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Capturing 
Imaginations

The centerpiece and anchor 

of the university, the oval 

Innovation, Science and 

Technology Building is 

visible from Interstate 4 and 

Polk Parkway, as well as 

from the campus entry. 



The Calatrava-designed Innovation, 

Science and Technology Building is the 

inspired centerpiece of the new Florida 

Polytechnic University campus. The 

structure is dominated by an arched 

pergola, a vaulted skylight, and shading 

louvers accentuating its football-

shaped silhouette. The engineering effort 

required to realize the design was every 

bit as ambitious as its architecture. 

By Chris Christoforou, 

P.E., LEED AP BD+C

HE NEW CAMPUS of Florida Polytech-
nic University, which was created by 
an act of the state legislature and de-

signed by the renowned Spanish architect, engineer, 
and artist Santiago Calatrava, sits on what was until 
very recently farmland in Lakeland, Florida, approxi-
mately 50 mi southwest of Orlando. The two-story,  
160,000 sq ft Innovation, Science and Technology 
Building, which broke ground in March 2012 and 
opened in August 2014, is the first academic building 

on this brand-new campus. The oval building, 
which cost $60 million to develop, houses offices 

for faculty members and the university’s president as 
well as classroom space and a library that has already 
made headlines for not including a single printed book.

Florida Poly is a public university, the newest 
member institution of the State University System 
of Florida and the state’s only public polytechnic uni-
versity. It focuses on preparing students for careers in 
science, technology, engineering, and mathematics. 
In 2012 the Florida legislature created the school, 
the state’s 12th public university, while dissolving 
the University of South Florida Polytechnic campus. 
The University of South Florida first opened its sat-
ellite campus in Lakeland in 1988, and the Univer-
sity of South Florida Polytechnic initially shared its 
grounds with the Lakeland campus of Polk Commu-
nity College (now Polk State College). By the early 
years of the last decade its enrollment had grown to 
nearly 2,000, and state funding was secured for a sep-
arate campus, the site eventually chosen being near 
Interstate 4. 
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The University of South Florida invited sev-
eral architecture firms, including Calatrava, 
whose firm is headquartered in Zürich, Swit-
zerland, and has an office in New York City, 
to submit qualifications to develop the master 
plan for the new campus. After interviewing 
the most preferred firms, the university select-
ed Calatrava to create the master plan for the 
campus and design the school’s first academic 
building. Thornton Tomasetti, an international 
engineering firm headquartered in New York 
City, was the structural engineer of record, and 
Alfonso Architects, Inc., based in Tampa, Flor-
ida, was the architect of record on the building 
project. The civil engineer was AndersonLane, 
Inc., of Clearwater, Florida, and the mechanical, 
electrical, and plumbing engineer of record was 
TLC Engineering for Architecture, Inc., of Tampa. The con-
struction manager and general contractor was the St. Peters-
burg, Florida, office of Skanska USA Building, Inc.

Rising above the natural canopy of live oak trees, the In-
novation, Science and Technology Building is located at the 
northwest head of the central lake. An iconic symbol of the 
university, it is visible from I-4 and Polk Parkway, as well as 
from the campus entry, which is south of the lake. 

The master plan for the new campus has this central lake 
forming the northwest–southeast axis through the site. The 
lake affords dramatic views from within the campus and into 
the campus from off-site locations. Besides offering an oppor-

tunity for architectural expression, it is the pri-
mary means of storm-water retention, as well as 
a storage vessel for site irrigation. This environ-
mental stewardship is a valuable polytechnic 
educational tool.

The Innovation, Science and Technology 
Building establishes a bold architectural tone 
for the entire campus development, featuring 
as it does an arched pergola, a vaulted sky-
light, and shading louvers that accentuate its 
football-shaped silhouette. The engineering 
effort required to realize the design was equal-
ly ambitious.

