Flushing Meadows-Corona Park

Natatorium
and Ice Rink

Highly Efficient Cable-Stayed Roof Spans the Seasons
New York City’s 2012 Olympic bid didn’t pay off, but some facilities conceived during that effort are being
constructed for the benefit of the metropolitan area anyway. An architecturally striking example is the Flushing
Meadows-Corona Park Natatorium and Ice Rink, a 110,000-square-foot facility housing an Olympic-sized pool
and an NHL-standard rink. Originally intending it as the venue for Olympic water polo events, the city decided
to complete the project despite losing the Games to London. Now the facility, with the masts of its highly efficient cable-stayed roof towering above the green of Flushing Meadows-Corona Park, offers visitors not only
an inspiring look at architectural possibilities, but a choice of year-round ice skating or swimming.
Designed by Handel Architects in association with Kevin Hom + Andrew Goldman Architects and Geiger
Engineers, the building’s structural system and cable-stayed roof originated with the need to have a building
envelope that could be adapted to accommodate seating for the games and then easily reconfigured for use
as a public recreation facility. As Paul Gossen of Geiger puts it, “No one wants a white elephant—built for the
Olympics, but useless after that.”
The initial concept was to have a glass wall running the length of the pool that could be removed for the
addition of a temporary bleacher structure, and then reinstalled without having to transfer any loads. One
way the designers considered accomplishing this was to incorporate large longitudinal trusses into the wall,
but the required depth of the trusses threatened to block sightlines from the bleachers. The chlorine in the
pool area’s atmosphere was also a concern, as it is corrosive to many building materials and can present the
possibility of a maintenance nuisance. The solution was a cable-stayed roof that could provide the clear span
needed with only a minimal amount of the structural elements inside the facility.
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ABOVe AND BelOW The end to end
arrangement of the pool and rink functions
worked to counterbalance the cablestay masts.
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at the sides. W14x30 purlins and W18x76 and W18x97 transverse girders span the longitudinal girders. The diagonal roof bracing is primarily
made up of 8x8 HSS members. This entire assembly rests on W14 and
W18 perimeter columns. All of the wide flange shapes and the masts
were fabricated from ASTM A572 Grade 50 steel, while the HSS was A500
Grade B. The roof framing was coated with Tnemec Endura shield V73,
a high-performance coating that prevents corrosion. The coating was
two-part epoxy shop applied and then touched up in field, and most of
the connections between steel members were bolted on-site with A325
1-inch diameter bolts.
Erecting the steel structure was a balancing act in its own right. The
engineers devised the entire process during the design stage. “New
standards for cable structures require that the erection procedure be
documented from the beginning,” says Gossen, whose office developed
the erection plan. Under Geiger’s plan, the perimeter columns went up
first, followed by the roof framing and planking, after which the masts
were erected and then the cables put into place. In order to make this
work, the roof and masts had to be shored up with false work during
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The adaptability requirements of the envelope led to the type of roof
system selected, which in turn influenced the facility’s layout. An early
scheme arranged the pool and ice rink in an L-shape, but the need to
have a counterbalance for the cable-stay system caused the designers
to set the two long-span spaces end to end, with the weight of the roof
enclosing one space countering the weight of the other, “like a seesaw,”
says Gossen. The linchpins in this balancing act are two 40-ton steel
masts built up from 1 ¼-inch plates that rise from the juncture between
the rink and pool functions. The masts are architecturally contoured
and are narrower where they penetrate the roof than above in order to
accommodate lateral movement. Twelve 3-inch diameter A586 strand
cables extend from each mast to connection points on the roof, supporting 120-by-230-foot clear spans over the pool and rink.
The designers decked the roof in concrete planks, the weight of
which counteracts windloads that could possibly lift the roof and compromise the structure. The planks sit on steel framing, including large
longitudinal girders that curve to create the swooping form of the roof.
The girders were fabricated with W36x300s in the middle and W27x194s

BelOW A ring connection where the
mast meets the roof allows for slight
movements.
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PReVIOus The swooping form of the
facility’s roof was achieved by carefully
calculating cable tensions.
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BelOW The perimeter and roof structures
were erected ﬁrst and then the masts were
put into place.
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ABOVe The cable-stayed roof created
120-by-230-foot clear spans over the pool
and rink.
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ABOVe Temporary supports shored up
the roof before the masts and cables could
be erected.

construction, which relieved the brunt of the dead load from the gravity
columns until the cables were finally put into place.
The installation of the cables required careful calculation. The erector on the project, DCM Erectors, Inc., pinned them at the top of the
masts first and then dragged them out to the connection points on the
roof. Following this, they jacked the cables to prespecified tensions,
which lifted the roof up off the shoring towers and defined the roof’s final
profile. Geiger also custom designed the pin connections on the roof as
hinges, which facilitated the jacking procedure.
New York City’s Olympic aspirations may be on hold for the time
being, but our missed shot at 2012 resulted in an inspiring new addition
to our public architectural landscape. Give credit to the designers and
contractors involved in this project, and to structural steel’s ability to be
used in the distinctive, highly efficient cable-stayed system for creating a building where winter and summer activities can occur under one
embracing roof.
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Owner: The New york city Department of Parks & Recreation New York, NY
Developer: New york economic Development corporation New York, NY
Architect: handel Architects in association with
kevin hom + goldman Architects New York, NY
Structural Engineer: geiger engineers Suffern, NY
Mechanical Engineer: Flack and kurtz New York, NY
General Contractor: Bovis lend lease New York, NY
Structural Steel Fabricators: MRP South Plainfield, NJ;
ADF Montreal, Quebec, Canada
Structural Steel Erector: DcM erectors New York, NY
Pre-cast Concrete Erector: A. J. McNulty & co. Inc. Maspeth, NY
Miscellaneous Steel Erector: DcM erectors New York, NY
Architectural Metal Erectors: gc Ironworks Elmsford, NY;
summit Industries llc East Rutherford, NJ
Ornamental Metal Erectors: gc Ironworks Elmsford, NY;
summit Industries llc East Rutherford, NJ
Curtain Wall Fabricator: kawneer company, Inc. Norcross, GA;
Viracon glass Owatonna, MN
Metal Deck Erector: solera/DcM erectors, Inc. New York, NY
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