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“The WTC showed that we lack an 
adequate definition of competence… 
What we truly need is to legislate 
competence, not standardized 
solutions.”
Jose Torero, page 36
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Now that buildings are emerging into the 

light of day, the ambitious redevelopment is 

clearly visible. One World Trade Center (1WTC), 

designed by Skidmore, Owings & Merrill, is 

rising on the northwest corner of the site. The 

National September 11 Memorial is also under 

construction and will be completed by the 

“While, in an era of supertall buildings, big 
numbers are the norm, the numbers at One 
World Trade are truly staggering. But the real 
story of One World Trade Center is the 
innovative solutions sought for the 
unprecedented challenges faced in building a 
project of this size on such a difficult site.” 
The world knows what happened in Lower Manhattan on September 11, 2001. The twin 
towers of the World Trade Center and several other buildings were damaged or destroyed, 
and more than 3,000 people were killed. The ground smoldered for months. Rescue was 
replaced by recovery, which was followed by eight brutal months of removing thousands of 
tons of debris from what became known as Ground Zero. What most people do not realize is 
that reconstruction of the 6.5-hectare (16-acre) site began soon after the cleanup, due to the 
fact that the initial work began underground and was therefore out of sight. 

Kenneth Lewis 
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Kenneth Lewis

Kenneth A. Lewis is a Director in SOM’s New York office. 
He joined the firm in 1986 and has served on a diverse 
range of projects including mixed-use developments, 
commercial towers, corporate headquarters, and 
healthcare facilities.

Mr. Lewis began his career at SOM as Senior Designer. 
He has managed and brought to successful 
completion several projects of enormous scale, 
complexity, and visibility, including the award-winning 
mixed-use Time Warner Center at Columbus Circle in 
New York and the 7 World Trade Center in Lower 
Manhattan, and Brookfield Properties’ Hudson Yards 
Competition Entry. He is currently managing the One 
World Trade Center. All of the projects Ken is managing 
are slated to achieve a Gold rating under the USGBC 
LEED® CS rating system. He was also closely involved in 
the development of sustainability design guidelines 
for the World Trade Center. He is active in the public 
realm, and his projects have been honored with 
numerous design awards. 

Nicholas Holt

Directing the technical architecture team in SOM’s 
New York office, Mr. Holt oversees the detailed 
development and documentation for all of the New 
York office’s projects. Since joining SOM in 1995, he has 
developed extensive experience working on high-rise 
and supertall commercial/mixed use towers, financial 
trading facilities, health science projects and 
multi-family residential/hotel towers. 

Mr. Holt is an industry leader in the practical 
application of Building Information Modeling (BIM) 
and the associated implementation of new project 
delivery models aimed at developing projects more 
efficiently and effectively. Recent examples are 250 
West 55th Street, and the Mt. Sinai Center for Science 
and Medicine, which were among the first major 
projects in NYC to be designed and documented in a 
100% BIM environment.

Mr. Holt also leads the Center for Architecture Science 
and Ecology (CASE), a research collaboration between 
SOM and Rensselaer Polytechnic Institute. With a focus 
on developing new sustainable materials and 
technologies, CASE blends private sector practicality, 
academic exploration and scientific rigor to seek 
emergent technologies and develop them for practical 
application in buildings. 

Figure 1. One World Trade Center © SOM/dbox Studio

Case Study: One World Trade Center, New York

Nicholas Holt

But the real story of One World Trade Center is 

the innovative solutions sought for the 

unprecedented challenges faced in building a 

project of this size on such a difficult site. 

Site

The project team was confronted with 

unprecedented challenges. The site sits over a 

vast tangle of existing subterranean obstacles. 

The new tower must bridge existing PATH 

train tracks adjacent to existing subway tracks, 

as well as accommodate a planned network 

of new development. The new World Trade 

Center Transportation Hub alone will occupy 

74,300 square meters (800,000 square feet) to 

serve 250,000 pedestrians every day. Broad 

concourses (see Figure 2) will connect Tower 

One to the hub’s PATH services, 12 subway 

lines, the new Fulton Street Transit Center, the 

World Financial Center and Winter Garden, a 

ferry terminal, underground parking, and retail 

and dining venues.

The resulting underground challenges can be 

likened to a four-dimensional chess game. 

First of all, obstructions exist three 

dimensionally in overlapping planes at 

varying depths. Secondly, per the brief, the 

PATH train service was to remain operational 

and existing structures had to be preserved 

throughout excavation and construction. 

Threading steel members, conduits, and 

shafts through the maze required precision 

timing not only to avoid service or 

construction disruptions, but to ensure that 

subsequent development would not be 

obstructed.

Bridging over the tracks was certainly an 

engineering challenge. “We used state-of-the-

art methods of analysis in order to design one 

of the primary shear walls that extends all the 

way up the tower and is being transferred at 

its base to clear the PATH train lines that are 

crossing it,” explains Yoram Eilon, vice 

president at WSP Cantor Seinuk, the structural 

engineers for the project. “In addition, the 

layout of below grade structure and columns 

took into account the dynamic envelope of 

these train lines. The design of the structure 

also meets the Port Authority requirements 

that these lines remain operable during 

construction. In order to comply, we designed 

a steel structure that bridges over the tracks, 

which supported the wet concrete loads 

during construction and was eventually 

integrated into the permanent structure.”