The building culminates the campus’s cen-
tral axis and is the centerpiece and anchor of 
the university. Its design is simple and elegant. 
Two “double-loaded” corridors (that is, having 

rooms on both the right and left as viewed by one proceeding 
down the corridor) lined in polished concrete, one at ground 
level and the other on the second floor, curve in a gentle 
oval arc around the building. The lower one has classrooms 
along its outer side and studio space, labs, and an auditorium 
along its inner side. The peripheral rooms house nontechni-
cal teaching labs, which in addition to having an abundance 
of natural light offer views across the lake. The science and 
research labs are located within the interior of the building 
so that the heavy requirements for mechanical systems can be 
accommodated within the building core. The corridors are 
two-story spaces lit by clerestory glazing.
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The operable roof louvers 

comprise a series of 

hydraulically activated 

aluminum brise-soleils 

resembling wings. The 

louvers are individually 

controlled and can be 

programmed to follow the 

course of the sun throughout 

the day.  The pergola, a light 

aluminum arched trellis 

surrounding the building 

from the ground to the roof 

above the corridor, reduces 

the solar load on the building 

by more than 30 percent.



The corridor on the second floor has ad-
ministrative offices and offices for faculty 
members along its outer side, whereas its in-
ner side features small conference and study 
rooms, as well as the building’s functional 
and architectural heart: a multipurpose li-
brary and study space referred to as the Com-
mons. Two grand staircases, one at each end 
of the oval, lead to the upper floor. The fac-
ulty offices on the second floor overlook the 
corridor and also have views out to the cam-
pus through the clerestory windows. These 
offices surround the central Commons space, 
which is capped by a soaring cupola covered 
by glazing, which acts as a giant skylight to 
provide light and views outward from the 
Commons floor below. The Commons 
can be adapted for such diverse uses as 
lectures, performances, ceremonies, dem-
onstrations, fund-raisers, formal dinners, 
and school dances. It can also be config-
ured for exhibitions or recruiting conven-
tions and can serve as a study lounge. It is 
the heart of the Innovation, Science and 
Technology Building and promotes in-
terdisciplinary interaction between stu-
dents and faculty members, one of the 
university’s fundamental goals.

Being the campus’s first building, 
it will initially function as a “campus 
within a building.” Its core program of 
classrooms, laboratories, administrative 
offices, and common spaces has been aug-
mented in anticipation that the building 
will serve as a miniature campus. The 
design incorporates an outdoor terrace 
shaded by a continuous pergola that will 

serve as surrogate campus grounds and 
provide an outdoor learning, gather-
ing, and seating area. A shaded arcade on 
the ground level surrounding the build-
ing provides sheltered passage and seat-
ing areas for study and contemplation. 
Within the building an amphitheater 
that can be divided into two provides 
space for lectures and ceremonies and can 
also serve as a forum for informal gather-
ings and meetings when not in use. 

The exterior of the building is dom-
inated by two dramatic elements: the 
pergola and the operable cupola louvers. 
The pergola is a light aluminum arched 
trellis that surrounds the building from 
the ground to the roof above the corri-
dor. It provides a perceptual ceiling to 
the exterior arcade and terrace while re-
ducing the solar load on the building by 
more than 30 percent. The operable lou-

vers consist of a series of hydraulically acti-
vated aluminum brise-soleils (looking like 
wings) that provide shading for the Com-
mons skylight. The louvers are individually 
controlled and can be programmed to follow 
the course of the sun during the day. In the 
next stage of development, these brise-soleils 
will be outfitted with solar panels to create a  
20,000 sq ft solar array. The brise-soleils are 
reminiscent of what Calatrava designed as 
part of the addition to the Milwaukee Art 
Museum, completed in 2001. That addi-
tion was Calatrava’s first work within the 
United States. (See “Winged Victory,” by 
Loei Badreddine, P.E., S.E., Civil Engineering, 
January 2002, pages 34–43.) 
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One of the primary structural ele-

ments is the cast-in-place con-

crete ring beam, above, that en-

circles the Commons to support the 

vaulted cupola steel arches and its 

operable louver system. From the 

ring beam the cupola rises with 

46 tubular steel arches spaced ap-

proximately every 6 ft on center.

Careful consideration was giv-

en to the placement of con-

struction joints to ensure that 

these elements would remain 

aesthetically pleasing as ex-

posed elements without becom-

ing too difficult to construct.  



