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An Engineering Marvel ««

State Renaissance Court Is Being Constructed Above an NYC Subway
Station and With Building Codes That Have Yet to Be Written

f geologists were able to warn

New Yorkers of an impending

earthquake of epic proportion,

residents of at least one particu-

lar building would likely take the
news in stride. That’s because the build-
ing is being built under seismic design
and engineering standards unprec-
edented in the history of New York City
residential construction.

When construction is completed early
next year, it will be one of only 90-some-
thing buildings in the world—mostly
in Japan and California—with seismic
engineering measures able to withstand
the catastrophic force of a 500-year
earthquake. The building is also being

constructed with unparalleled vibration
and acoustic design and engineering
standards.

Why all the fuss for a seemingly ordinary
8-story building? It’'s hardly an ordinary
construction project.

In New York, this construction is the first
ever residential building, called State
Renaissance Court, whose vertical sup-
port will come from one of the subway
structures of the city’s underground rapid
transit system. And although the subway
structure will be its vertical support, the
building is being constructed indepen-
dently of (a soft interface) and completely
isolated structurally from (minimal lateral

load transfer) the subway structure itself,
making this project unique and unparal-
leled in New York and the United States.

The centerpiece of this complicated, un-
precedented engineering and design is a
Steel Spring Isolator—a device custom-
designed specifically for this project by
Vibration Mountings & Controls, Inc., a
New Jersey-based nationally renowned
authority in vibration isolation.

The building structure sits on these iso-
lators over the New York City Transit
Authority (TA) structure and is tethered,
as it were, by deep pile foundations at
east and west locations at the rear of
the building. The first floor is like a 440-
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foot-long by 90-foot-wide truss turned
sideways, sitting on isolators above the
TA load points and supported at each
end by pile foundations. As a result of
the isolators, seismic and lateral forces
bypass the TA structure and instead are
transferred to the pile foundations. The
isolators also protect the building from
subway vibrations.

“The first floor is essentially a ‘floating’
platform, analogous to a tabletop with-
out legs, that sits on a complex network
of 270 Steel Spring Isolators that allows
a soft connection with the subway struc-
ture, keeping the building from making a
fixed contact,” explained John J. Frezza,
president and CEO of New York-based
Strategic Construction Corp., the general

contractor and developer of State Re-
naissance Court—158 market rate and
affordable housing units, 20,000 square
feet of ground level retail space, and in-
door parking being constructed directly
above the Hoyt/Schermerhorn Street
subway station in downtown Brooklyn,
N.Y. The project encompasses a total of
196,000 gross square feet.

The developers are a joint venture part-
nership of Strategic Development and
Construction Group and IBEC Building
Corp., both based in Brooklyn.

They Had to Establish a Science

“Building above New York City’s sub-
way system is not new; in the past, all

buildings over subway structures were
anchored into the neighboring ground.

But constructing a residential building
whose vertical support will be provided
by the existing subway structure—with-
out the building’s first floor actually
being rigidly affixed to the subway
structure itself—is exciting and unprec-
edented engineering in New York,”
Frezza said.

So exciting that the amount and type
of engineering and design going into
this construction is groundbreaking in
New York City, according to the proj-
ect’s co-structural engineers Neil Wex-
ler, president and CEO of renowned
engineering consultants Wexler & As-
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sociates, and Stanley Gleit, president
of Gleit Engineering Group, P.C., both
based in New York.

“All engineering projects have a sci-
entific base usually found in existing
building codes. But that wasn’t the
case with this project. The science did
not exist because earthquake force
was only introduced into New York
City’s building codes five years ago,
and the city has yet to adopt strin-
gent seismic performance standards
from the International Building Code.
Therefore, we had to establish the
science, then apply it to the engineer-
ing, design and construction process,”
Wexler said.

The result, according to Frezza, is “en-
gineering that rivals” high-rise construc-
tion in Japan and buildings in San Fran-
cisco and other West Coast cities where
activity of earthquake force is frequent.
“In fact, the engineering is more equiva-
lent to the structural design standards of
a nuclear power facility, rather than an
ordinary residential building,” he said.

The science and engineering had
to be developed around parameters
mandated by the New York City Tran-
sit Authority, the public agency that
operates the city’s underground rapid
transit system.

One absolute mandate by the TA was
that the developers had to prevent wind
forces and other lateral forces (in the
event of an earthquake) from impacting
the subway structure.

