
iven the deep heritage of
United States Military
Academy (USMA) in West
Point as the nation’s oldest mil-
itary post, any changing of the

guard is significant—case in point: the
new estimated $59-million/148,000-sq
ft USMA Library and Learning Center.
The new facility, identified as Jefferson
Hall Library (JHL), marks the first new
academic building to appear in the
Academy’s central Cadet Academic
Zone since 1972 and is scheduled for
occupancy in March 2008.

Because the facility is in the heart of
West Point’s historical district, all design
and construction principles (selected by
New York District Army Corps of
Engineers and the USMA) faced the
challenge of achieving a state-of-the-art
structural facility that could support a
technological mission of training offi-

cers in an information-age army while
preserving its historic milieu. To accen-
tuate its storied past, the expansion
(which will occupy a prominent space
directly opposite the present library,
built in 1964) will utilize intricate fiber-
glass reinforced plastic (FRP) formwork
to create exterior concrete aesthetic fea-
tures such as unique archways and
columns.

In 2005, the Army Corps of
Engineers awarded the design contract
to STV Inc. (www.stvinc.com), an engi-
neering, architectural, planning, envi-
ronmental, and construction manage-
ment firm. Included in the STV design
was a unique arch-and-column facade as
a centerpiece to adorn the facilities’
main entranceway.

“West Point presented a diverse com-
bination of site issues and user objec-
tives, including the entranceway design,

which had to aesthetically project both
the history and future of the Academy,”
said STV project manager Price Jepsen.
The final entranceway design was com-
prised of two vertical column arch forms
spanning 25 ft from column-to-column
and adorned with intricate cloverleaf-
shaped cast impressions/reliefs. In the
final design configuration, the columns
structurally had to support some build-
ing loads, with the arches supporting
their own weight.

Custom Formwork
With the designs approved, General

Contactor J. Kokolakis Contracting,
Inc. (Rocky Point, NY) awarded Roger
& Sons Concrete Inc. (LaGrangeville,
NY) the concrete contract whose scope
included fabricating, assembling the
formwork, installing the reinforcing,

and placing and finishing all
concrete. Roger & Sons Vice
President, Manny Rodriques
then enlisted their formwork
subcontractor, Ceco Concrete
Construction (Gladstone,
MO) to secure custom suppli-
ers for the complex entrance-
way formwork system. Ceco
Senior Project Manager Rick
Rohrer had experience with a
U. S. manufacturer who
could achieve the unique con-
figuration demands: Molded
Fiber Glass Construction
Products (MFG, www.mold-
edfiberglass.com), which
manufactured a complete
range of standard and custom
one-piece FRP forms.

According to Rohrer,
“Because these were special
items involving several shapes
and sizes, requiring separate

G
Arch/column forms to cast unique facade for library expansion.

Unique archways and columns were created using intricate fiberglass reinforced plastic formwork.
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molds and tooling for each piece, wood-
based forms were not a realistic eco-
nomic or durable option. We requested
a bid from MFG from our initial sketch-
es and they researched and prepared
engineering shop drawings that success-
fully met the design and performance
challenges.”

Eric Brace, MFG Engineering
Manager stated, “This was a very unique
project from a design and engineering
standpoint as the arch forms were at a
compound radius, or curved at two
angles, so computer numerical control
cutting would be required to make cer-
tain the correct dimensions and toler-
ances were achieved from column-to-
column.” Additionally, because the
design aesthetic mandated a smooth,
shiny surface, MFG Construction’s cus-
tom 220 grit sand and buff composite
forms could produce a shiny result with
a smooth, clean finish (leaving no rebar
seams or bug holes) to the columns, an
essential deliverable to the architectural
vision specifications.

Having been awarded the bid in
March 2006, the MFG Phase I
(entranceway) production of the two-
phase Jefferson Hall Library custom
architectural formwork project, MFG
custom-fabricated two columns and
three arches spanning 16 total pieces.
Once completed, the individual parts
were assembled at MFG Construction’s
plant to ensure the compound radius
design would fit accurately. With this
achieved, the forms were then shipped
separately to the West Point jobsite on
July 17, 2006 for the installations’
assembly, rebar, and concrete pour com-
pletion.

Specs and Assembly
With the forms now shipped and

assembled onsite, Roger & Sons
Concrete began assembly of the rebar
reinforcing in preparation for a concrete
pour of about 2,239 cu yd for the
exposed areas of the projects six com-
pleted floors. According to Roger &
Sons jobsite superintendent Jack
Vecchiarelli, “The rebar assembly is a
unique non-standard installation chal-
lenge because the design doesn’t follow a
normal configuration. The geometry of
the structure is computed on a sloping

arch radius so additional bars will be
needed throughout the installation to
support the horizontal and vertical arch-
es.”

In addition to the additional rebar
required because of the design’s bends
and lapping, even more was mandated
for the military’s allowance for shock
absorbance protection in the event of a
potential terrorist explosion. About 1.9
million lb of fabricated standard grade
420 black steel reinforcing bars will be
utilized throughout the building’s six
completed floors.

With the engineered formwork sys-
tem now assembled and rebar installed,
concrete pouring began using a gray-
colored standard concrete. Initial test
pours utilizing the standard concrete
produced a honeycomb effect (patches
around the beams and air bubbles) con-
trary to the smooth, shiny surface finish
desired. A self-compacting concrete was
then chosen as an optimal solution
because it contained a chemical additive
that required no additional vibration—
usually required to get peripheral air out
of concrete—which would ensure a uni-
form finish.

Vecchiarelli concluded, “Given the
unique configuration of the main
entrance’s arch-and-column formwork
system, the self-compacting concrete
allowed more flowability in tight areas
and sharp corners, thus minimizing the
placement time. The result is a clean,
sharp finish.” About 20 cu yd of the self-
compacting concrete was poured across

the buildings archway, stair, column,
and beam areas (including form liners).

After the pour completion the
entranceway formwork was removed.
The system’s intricate design involved
removal of 16 total pieces that needed to
be unbolted and ties broken off, with
some parts coming off easier than oth-
ers. Additionally, the expansive size and
bulk of the formwork required fork-
and-scissor lifts to safely lower them
down.

Phase I (main entranceway) form-
work was completed November 2006,
with Phase II (second through sixth
floors) finished in January 2007. Phase
II formwork entailed more exposed
exterior columns and arches for the
rotunda areas on each level, similar in
finish with a more special reading area
arch-look that is predominant in exist-
ing campus-wide buildings.
Additionally, 75 percent of the interior
concrete surfaces are exposed to view
and have aesthetic features that require
great attention to the form system and
placement of concrete to assure a uni-
form color and finish.

According to MFG’s Brace, “The
complexity and required aesthetic
appearance of this particular structure
were an ideal application for the func-
tional beauty of cast-in-place FRP con-
crete formwork. Because of the unique
characteristics of fiberglass, it can be
formed and molded for use in the cre-
ation of functional, yet aesthetically
appealing, architectural designs.”
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Fork-and-scissor lifts were used to safely lower down the large and bulky formwork.
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