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%e tower was a monumental undertaking, an outsized 
presence on the world stage and in the nation’s 
collective psyche. A"er September 11’s devastation and 
the warping disequilibrium and heartache that followed, 
simply deciding whether — and what — to build 
required the foresight of a dedicated few, the expertise 
of thousands, and the goodwill of a nation. %ese efforts 
can be understood only in the context of the larger site, 
where grief and contention have given way to enormous 
vitali#. %at liveliness is expressed in a plethora of 
building #pes — s*scrapers, certainly, but also  
a memorial, a museum, a church, a transit center, 
bridges, a plaza, a park, and stores. %e World Trade 
Center is a new ci# within the ci#.

Nearly every state in the nation participated, 
contributing materials and skills to the rebuilding of the 
largest, most visible architectural project in memory. 
Each beam, ra"er, and bolt was placed on behalf of the 
American people, and every construction milestone was 
accompanied by the raising of an American flag. One 
World Trade Center’s sta+ering statistics reflect what 
it took to build it: Its superstructure consumed 45,000 

One World Trade Center, the tallest building in the Western Hemisphere, 

is the most advanced s!scraper ever constructed. A structural and 

political tour de force, it is the triumphant result of many demands, 

hopes, and visions that came together, improbably and at great cost. Now, 

as the new World Trade Center moves from a place of great debate to  

a great place, this book responds to the intense curiosi" from around  

the globe about how this remarkable supertower was designed and built.  

#e answers might surprise you and undoubtedly will inspire you.

tons (408,023.3 metric tons) — nine# million pounds — 
of structural steel, nine# percent of it recycled. Its central 
core was cast in concrete, some of it as strong as 14,000 
psi (96.5 MPa), the strongest ever used in a s*scraper 
and just part of the 208,000 cubic yards (159,027.4 m3) 
of concrete that went into its making, enough for a 
sidewalk stretching from New York to Chicago. One 
million square feet (92,903 m2) of crystal-clear glass — 
the safest, most sustainable, and largest panels ever to 
clad a s*scraper — cover its upper reaches. Five of the 
fastest elevators in the Americas whisk visitors to its 
s*-high observatory. %e project also took human effort, 
guzzling workers’ talent, muscle, and willpower like a 
hungry animal. More than 26,000 workers — up to 3,500 
of them daily, representing the expertise of for#-nine 
unions — have worked at the Trade Center since 2001. 
For many years, the Port Authori# of New York and New 
Jersey “was the single largest contributor to construction 
spending,” Patrick J. Foye, the agency’s executive director, 
said. “%at’s a lot of jobs.”

Exceptionally strong and secure, One World Trade 
Center is a nuanced response to securi# demands made 

a new city within the city...



ONE WORLD TRADE CENTER INTRODUCTION

6

on cities everywhere since 9/11. It was designed by 
Skidmore, Owings & Merrill LLP (SOM), a firm with 
unparalleled expertise in s*scraper design. Pioneering 
building technologies and life-safe# methods that 
were first developed for Seven World Trade Center, also 
designed by SOM, were refined and expanded at One. 
Innovations at both buildings helped rewrite the New 
York Ci# Building Code, which had been essentially 
moribund since 1968. Long before tenants arrived, One 
was a working building, providing benchmarks for 
structural design, blast mitigation, and construction 
sequencing that are now used worldwide. Together, 
the designers, engineers, and owners even managed to 
change the way New York unions erect s*scrapers: 
the tower has a rigid structural steel perimeter as well 
as a reinforced concrete core. %at core is the most 
significant technological leap forward in how buildings 
in New York Ci# are designed today.

Taken as a whole, the anatomy of the World 
Trade Center represents one of the most profound 
collaborations in human history. %e nine major 
buildings on its sixteen acres, along with the No. 1 
subway line and four Port Authori# Trans-Hudson 

(PATH) lines, form a Rubik’s Cube of interdependent 
structures. To convey the ensemble’s totali#, this book 
examines each of these elements individually and 
within the context of the World Trade Center’s larger 
story, from structural and construction challenges and 
the vicissitudes of the real estate market to the role 
of religion in a secular se$ing. Echoing the original 
World Trade Center’s international focus, the chapter 
on Four World Trade Center delves into Japanese 
building philosophies, underscoring downtown’s global 
sensibili#. %e National September 11 Memorial & 
Museum invites visitors to witness and interact with  
a still-unfolding history.