After researching the TA structure,
James McCullar, the project’s chief ar-
chitect and principal of James McCul-
lar & Associates, designed the building
to fit over the underground subway

_t“ruél The building structure sits on spring isolators over a
'2' ! subway station and is “tethered” by deep pile foundations
at east and west locations at the rear of the building.

structure and coordinated structural
and acoustic design in accordance
with all required design parameters.
McCullar’s architectural analysis es-
tablished design and isolation require-
ments to meet the 2000 International
Building Code seismic code and the
strict criteria of the TA.

Acoustic design criteria were then estab-
lished by New York-based Shen Milsom
Wilke, which specializes in acoustical
and vibration engineering, followed by
VMC’s design and fabrication of the
Steel Spring Isolator.

The TA does not want the building to
pull the subway structure from side-
to-side if earth tremors were to occur.
Besides the issue of seismic isolation,
with trains rumbling through the sub-
way tunnels on a 24-hour basis, vibra-
tion and acoustic issues also had to be
addressed to ensure quality habitabil-
ity, according to the developers, who

retained VMC and Shen Milsom Wilke
for their expertise in this science.

Shake, Rattle & Roll

The TA structure was originally de-
signed in 1936 to accommodate a
new building with load points in a
grid across the subway roof. Recesses
were designed in the TA roof for fu-
ture cellar mechanical spaces. After
the subway station was built, the site
remained an open parking lot on shal-
low fill above the TA structure until the
design of State Renaissance Court.

“Although the city’s forefathers had the
vision to pre-engineer this particular
subway structure to support a 40-story
building, provisions for earthquakes
were non-existent when the subway
structure was built 70 years ago,” ex-
plained VMC President John Giuliano.
“Since the building will sit directly
above a subway structure that will

4
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provide its vertical support, we had to
meet seismic and gravity load criteria
that does not even exist in New York
City building codes.”

Wexler said they had to research other
sources to establish the scientific base of
the project. “It had to be science, design
and engineering under the parameters
of zero tolerance. The TA would have it
no other way,” he said.

“The science has established the
engineering principles. In turn, the
engineering principles have driven
the design development and the con-
struction means and methods. Our
building will set the scientific stan-
dards and engineering performance
policies for future residential con-
struction of this nature in New York,
as well as other urban areas of the
country,” Frezza said.

An external support network, or “cush-
ion,” had to be created to meet seismic
parameters. Thus, VMC designed cus-
tom Steel Spring Isolators that separate
the building from the subway structure,
attenuating vibration and sound from
moving trains and, on a greater level,
cataclysmic earth tremors.

“A Steel Spring Isolator was used in
order to accommodate the site’s vi-
bration range of 4-to-90 Hertz for high
and low frequency sound and vibra-
tion, and to maintain performance
over time through all types of envi-
ronmental factors. The steel also sits
on Teflon, a low co-efficient of friction
material, so the building can effec-
tively slide over the subway structure
in the event of shock loading,” said
Giuliano, who explained that this was
further added to the device as a fail-
safe measure.

A “cushion” helps meet seismic requirements. Custom steel spring isolators separate the building from the
subway structure, attenuating vibration and sound from moving rains. Also, the steel sits on Teflon so the building

can slide over the subway structure in the event of shock loading.

The springs have been designed with a
compressibility factor that allows them
to maintain their lateral resilience even
when the building achieves its maximum
dead and live load, or gravity load.

Sounds of the Subway

The 270 Steel Spring Isolators sit
on top of 26 concrete-encased steel
girders, or “load points” (which are
part of the original subway struc-
ture), and, in turn, the building sits
on top of the isolators. The girders
were reinforced with concrete “ped-

estals” to provide a base for the
isolators. The first floor girders of
the building sit on the isolators, and
thus separate the first floor from the
subway structure. The first floor acts
as a horizontal diaphragm transmit-
ting all of the forces to the piles in
the adjoining lots, explained Raphael
A. Marotta, PE, of Gleit Engineering
Group, P.C., the project’s Engineer of
Record. The developers said Marotta
and his company have seen the proj-
ect through since its inception and
are responsible for making most of
the intricate details actually work!
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The entire first floor platform is con-
structed in a way that allows it to actu-
ally displace, or move laterally relative to
the subway structure, up to a maximum
of a half inch. The isolators provide a
“soft” connection, allowing the building
to slide over the subway structure as the
ground, theoretically, moves during an
earthquake, according to Giuliano.

“Seismic design loading is predomi-
nantly a horizontal loading due to pri-
mary and secondary waves generated
by an earthquake,” he explained.

ability for the building’s future resi-
dents,” he continued. “This guarantees
that there will be no transfer of sound
and vibration up and through the build-
ing from the subway.”

Giuliano said, “As trains move through
the subway tunnels 24 hours a day, they
create noise and vibration that would be
intrusive to the building’s inhabitants.
Our site surveys determined that a sys-
tem isolating low frequency disturbances
would be required, so we ultimately de-
cided on Steel Spring Isolators.”

