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Glass and Stainless Facade Renovation

By Janis B. Vacca, PE. and Todd R. Campbell, DE.
This article is dedicated to the memory of Peta Raabe, a master in her art of Landscape Architecture.

1500 Centre Square Complex
in Philadelphia, Pennsylvania
is a cast-in-place concrete frame
building constructed in 1969.
The complex consists of a four-
story central atrium connecting
two 44-story office towers. The
atrium also contains retail shops
and access to the underground
subway system. In an effort
to revitalize the building and
attract new tenants, a $10
million renovation project to
the central atrium was con-
ducted by the building’s
owner, REIT Management.
The Architectural design was
completed by Daroff Design,
Philadelphia. The three en-
trances to this atmiwm, Plaza
Entrance, Market Street En-
trancepand 16™ Sereet Entrance,
along with new exteriof planters
and @new exterior stair around
the Gty landmark \seulptiise,
“The ‘Clothespin,” were alse” included
with the tenovation project. The project
involves ‘tenovating the three engrdnces
to 1500 Market Street Cenfre Square
by removing the existing facade and
replacing it with clear insulated point
supported Pilkington glazing and stainless
steel entrance canopies.

The main entrance facing The Clothespin
met with significant aesthetic challenges
in spanning between the two massive
concrete towers with a distance of only
40 feet. The project team addressed
this challenge by using a clear insulated
Pilkington glazing and stainless steel
facade. Glazing and flanking stainless
steel allow natural light into the lobby,
while providing a sleck reflective finish
on the outside. Standing at the right
position reflects the grandeur of the
recently renovated City Hall with its
“Second Empire” intricate stone fagade.

The other entries mirror the Pilkington
glazing and stainless steel with different
methods of support. After review of
different systems to support glass up to
45 feet in height, a single stainless cable
was selected for its purity of design and
limited structural infringement. Sleek
stainless steel spider fittings continued
to maximize the effect of the glass
fagade. The 45-foot height required pre-

tensioning of the 1V&-inch stainless steel

Market Street Entrance, Centre,Square, Philadlelphia, PA.

cablés, providirig|ichallenges in support
onto the existing structure.

Exterior entry glass with stainless steel
was carried through to the interior finish
around existing core elevators for the
atrium. Stainless steel point-supported
glazing was anchored to the existing
concrete core and backlit with changing
color patterns for a dramatic effect within
the four story atrium. Stainless steel
spider fittings minimized the impact on
the glazing and helped to create a “wow”
effect for all tenants and visitors.

Special Structural
Design Consideration

While the stainless steel pre-tensioned
cable support system for the glazing
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proved the best aesthetic option,
challenges to the existing building
were significant.

The existing building,<as men-
tioned previously, waS east-in-place
concrete with fairly tight clearanc-
es andgfilled with existing active
systems. ‘Four supporting cables
forithe front entrance, spaced 8
feet on\eénter, were pre-tensioned
to a foree ofup to 40,000 pounds
resulting in significant loads to the
existing structure.

To support these loads, new
concealed structural steel was
threaded below the entry vesti-
bule. Lateral wind loads were
resiSted?by structural steel truss-
es"Coneealed within the stainless
steel finish above the vestibule.
All structural steel was depth
restricted to fit within available
space. The steel was also fabricated
with a curve (called cambering) so
that it’s deflected shape would be
flat. This necessitated cambering with a
belly, as the pre-tensioning forces pull
the steel up.

Heads of the stainless steel cables were
supported on structural steel brackets
anchored to the existing roof concrete.
These brackets, due to their height above
eye level, were maintained as painted
structural steel rather than using stainless
steel. Existing roof concrete, could not
support the heavy pre-tensioning forc-
es, but was successfully reinforced with
structural steel in order to maintain the
intent of the glazing support structure.

Erection tolerances to marry the struc-
tural steel support and the stainless steel
were tight. Maintaining a certain ten-
sioning level in the cables was critical for
structural support of the glass. Interest-
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ingly though, once the system was in place,
allowable deflections under wind loads were
large, on the order of 6" inches. Also consid-
ered for the cables was any differential thermal
loads induced.

Effect of Anchoring to
Two Separate Buildings

Differential movement was an additional
special design consideration of spanning be-
tween two buildings with the stainless steel
supported Pilkington glazing. The buildings
were designed as separate buildings with an
expansion joint between them. The Pilk-
ington system had to close off the glass but
respect movement between buildings. Dis-
similar movements between buildings in-
cluded deflection due to wind, earthquake
and thermal loads. Concealed supports that
allow the glazing to move freely at one end
was a significant challenge both structura
and aesthetically.

were utilized to an
iteria and forces

the glass manufactur-
lass. Iterations w;
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support the glass. Review of existing draw-
ings and manual calculations were performed
to analyze new loads on the existing con-
crete structure.

Result

The end result of this entry re-cladding is
an inspiring collection of glass and stainless
steel. Centre Square remains an office build-
ing anchor in the heart of Philadelphia. The
design team worked collaboratively with the
Owner to create dramatic effects to both the
interior and exterior through the use of point
supported glazing, stainless steel, and str
tural steel. T' ject was a cle
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Janis B. Vacca, RE. is Vice President at The
Harman Group in King of Prussia, PA.

Ms. Vacca is responsible for management

of the structural engineering team. She is a
registered professional engineer with 30 years
experience. Janis may be reached at ®
Jracca@HarmanGroup.com.
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HE HIGHEST STANDARDS.

SuperStruct tubular sections hold up to the strictest
design standards without holding them back.

e Manufactured in a variety of shapes and sizes to
your specifications

Large sizes from 12” up to 48” squares and rectangles
Lengths up to 55’

Wall thickness 5/16” to 1”

Excellent column strength and torsional properties
Aesthetically appealing

valmont
TUBING

800-825-6668  www.valmont.com e Valley, Nebraska

Contact Jeff Simons at Valmont Tubing toll-free at 1-800-825-6668 ext. 3811 or
jis4@valmont.com to learn more on the design possibilities of HSS SuperStruct.
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