While the Trade Center offers a distinctive 
portrait of structural and political concerns at the 
opening of the twen#-first century, its buildings and 
commemorative elements also draw inspiration from 
historical structures such as the Washington Monument, 
Rockefeller Center, Grand Central Station, the Vietnam 
Veterans Memorial, and the Hagia Sophia.

As in a relay race, different individuals moved the 
project forward in significant ways and then handed 

...the greatest project of their lives

off their batons. While the influence of any one person 
might not be apparent, markers of these particular 
efforts have survived. Here too the scions of Manha$an’s 
oldest real estate families — Durst, Silverstein, and 
Tishman — joined forces to rebuild their beloved ci#. 
Steven Plate, who directs construction at the Trade 
Center for the Port Authori#, walks the site daily to 
keep massive egos in check and scheduling on track. He 
has reserves of Zen calm and a way of telling a story that 
is half anecdote and half adage. Whenever I called him, 
even before I’d ask for something, he’d say, “%e answer 
is yes.” You go$a love a guy like that. Apparently, he also 
says no, a lot, especially to those who did not adhere 
to his rigorous, mathematically precise construction 
schedules. His spirit and resolve are #pical of all those 
who have been in the trenches for the past fi"een years, 
working first on Ground Zero’s cleanup and then on the 
rebuilding. %e project’s metaphoric steel, they embody 
what has always been the ci#’s treasure: a melting pot 
of individuals, willing to step into their greatness and 
get the job done — no ma$er what.

%is is an illustrated record of the site’s 
emotional, technically demanding reconstruction. Two 

timelines reveal the project’s extensive scope and pace. 
Diagrams and photographs su+est the intricacy of the 
considerations that shaped it. I conducted more than 
seven# interviews with those who were intimately 
involved. Some — like David Childs, Daniel Libeskind, 
and Santiago Calatrava — are boldface names, but others 
who are less well known, like Robyn Ryan, the woman 
who managed the logistics of installing the tower’s glass 
curtain wall, brought fresh, no less valuable insights. 
Every single one said that this was the greatest project 
of their lives. All — starchitects and design veterans, 
ambitious young ones eager to make their mark, savvy 
insiders, political chie"ains, and laborers whose sweat 
earned the knowledge that their hard work has value — 
were eager to share their stories with you.

As with any great endeavor, every inch of One 
World Trade Center’s s*scraping height was contested, 
o"en bi$erly. A"er terrorism experts questioned its 
vulnerabili#, its base and its topmost radome were 
reconfigured in the name of securi# and economic 
exigency. Other structures were modified for similar 
reasons. Designs changed; massive towers traded hands. 

“There were many, many different layers of objectives. 
We took advantage of them to advance the  

science of our architecture. This is unique. There’s no 
other building like One World Trade Center.”

DAVID M. CHILDS, Lead Architect, One World Trade Center
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Some remnants of the original site that were protected 
under federal law had to be preserved. Not one but 
two rail lines ran continuously through the site during 
construction.

But the project represents far more than the 
resolution of internecine ba$les: %e push and pull of 
multiple agendas produced be$er buildings than a lesser 
stru+le would have. %e “to-ing and fro-ing and the 
conflicts and the resolution and the consensus are what 
makes the project real. It’s not just some abstraction,” 
said Daniel Libeskind, who created the site’s master 
plan. %ese stru+les provided the psychological means, 
critical to the mourning and rebuilding process, of 
reconciling the losses suffered there.

