approach were rescived then.

Tishman devised another first for a
steel frame in New York Ciry: A two-
story, lightweight-steel traveling sys-

Memory is a theme of 1 WTC,
which was designed by the local office
of architect Skidmore, Owings & Mer-
rill in an early collaboration with the
local office of Studio Daniel Libeskind.
The tower’s mechanical podium has a
205-ft-square footprint to recall those
of the original 110-story twin towers.
The upper 6 ft of the 33-fi-tall roof

tem, called a “cocoon,” wraps the up- —=] parapet s 1,368 ft above grade to mark
per limits of the frame in heavy netting - the height of the original 1 WTC. The
and drapes nets down 16 to 20 floors. bottom of the parapet s 1,362 frabove
The cocoon, lifted by crane as the steel grade to mark the height of 2 WTC.
grows, contains work platforms that The stainless-steel-clad corners of the
hang off the steel. Ironworkers no lon- stairs 4 foons < > new, 104-story tower are chamfered
ger have to balance on beams. 7S 5 like the twin towers.

The skyscraper sits in the north- > <
west corner of one of the world's bus- = : 2 P . Tapers and Twists
: 2 i % ! i
iest and most congested construction < = Unlike the originals, the new tower
sites: the 16-acre WTC replacement Tower < > s tapers and “twists.” The twist is cre-
for the 10-million-sq-ft office complex Lo R P L = ated by “rotating” each floor plate
destroyed by terrorists on Sept. 11, SOPR0 Enen [ S L 28 glighty, for a total of 45 degrees.
2001. The port authority’s PATH rail I Compoet dock | || Floors shrink one foot per story, creat-
tunnel crosses under the site, Con- :mx || || ing a perfect octagon in plan at mid-

struction gates have to be shared with
seven major projects under way, com-
plicating deliveries. Security is tight.
Deliveries are screened.

Before construction began in 2006,
Tishman spent months plotting op-
erations, schedules and logistics to de-
termine how to deliver a 1,368-ft of-
fice tower, topped by a 441-ft spire, on
time, on budget and safely. “We mi-
cromanage to the max,” says Tish-
man’s Ruffini. Any delay has a cascad-
ing effect on the rest of the operations
coming up behind it, he adds.

‘Tishman tracks everything, down
to each piece of steel, without the help

| WORLD TRADE CENTER OVER TIME |

1 September 11, 2001

8 Six weeks after Siverstein Properties signs a 99-year real
O gstate lease with the port authority for the 10-million-sg-ft
WTC, suicide terrorists, using two hijacked planes as missiles,
bring down the twin towers and destroy the entire WTC,
including the terminus for the PATH. Nearby buildings and
subway lines sustain damage as well. Terrorists also crashed a
plane into the Pentagon in Virginia. In total, 2,882 victims perish
that day, including 2,753 in Mew York City, 184 at the Pentagon
and 45 near Shankswille, Pa., where a fourth hijacked plane
crashed. ENRS/17/01 P. 10
42 =
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of a construction building information
model because, when the project
started, BIM was not very advanced.
But DCM used a steel BIM to deter-
mine tonnage. The project will con-
tain 48,000 tons of structural steel.
Other quantities are equally mind-
blowing. The 215,000 cu yd of con-
crete would fill a string of concrete
mixers stretching from New York City
to Providence, R.I. The nearly 47,000
tons of rebar, combined with struetural

W steel, adds up to 13 Eiffel Towers.

height, The roof is nearly a 150-ft
square, with clipped corners. The first
office floor is 42,000 sq ft; the 90th is
25,000 sq fr. “We wouldn't, in good
conscience, carry the World Trade
Center ‘square’ up” because too much
of the 42,000 sq ft is taken up by the
core at great heights, says Kenneth A.
Lewis, SOM’ project manager.

The tower is likely one of the
world’s most terrorist-resistant. “We
can't talk about the security aspect too
much, [but] we can say that the build-
ing will behave equal to or better than
U.S. embassies,” says Ahmad Rahim-
ian, the principal in charge for the

IWFOGRAPHCS COURTESY OF TISHWAN




project’s local structural engineer,
WSP Cantor Seinuk (WSPCS).
According to SOM, the life-safety
ncased in the core’s 3-ft-thick
walls will exceed local code require-
ments. There is structural redundancy.
Cementitious fireproofing is dense
and highly adhesive. The air supply
system has biological and chemical fil-
ters, The core has extra-wide, pressur-
ized stairwells. There are multiple

'&‘\-'\'l'r_‘l'nﬁ

backup systems for emergency light-
ing and concrete protection for fire
sprinklers. Emergency risers are pro-
vided. There are interconnected, re-
dundant exits, additional stair exit lo-
cations at all adjacent streets and direct
exits from tower stairs to the street,
The tower also has a dedicated stair
for use by firefighters and an elevator
to evacuate people with disabi

Even the curtain wall is hardened.
During blast tests, the mock-up wall
moved only 3.5 in. Only two lights of
glass broke, says Lewis.

WSPCS selected a hybrid structure
to reap the benefits of both steel and
concrete. The moment frames perim-

8.

eter tube is connected to a concrete
spine of shear walls through a system
of steel beams rigidly connected via
shear studs to composite floor dia-
phragms of the concrete-on-metal
deck. Foundations, 20 ft into rock,
consist of spread footings under col-
umns and strip footings under the
core. Outriggers near the roof will
connect the tube and the core.

The core, up to 110 ft square in
plan, is as “big as many residential

CHOREOGRAPHED Before a shovel hit the ground, the construction manager plotted a

highly detailed logistics plan to keep each operation running smoothly.

buildings,” says Rahimian, The core is
stiffer than the tube, so it resists most
of the wind and seismic load.

The taper and twist break up the
wind, which minimizes the negative
sail effect. The building is designed for
a 1,000-year hurricane event.

The 441-ft-tall spire’s tapered mast
will consist of stacked steel rings made
from solid-plate or lattice steel, joined
by cast-steel elements. The mast is de-
signed to support antennas and satellite
dishes, bur due w changes in the broad-
cast industry, there are no tenants to
date. However, the system meets
broadeast-industry eriteria, including
limits on lateral movement. Near the

VIDEOQ ON
ENR.COM

tower's ip, deflection is kept to 0.5 de-
grees under a sustained 50-mph wind,
says Christian Rieser, an associate in
the local office of spire structural engi-
neer, Schlaich Bergermann,

Made from a synthetic fiber that
does not interfere with broadcast sig-
nals, guy cables will anchor the mast
to the roof slab. A radio-frequency
“transparent” material will cover it
Fins on the cover will mitigate vortex
shedding, which creates whirlpool
wind eddies that induce movement,
which can cause metal fatigue.

The skyscraper’s core contains up to
14,000-psi concrete. Previously, the
highest strength used in New York City
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