At the pile cap itself, the transfer
platform is rigidly connected laterally
through the use of seismic restraints
(“dumbbells”), which act to transfer
the building’s lateral loads directly to
the pile system, but still allow for verti-
cal displacement because of the spring
compression at the application of the
final dead and live load. The seismic
restraints are secured to the transfer
girders and then welded to an embed-
ded plate within the pile cap, which all
allow vertical displacement when the
Steel Spring Isolators are loaded.

“When standing on the first-floor platform, you feel absolutely no vibration when the train passes below.

Standing on the existing sidewalk adjacent to the buildings first-floor platform, however, is noticeably

different, as you feel the vibration of the passing train under your feet.”

Frezza said the Steel Spring Isolators
accommodate all loading conditions,
both static and dynamic, by transferring
seismic loads to an external pile matrix
through seismic restraint devices con-
nected to the platform’s transfer girder
system. The isolators also act to attenu-
ate structure-borne vibration and sound
generated by the active subway below.

“The fact that the building is being
supported by the subway structure
raised concerns over vibration and
sound. Therefore, the Steel Spring Iso-
lators are designed to accommodate
three different performance aspects,”
Frezza explained.

“In addition to transferring the build-
ing’s dead and live load, and mitigating
significantly the transfer of lateral load
to the subway structure, the isolators
will attenuate structure-borne vibration
and sound caused by the trains—and,
thus, maintain a quality level of habit-

Hesky Brahimy, one of the develop-
ment partners, expressed his satisfac-
tion and justification for the significant
resources invested on vibration and
sound attenuation to assure a high
level of habitability for residents.

“The Steel Spring Isolators absolutely
work!” Brahimy declared. “When stand-
ing on the first-floor platform, you feel
absolutely no vibration when the train
passes below. Standing on the existing
sidewalk adjacent to the building’s first-
floor platform, however, is noticeably
different, as you feel the vibration of the
passing train under your feet.”

Part of the external support structure
includes two separate monolithic pile
caps (“thrust blocks”) that are 12.5
feet wide, 9 feet deep and 50 and
90 feet long, each placed encasing a
deep battered mini-pile system—*the
matrix”—containing 140 separately

augered mini-piles.

What About the Walls?

Meeting structural, seismic and acous-
tical standards was one thing for the
building’s overall construction, but
what kind of exterior wall would fit
those standards? As it turns out, the
final selection of exterior walls also
helped get the construction schedule
back on track.

The exterior walls are a pre-fabricated
panel system manufactured by Island
Construction Companies of Long Is-
land, N.Y.

Using a pre-fabricated exterior wall panel
system provided several advantages.

First, in dynamic computer model test-
ing, pre-fabricated exterior wall panels
proved to be less rigid than standard
masonry construction. From a seismic
standpoint, less rigidity and greater
flexibility allows dynamic forces to
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dissipate more readily, according to
Frezza, noting that the pre-fabricated
wall system used in this project helped
the developers meet seismic standards
and requirements.

Also, the pre-fabricated wall panels are
lighter in weight than standard masonry
construction, helping the developers
meet seismic requirements that dictated
a lighter-weight building.

“The system functions like a curtain
wall, which helps reduce weight on
the building structure itself. The pan-
els are hung from floor-to-floor, with
each panel separated by a joint so it
has the capability of moving slightly.
These characteristics were important
to seismic requirements, and the wall
system was fabricated with that in
mind,” Frezza explained.

Other advantages include the following:

Indoor panel fabrication (rather than
standard, hand-constructed masonry)
allowed for a more controlled, uniform
construction of the wall system. “Better
construction controls provide a number
of benefits, for example, a high thermal
quality,” Frezza said.

The wall panels were fabricated simulta-
neous to the construction of the super-
structure—a significant advantage, ac-
cording to Frezza, because “as soon as
the superstructure was completed, we
were able to immediately install the ex-
terior wall panels since they had already
been fabricated. Installation of the pre-
fabricated panels took a fraction of the
time it would have taken for standard
masonry construction,” he said.

Pre-fabrication resulted in ease of
construction. “Logistically, eliminating
the need to assemble scaffolding on
site. made this part of the construc-
tion easier and quicker,” Frezza said.
“This was important because we lost
a good deal of time on the front end
during the approval process because
of the stringent seismic standards and
TA requirements that had to be met,”
he added.

Architectural Issues

The construction of State Renaissance
Court was not without its architectural
issues.