Did it take a long time to build? Yes, it did. 
Opinions were voiced and lengthy debates ensued. 
%e project was uniquely bound and slowed by this 
preponderance of good will, a smothering of noble 
intentions, and hindered too by a few politicians who 
wanted to drape themselves in the project’s glory. %ere 
were other hurdles. Despite One’s minimal appearance, 
every single floor, and nearly every piece of steel, is 
different. Also, it went up in tandem with eight other 
buildings, an interconnected maze of below-ground 
structures, and a public memorial — all of it intensely 
scrutinized, controlled by dozens of owners, and subject 
to the tightest securi# measures ever implemented. 
Hovering like a black cloud was the 2008 recession, 
which stalled construction everywhere. From this 

demanding framework, the World Trade Center emerged. 
Frankly, given all the challenges, it should not have, but it 
did because so many people cared so much.

Despite the finite amount of acreage on Manha$an 
island and its demand-driven market, the ci# needs 
buildings that make you stop in awe and reflect on what 
human beings are capable of. Not everything has to be 
utilitarian, or should be. And you don’t have to be an 
architect to appreciate a great building. In fact, the public, 
with its questionable taste and unerring instinct, will 
decide what’s great about the World Trade Center. Since 
its opening, people have voted with their feet — the 
place is so wildly popular that one reporter, previously 
vociferous in his criticism, had no choice but to quote 
Yogi Berra’s zinger “Nobody goes there anymore. It’s  
too crowded.”

Cities everywhere are a compilation of good ideas 
and missed chances. Art will always be imperfect. %at 
is the nature of making thought physical, and the nature 
too of human beings: People make mistakes and defend 
their turf. Money talks, and so does personal ambition. 
Even so, One World Trade Center soars. Along with the 
neighboring towers, it replaces almost eleven million 
square feet (1,023,000 m2) of commercial space, connects 
to dozens of commuter lines, and provides thousands with 
a place to work, eat, and pick up a pair of Jimmy Choos. 
%e belief that all those things could be accomplished, 
backed up by more than a decade of strenuous labor, 
qualifies it as a masterpiece in my book. •

“A lot of people died. This building right here  
is a landmark for them. They had to put a building 

back up. They had to. And they put a great  
one up. And I’m blessed to be here to do it.”

TOM HICKEY, Ironworker, Rise, 2014

good ideas and missed chances...
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The Port Authority of New York and New Jersey, the bistate 
entity in charge of the region’s vast network of bridges, 
tunnels, marine terminals, and airports, owns and manages 
the World Trade Center. The agency is responsible for the 
entire site, which includes its own projects—One World Trade 
Center, the Transportation Hub, and the Vehicle Security 
Center—and the infrastructure that is shared among all 
World Trade Center structures. Hundreds of Port Authority 
staff, including builders, architects, engineers, landscape 
architects, surveyors, police, and security experts, rebuilt 
the Trade Center, their home for almost fifty years.

Created in 1921, the Port Authority is a government 
agency controlled by both New York and New Jersey. Its 
unique governance was intended to insulate it from the 
political powers and parochial views of either state and 
free it to focus on regional transportation. Having no 
taxing powers, the financially self-supporting agency raises 
revenues by collecting tolls, fees, and rents and by issuing 
bonds. Over the past century, the authority has built tunnels 
and bridges that are engineering landmarks, revolutionized 
the handling of cargo worldwide, and operated five airports 
that form the epicenter of the American aviation industry.

In 1962, the Port Authority took over the Hudson and 
Manhattan Railroad and renamed it the Port Authority 
Trans-Hudson, or PATH, line. In exchange for relieving 
New Jersey of the unprofitable H&M, the authority gained 
approval to develop a new center for international trade in 
New York. Originally designed by SOM and planned for the 
Lower East Side, the World Trade Center was moved west 
to accommodate New Jersey commuters. Construction of 
the Twin Towers began in 1965; then, as now, the PATH line 
had to remain operational while the new towers were being 
built. Designed by Minoru Yamasaki and Emery Roth & Sons, 
engineered by Leslie E. Robertson Associates, and built 
by Tishman Construction, the Twin Towers were the tallest 
buildings in the world when they opened in 1972.

