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The Chicago Spire
Chicago, Illinois

In Chicago, a city of celebrated architecture,  

construction began in 2007 on a signature building 

designed by Santiago Calatrava that is both an  

architectural and engineering phenomenon.

The Chicago Spire boasts numerous superlatives:  

At 2,000 feet (609 meters), it will be the world tallest 

all-residential building and the tallest structure in North 

America; it will have the world’s longest elevator run 

(1,864 feet; 568 meters), and a lake-front vista  

reaching four states (Illinois, Indiana, Michigan and 

Wisconsin). With an aspect ratio of 1:10, it will be one 

of the world’s most slender supertall buildings.

“The constraints of the site dictate the small footprint,” 

said Joe Burns, who is leading the structural engineer 

of record effort for Thornton Tomasetti in collaboration 

with Calatrava. “Some pretty sophisticated wind  

tunnel testing ensured the viability of our design.”  

The spiraling, curved design helps disrupt wind vortices, 

reducing sway and vibration from wind.

A concrete core and perimeter straight steel columns 

support the spiraling 150 floors. Innovative, circular 

outrigger truss rings at four levels connect the core  

to the perimeter columns without penetrating the  

core. “This design is a truly efficient integration of 

architecture and engineering,” said Founding Principal 

Richard Tomasetti.

As impressive as the tower is, equally impressive is the 

part you can’t see — the part below ground. To leave 

room for public open space, parking for the building  

occupies seven below-grade levels, reaching a depth  

of 70 feet (21 meters). The building rests on 34  

caissons, each ten feet (three meters) in diameter and 

reaching 110 feet (34 meters) down, and an additional 

nine feet (three meters) into the underlying limestone.

The Chicago Spire will incorporate world-class sustain-

able engineering practices to meet Gold Certification  

for Leadership in Energy and Environmental Design. 

Sustainable features include recycled rainwater, river 

water used for cooling, ornithologically-sensitive  

glass to protect migratory birds, intelligent building  

and management systems, and waste storage and 

recycling management.

“Not only in how it looks but in how it works, the  

Chicago Spire will add to Chicago’s reputation for  

daring, modern buildings,” Burns said. “It will become 

an icon of Chicago.”

Developer: Shelbourne Development Group

Architect and Engineer: Santiago Calatrava

Architect of Record: Perkins+Will

Project Height: 2,000 feet (610 meters)

Total Area: 3 million SF (280,000 square meters)

Completion: 2011

 The Chicago spire, the 
tallest building in North 
America, will redefine the 
Chicago skyline.  
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 The Chicago Spire echoes many forms found in the natural world 
and its spiral, fluted shape minimizes dynamic wind effects. 

 Suzanne Provanzana, senior project engineer, observes caisson 
construction at the site of the Chicago Spire. The caissons go down 
110 feet (34 meters) from the surface.

  This Thornton Tomasetti building information model shows 
how the 21 columns supporting the150 floors of the Chicago 
Spire splay outward and come together at seven support points, 
enabling Calatrava’s dramatic lobby architecture.
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Tameer Towers 
Abu Dhabi

This five building, 9.5-million square foot (883,000 square 

meters) complex will be the focal point for the Shams 

Abu Dhabi master plan and a new icon for the Middle 

East. Developed by Tameer Holdings Investments, the 

centerpiece of the complex will be a dramatic 76-story 

commercial tower with one of the world’s largest atriums. 

The 1,030-foot (314-meter) tower uses post-tensioned 

beams to create 1.7 million square feet (158,000 square 

meters) of floor space without using any internal  

columns. The tower splits into two legs below level 20, 

straddling a canal and pedestrian area. A cable-net 

supported glass wall will enclose the space between  

the legs to create a spacious and light-filled 175-foot 

(53-meter) high prismatic atrium. 

The external shell of the tower will be constructed with 

a concrete diagonal grid, which reduces the amount of 

material compared to a conventional concrete frame. 

“The biggest engineering challenge is working with the 

diagrid,” said Ben John, the Thornton Tomasetti engineer 

developing the initial structural design. The diagrid  

carries both gravity and lateral loads through a multitude 

of possible load paths. Three-dimensional stiffness  

models were used to analyze the structure and consider 

all possible loading arrangements.

“This project has great significance for us,” said Les 

Postawa, director of the London office. “As a showpiece 

for innovative design, it establishes the new London  

office on the world stage.”

Owner: Tameer Holdings Investments

Architect: Gensler

Total Area: 9.5 million SF (883,000 square meters); commercial 

tower is 1.7 million SF (158,000 square meters)

Completion: January 2011

 The Tameer Tower will rise 1,030 feet (314 meters) and 
form the centerpiece of a major complex in Abu Dhabi. 

  In the London office, Ben John, engineer, left, discusses 
the tower’s initial structural design with Helen Collie, 
engineer.
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