“It was initially designed as two sepa-
rate buildings because of an impos-
ing above-ground subway ventilation
structure, which sits on this parcel of
land. So the building had to be archi-
tecturally designed to hide this eye-
sore,” McCullar said.

“The location of the subway vent struc-
ture not only impacted the architectural
design, it complicated the layout of the
steel and also added to the engineering
and structural complexity of the plat-
form design. But the development team
made it work,” Frezza said.

McCullar added,
separate buildings would have been

“Originally, two

joined by a one-story connecting
building with a common lobby. But
the project evolved into a ‘bridge’
building that maximizes the allow-
able floor-to-area-ratio and a greater
number of much-needed affordable
housing units. The building is now
being constructed around the vent

structure, and the ‘bridge’ allows the
building to present itself aestheti-
cally as one building with a uniform
facade.”

Among other construction and design
complexities are the building’s eleva-
tors. The TA is requiring that the coun-
terweights be equipped with mechani-
cal safety devices that go above and
beyond meeting normal standards
and requirements of New York City
building codes.

“This project would never have gotten
off the ground without the much-val-
ued cooperation and teamwork of the
TA, and the engineering experts the
agency brought to the table. The TA's
utmost priority throughout this pro-
cess has been the safety of the public
domain,” Frezza said.

“There’s a price to pay for being the
first-ever project of its kind in New
York City. You help establish design
and engineering parameters and
standards, but there are a [lot] of chal-
lenges, constraints and complexities
that go along with that. This evolved
more into a research and development
project because of the learning curve
and constant technical challenges,” he
continued.

“It has been rewarding and exasperat-
ing, but in the end we know we will
have created the blueprint for all those
who come after us with similar proj-
ects,” Frezza added.

And what did the R&D aspect of the
project do to the budget? “That’s a story
for another day,” Frezza said.
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THE VMC GROUP
The Power of Together ™

One World-Class Company,
Four World-Class Brands

The VMC Group is comprised of four leading global brands
that together represent over 100 years of experience in shock,
vibration, seismic and noise control. We work closely with our
customers to deliver product and engineering solutions across
a broad range of industries including HVAC, commercial
construction, architecture, military, defense, aerospace, marine,
vehicular, electronics, and power generation.

e Aeroflex International Isolators has provided mission
critical products and solutions to leading military, aerospace
and defense companies for more than 35 years.

e Amber/Booth has provided quality products, outstanding
customer care and excellent engineering services to the HVAC,
defense, transportation and OEM markets for over 60 years.

e Korfund Dynamics has delivered cutting edge products and
solutions to global leaders in the industrial machinery,
construction equipment, and power generation industries
for over 100 years.

e Vibration Mountings & Controls has delivered innovative
vibration isolation products and solutions to
the HVAC industry for over 65 years.

An Extensive Product Line

We offer one of the most extensive product lines in the
vibration isolation industry, featuring a full range of spring,
elastomeric, and wire rope mounts and accessories. Our
products conform to the MIL-I-45208 quality standard and
many are IBC compliant. The Aeroflex International Isolators
product line is BQMS certified.

The Engineered Solutions Leader

Our engineering staff includes leading mechanical and
structural engineers with industry-recognized credentials in
structural analysis, elastomer development, machine design
and system dynamics. We understand how to customize
components, materials, and configurations to perfectly meet
your needs. Over many years of proven service the Aeroflex,
Amber/Booth, Korfund and Vibration Mountings & Controls,
brand names have come to stand for engineered solutions
leadership.

Unsurpassed Engineering Support

The engineering staff draws on computer-based dynamic
simulation programs - including advanced programs proprietary
to VMC - and finite element, shock isolation prediction software
and structural analysis programs. An on-site engineering test lab
supports product development, application validation, and quality
assurance. In conjunction with specialized outside labs, we can
provide virtually any type of testing necessary.

A State Of The Art Facilities

Our combined 100,000 sq. ft. state of the art, fully secured

US facilities are located in suburban Bloomingdale, New Jersey
and Houston, Texas. Assembly and wire rope isolator
manufacturing is conducted to the most demanding
specifications. Our facilities also include a complete rubber
molding operation and steel shop. All isolator development
and testing takes place here.

All Focused On You

Our company is rooted in the power of “together.” Everything
we offer - committed people, best practices, leading edge
technology, innovative products and solutions, state of the art
facilities, and greater responsiveness - is the direct result of our
desire to work more closely with you.

Aeroflex International Isolators | Amber/Booth | Korfund Dynamics | Vibration Mountings & Controls

The VMC Group = 113 Main Street m PO Box 270 = Bloomingdale, NJ 07403 = Tel: 973-838-1780 m Fax: 973-492-8430
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