After the towers were attacked, the authority shouldered 
the rebuilding of Ground Zero. “In addition to the national 
imperative to rebuild, the Port Authority had its own 
institutional imperative…. Eighty-four members of the Port 
Authority family were murdered on 9/11, and a significant 
investment was destroyed,” said Patrick J. Foye, its 
executive director. Only the Port Authority had the financial 
and organizational heft to rebuild, but doing so took them 

out of their comfort zone. In the years that followed, the 
authority got “pummeled” for not being “a good player,” said 
Christopher O. Ward, the agency’s director from 2008 to 
2011, even though it had “mortgaged its future to fill  
a financial gap that no other entity in this country could have 
ever been able to do. It wasn’t that the Port said, ‘We’re 
going to bail everybody out’… [rather, Governor] Pataki 
turned to the Port Authority and basically said, ‘You guys are 
going to do it.’”

Although the authority was not set up to conduct 
rebuilding on this scale after a disaster, they owned the  
real estate and, according to Foye, felt a moral obligation  
to do so.

The Port has the considerable clout and force of the 
states of New York and New Jersey behind it. But because 
it is a two-state agency, every dime spent in New York 
demanded that an equivalent dime be spent in New Jersey. 
The states’ two governors oversee the entity, which has a 
budget larger than that of half the states in the country, so 
conflict is unavoidable. That’s been true for much of the 
authority’s history, but usually it would regroup and regain its 
equilibrium, said Scott H. Rechler, vice chairman of the Port 
Authority’s Board of Commissioners. However, “9/11 was just 
such a shock to the system, and threw that all off,” he said. 

“The New York side of the equation was, ‘We’ve got to rebuild 
the Trade Center; it’s a national mission.’ On the New Jersey 
side, it was, ‘Look at all this allocation of capital going to New 
York. We want our share.’”

Some thought the city should swap the city-owned land 
under Kennedy and LaGuardia airports, which the Port 
Authority operates, for the World Trade Center. The idea, 
floated in 2002, would have given New York City and State 
control over the rebuilding, but the discrepancy between the  
values of the airport land and the Trade Center was too  
great. Moreover, the city and state were not in a position to 
take over because of laws that govern how contractors  
and consultants are hired; developing the Trade Center 
would have required an entirely new bureaucratic structure, 
in addition to astronomical cash outlays.

The constant turnover in Port Authority leadership also 
made it difficult to achieve consistent direction. With every 
new governor came a new executive director. Since 2001, 
four New York governors have appointed five executive 
directors, and five New Jersey governors have appointed 
four chairmen. The governance structure is meant to 
safeguard the interests of both states; instead, according to 
a special evaluatory panel convened by New York governor 
Andrew Cuomo and New Jersey governor Chris Christie, 
that structure produced internal divisiveness and a lack of 
managerial accountability. Their 2014 report recommended 
that the agency “prudently divest itself” of its World Trade 
Center holdings and focus on its considerable, but aging, 
transportation assets. “The agency for the last couple of  
decades has lost its way,” Rechler said. “It became 
politicized. We were doing small reforms, but it needed 
surgery, not therapy. There is still a need for the agency, 
but we need to refocus it for the twenty-first century. That 
starts with reinvigorating its corporate governance and 
organizational structure so that it once again is immune to  
politics and more focused on the region, its fiduciary 
duty, and its longevity.”

In fact, the authority had already tried to extricate itself 
from the real estate business by selling the World Trade 
Center lease to developer Larry Silverstein, just weeks before 

The Port Authority of 
New York & New Jersey

The Port Authority was established by the Compact 
of April 30, 1921, and one of the first interstate 
agencies created under a clause of the United 
States Constitution. The compact defined the Port 
District, an area centered on New York Harbor 
and covering about 1,500 square miles, where the 
agency builds and operates infrastructure critical 
to the region’s trade and transportation network. 
In addition to the World Trade Center, its facilities 
include John F. Kennedy International, LaGuardia, 
and Newark Liberty International airports; marine 
terminals and ports; the PATH train; and six tunnels 
and bridges between New York and New Jersey.

“It’s a positive, self-reinforcing cycle — as different 
"pes of tenants arrive and people  

move downtown for the quali" of life there, as 
public transportation a#racts more people  

and companies, the workforce increases, which 
a#racts still other companies and higher-  

quali" retail — that has become unstoppable.” 

SCOTT H. RECHLER
Vice Chairman, Board of Commissioners, The Port Authority