To the greatest extent possible, the campus plan seeks to con-
serve the existing topography and tree canopies. An elliptical ve-
hicular ring road lined by tall palms segregates vehicular traffic 
from the core of the campus, making it possible to preserve the 
vegetative buffer separating the school from I-4 and Polk Park-
way. Parking facilities are located along the ring road, and only 
emergency vehicles are permitted within the central campus 
core. Inside the ring road, pedestrian walkways and paths lined 
by smaller trees are oriented both parallel and perpendicular to 
the central campus axis to form a circulation grid. Administra-
tive, academic, residential, and other support facilities are placed 
within this grid around the central lake and complete the cam-
pus core. All classrooms, offices, and dorm rooms can be reached 
by a walk of no more than 10 minutes once on campus.

T
HE UNCONVENTIONAL and unique shape of the In-
novation, Science and Technology Building, as well as 
the architecturally exposed concrete of the main struc-

tural framing elements, made this a unique project. While 
seismic concerns are not an issue in Florida, the structure was 
designed to withstand the high winds associated with sur-
rounding hurricane zones. As was mentioned earlier, the foot-
print of the building is oval, and its silhouette suggests a foot-
ball sliced in half along its long axis. It measures approximately 
480 ft on the longitudinal axis and approximately 235 ft on 
the transverse axis. The height at the apex of the curved cu-
pola, which is at the center of each axis, is approximately 75 ft 
from grade. The building features two main floors: the ground 
floor, which is surrounded by an exterior arcade, and the sec-
ond floor, which houses the Commons and the offices on the 
interior part and the terrace on the exterior. A two-tier stepped 
flat roof covers the areas above the corridors and the second-

floor offices. The central portion of the second 

floor (the Commons area) is covered by the arched steel 
and glass cupola, which has an arc length of approximately  
250 ft and at its apex rises approximately 48 ft from the floor. 
All levels are stepped back from the lower one in a “wedding 
cake” fashion.

Because the building is situated on a site with soft soils, 
a program was developed by the geotechnical engineer to 
remedy and reinforce the underlying soil strata by the vibro-
replacement method. This method involves drilling holes 
in the ground across the site in a planned pattern and fill-
ing them with stone (creating “stone columns”) by a vibra-
tion method. Once the site was reinforced, a series of shallow 
spread and strip concrete footings was utilized to support 
the superstructure loads. The building’s columns rise from 
these footings, and the superstructure is framed in cast-in-
place concrete. 

The primary structural skeleton of the building’s frame 
consists of a series of 30 ft tall stepped “portal frames” of ex-
posed cast-in-place concrete that form the structure’s two-
story corridors. These frames are spaced 7 ft on center in a ra-
dial arrangement that follows and defines the oval footprint 
of the building. There are 35 such frames in each quadrant of 
the oval. The width of the beams and columns in these por-
tals is only 10 in., and all junctures of columns, beams, and 
diagonals feature chamfered corners and elegant curved pro-
files. There are no sharp corners anywhere, and all portals were 
treated as architecturally exposed concrete elements. These 
portal frames support the second-floor exterior terrace and in-
terior office spaces, as well as the upper flat roofs. 

Because of the exposed nature of the concrete portals and 
the complex mix of curved geometries, Thornton Tomaset-
ti worked closely with the contractor and the architect to de-
velop formwork and shoring methods. Careful consideration 
was given to the construction sequence and placement of the 
frames’ construction joints to ensure that these elements would 
remain aesthetically pleasing as exposed elements without be-

coming too difficult to construct. For aesthetic reasons 
it was very important to arrange the construc-

tion joints so that they would be con-
cealed from the corridors and 
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TIERED, FLAT ROOFS, 
PORTAL FRAMES, 

AND ARCADE 
BENCH

RAKERLIKE RADIAL FRAMES 
ABOVE TWO-STORY LOBBY



the main lobbies. The goal was to have carefully finished con-
crete surfaces and curves without unsightly construction joints 
and formwork imperfections. There was a great deal of coordi-
nation and discussion with all key players on the team, and the 
contractor came up with very good options on how to create and 
conceal the construction joints while keeping the curved pro-
files of all junctures intact. Rubber liners were inserted into the 
plywood forms, and in some cases auto body putty was used to 
achieve the smooth radius of curvature. The mock-ups of almost 
all of the critical exposed elements produced by the contractor 
served as the final judgment tool for all formwork procedures 
used as well as for the concrete design mixes themselves.

The two-story corridors are bridged at the second floor at 
six locations (three in each half of the building), the bridg-
es being two bays wide and symmetrically placed along the 
longitudinal axis. These bridges connect the interior second-
floor level with the exterior terrace. Since there are no perma-
nent expansion joints in the building, the bridges were not 
cast in sequence with the rest of the floor. Instead, they were 

left open until the second floor was fully enclosed so that the 
inner and outer slab masses of the second floor could freely 
shrink (and also expand during thermal fluctuations) without 
being restrained by these six narrow bridges. Such restraint 
would have led to high concentrations of stresses at these 
“bottlenecks” and unwanted cracking on the floors.

The two main lobbies (the two “end zones” of the oval 
footprint) also were constructed with the same architectur-
ally exposed radial portals, except that here the portals were 
altered by the elimination of the center column in order to 
create the vaulted two-story-tall space. These stepped por-
tals, which resemble open raker elements, are supported at 
the lower end by an exposed concrete arch that defines the 
main entries to the building. These arches not only curve in 
their plane; they also feature an integral tapering canopy that 
flows with the curvature of the arch while tilted upward. The 
stepped portals at the high end are supported by two canti-

levering curved “looping” beams that form the opening to a 
central glass skylight above each lobby. All concrete in the 
lobbies is architecturally exposed, and all of the element junc-
tures and complex curves received the same care and atten-
tion to detail as was the case at all other locations. The result 
is a spectacular open lobby space at each end of the building 
welcoming students, faculty members, and visitors into the 
facility. Visitors find their attention engaged, and their curi-
osity is piqued as to what lies beyond.

Another primary structural element is the cast-in-place 
concrete ring beam that encircles the Commons and sup-
ports the vaulted cupola steel arches and the operable louver 
system. From that beam, the cupola rises with 46 tubular 
steel arches spaced approximately every 6 ft on center. Ris-
ing 48 ft above the floor below, the arch at the apex of the 
cupola is the tallest while those on either side decrease in 
size toward the skylight’s northern and southern ends. This 
continuous ring beam, which is 30 in. wide and 78 in. deep, 
supports both the vertical gravity loads and the horizontal 

thrusts imposed by the cupola arch-
es. These loads are delivered to four 
primary columns projecting above 
the Commons that have robust ob-
long shapes in order to also resist the 

horizontal thrust loads. In essence, 
the columns act as mini shear walls. 
Five smaller columns at the ends of 
the four primary columns help close 
the loop of the ring beam under the 
base of the cupola arches. The upper 
flat roof concrete diaphragm helps 
deliver and balance the horizontal 
thrust loads to the shear walls. 

The cupola arches are tubular 
sections fabricated with welded steel plates. They are 10 in. 
in width and approximately 40 in. in depth. A tapered tee 
section is attached on the top side of the arch to provide sup-
port for the fixed glass mullions and acoustical wood pan-
els. The opening of the arch at the widest point of the cu-
pola is 70 ft. The tops of the arches at the two ends of the 
apex support the steel stanchions. Approximately 14 ft tall, 
these stanchions are made of structural steel plates and proj-
ect above the fixed glass skylight. The tops of the stanchions 
support the plate assemblies about which the operable lou-
vers pivot, and the bottoms of the stanchions support the 
plate assemblies for the hydraulic pistons. A central bracing 
spine with tubes and angles provides stability bracing for the 
entire cupola. The tips of the stanchions are laterally braced 
to one another by a continuous round pipe element that fol-
lows the arched profile of the cupola length.

As noted above, the arches are covered by glazing, which 
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The master plan for the new campus calls 

for a central lake to form the northwest-

southeast axis through the site. An el-

liptical ring road will segregate vehicu-

lar traffic from the core of the campus.



is then topped by two sets of 47 operable aluminum lou-
vers—one on the east side and the other on the west side of 
the cupola. The largest louver, at the center, is 63 ft long. 
The louvers move up and down individually using the pow-
er of hydraulic pistons, which 
are programmed so that each 
set of louvers moves in unison 
as the sun tracks across the sky. 
When the wind speed is 40 mph 
or greater, the louvers will au-
tomatically retract. The louvers 
provide shading for the Com-
mons below, and they are linked 
to a computerized system that 
follows the sun. Thus, when the 
left side is up 20 degrees, the 
other side may be up 60 degrees. 

The building exterior below 
the cupola roof is covered by the 
arched pergola that surrounds the 
structure. The pergola comprises 
84 arched aluminum “leaves,” 
each 40 ft tall. The leaves arch 
downward from the lower roof to 
the lake wall that lines the build-
ing’s perimeter. Near the wall, 
the arches converge to form an 
inverted Y, enhancing the pergo-
la’s dramatic appearance. In ad-
dition to creating an architectural effect, 
the pergola shades the upper-level ter-
races and ground-level arcades, both of 
which provide outdoor gathering spaces 
and seating areas for students and facul-
ty members. The pergola also shades the 
building’s windows, reducing the solar load on the building 
by more than 30 percent.

MG McGrath, Inc., an architectural metal fabricator based 
in Maplewood, Minnesota, fabricated both the pergola and 
the movable louver system under a design/build contract. It 
used performance and geometrical criteria that were 
developed by the architect and the structural en-
gineer. Hardesty & Hanover, an engineering firm 
based in New York City, served as a consultant to 
the design team on the kinetic components of the 
louver system. This distinctive operable louvered 
roof system adjusts to the sun’s rays to provide shade. 
The initial concept called for two movable arches 
250 ft long to control all louvers, one at each side of 
the cupola. Working closely with the architect, the 
project team, and the kinetics consultant, Thornton Toma-
setti developed an alternative support system that was lighter 
and more cost effective. This system called for each of the 94 
louvers to have individual hydraulic pistons that could oper-
ate independently from one another, in unison, or in any other 
configuration that the operators could want.

The building’s exotic shape and extensive programvv 
made meeting some of the state building and fire codes a 

challenge. For example, the vaulted Commons space at the 
center of the building is too large for a standard fire sprin-
kler system, so the team had to find a way to prove that the 
building could meet the local fire code requirements with-

out one. To that end, the code 
and fire consultant, JENSEN 
HUGHES, Inc., of Baltimore, 
provided a “performance-based 
life safety analysis report” for the 
building. Using fire model sim-
ulations, the firm demonstrated 
that the building’s Commons 
and two-story corridors would 
help to contain the smoke and 
keep it elevated long enough 
for people to safely evacuate the 
building in the event of a fire. 

T
HE PROJECT, which in-
volved intense cooper-
ation on the part of all 

design and construction team 
members, was completed on time 
and on budget without any un-
usual complications; for this, the 
construction team from Skanska 
USA deserves much credit. The 
building has been well received 
by the public and by students and 

faculty members at Florida Poly, a remark-
able accomplishment given that this is an 
area not untouched by the work of promi-
nent architects. 

Upon completion of the project, Cala-
trava said he hoped it would capture peo-

ple’s imaginations and set the stage for the university’s future 
development. He also hoped that the design would inspire stu-
dents, faculty members, employees, and visitors and that this 
first building would serve as an example and model for those 
buildings yet to come and for what the university as an educa-

tional institution hopes to achieve. CE

Chris Christoforou, P.E., LEED AP BD+C, is a princi-
pal and office manager of the Newark, New Jersey, office 
of Thornton Tomasetti. 

PROJECT  CRED ITS  Owner:  Florida Poly-
technic University Architect: Santiago Calatrava/
Festina Lente, LLC, New York City Structural en-

gineer:  Thornton Tomasetti, New York City Ar-

chitect of record: Alfonso Architects, Inc., Tampa, Florida  
Mechanical, electrical, and plumbing engineer:  TLC Engi-
neering for Architecture, Inc., Tampa, Florida Kinetic com-

ponent consultant: Hardesty & Hanover, New York City
Civil engineer:  AndersonLane, Inc., Clearwater, Florida
Landscape architect:  Studio JEFRË, Orlando, Florida Con-

struction manager and general contractor: the St. Peters-
burg, Florida, office of Skanska USA Building, Inc.
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The central portion of the Commons area 

is covered by the arched steel and glass 

cupola, which has an arc length of ap-

proximately 250 ft and at its highest point 

is approximately 50 ft above the floor.

Christoforou