Structural Design

The tower’s structure is designed around a 

massive, redundant steel moment frame 

consisting of beams and columns 

10th anniversary of the attacks in September 

2011. The Port Authority is developing a major 

transportation hub. Silverstein Properties, the 

previous developer of 1WTC, is building three 

additional office towers for the site. 

Even with all of these high-profile projects, 

1WTC will dominate the site, not merely as 

New York City’s (and North America’s) tallest 

building, but as an icon representing 

perseverance, innovation, and urban 

modernism (see Figure 1). The US$ 3.2 billion 

tower, based on a revised 2005 design, now 

rises from a footprint measuring 61 by 61 

meters (200 by 200 feet), set back from the 

site’s northwest corner. Constructed of 

concrete and steel, the 104-story tower will 

include a multi-level observation deck and 

reach 417 meters (1,368 feet) above ground. A 

two-story ring supporting broadcasting 

services will support a spire, which will 

culminate at a symbolic 1,776 feet (541 

meters) – 1776 being the year of American 

independence.

While, in an era of supertall buildings, big 

numbers are the norm, the numbers at One 

World Trade are truly staggering: 5,660 cubic 

meters (200,000 cubic feet) of concrete; 

92,920 square meters (1 million square feet) of 

exterior glazing; 40,800 metric tons (45,000 US 

tons) of structural steel; and 241,550 square 

meters (2.6 million square feet) of office space. 

Figure 2. Councourse below grade © SOM
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“It is nearly impossible to predict when the World Trade Center site will 
be fully rebuilt and occupied. As it is already gradually becoming part of 
the New York urban context, it can be argued that there will never be one 
definitive moment of completion.” 

Revitalizing Lower Manhattan:
World Trade Center in Context

Urban Scheme

The master plan for the World Trade Center 

site is based on a design by Studio Daniel 

Libeskind (see Figure 1 and 2). The study was 

selected in February 2003 as the master plan 

for rebuilding the World Trade Center site. This 

plan proposed a complex program, which 

called for the construction of a memorial with 

waterfalls, an underground museum, a visitor 

center, retail space, an intermodal transit hub 

and five office towers spiraling to the height 

of the then-called Freedom Tower. The plan 

also contained a number of symbolic 

elements, such as a proposed height of 541 

meters (1,776 feet) for the tallest tower 

(referring to the year in which the Declaration 

of Independence was signed) and a concept 

called the “wedge of light.” This concept 

positioned the tower faces in such an 

arrangement that the faces pointed at the sun 

in the sky at the onset and the end of the 

attack: 8:46 am when the first plane hit and 

10:28 am when the second tower collapsed.

An important element in the scheme for the 

site is the restoration of the linear 

thoroughfare of Greenwich, Cortland, Day, 

and Fulton Streets. As a result, the World Trade 

Center site will be more integrated with its 

surrounding area compared to the raised 

plaza concept that was laid on top of 12 

demolished city blocks in the former World 

Trade Center. 

Towers

Besides One World Trade Center, Towers 2, 3 

and 4 have been planned along the newly 

aligned Greenwich Street, at the eastern 

perimeter of the site. Although the 

foundations of Towers 2 and 3 are part of the 

current ongoing construction, further 

development of these buildings has been 

pushed back awaiting market demand. Tower 

4, however, is currently under construction. To 

the south of the original site and on the 

location of the recently demolished Deutsche 

Bank Building, Tower 5 has been planned for 

future development. Located to the north of 

the World Trade Center site, 7 World Trade 

Center was opened in 2006. All of these 

towers are office buildings and no new 

building has been planned that will carry the 

number 6 in its name.

The Port Authority of New York and New 

Jersey, who was the developer and owner of 

the former World Trade Center, has assumed 

responsibility for the development of One 

World Trade Center, Tower 5, the National 

September 11 Memorial & Museum, the 

transportation hub, and overall site 

infrastructure. Towers 2, 3, and 4 are being 

developed by Silverstein Properties of New 

York City, the lease holder of the 10 million 

square foot commercial space of the former 

World Trade Center.

Tower 2 at 200 Greenwich Street

Designed by Foster + Partners, Tower 2 is 

planned to rise to 79 stories. When 

constructed, the 411-meter (1,348-foot) tall 

tower will be the second tallest skyscraper in 

the World Trade Center site and the third 

tallest building in New York City, following 

One World Trade Center and the Empire State 

Building. The sloping roof, consisting of four 

diamonds inclined toward the memorial (see 

Figure 3), will provide a visual marker around 

the skyline of just where the original towers 

were. Although a completion date has not 

been projected, foundation work began on 

June 1, 2010 and should continue until late 

2011. Further progress of Tower 2 depends on 

the demand for office space. Adamson 

Architects are the executive architects for this 

Tower as well as Towers 3 and 4.

An overview by Jan Klerks, CTBUH Communications Manager/Journal Editor

Figure 1. World Trade Center Site Plan © SOM

Figure 3. Tower 2 © Foster + Partners Figure 4. Tower 3, Rogers Stirk Harbour + Partners 
© Silverstein Properties

Almost 10 years after the destruction of the Twin Towers, the reconstruction of the World Trade Center site is in full swing. One World Trade 
Center, which is discussed in the case study paper in this Journal, will be the largest and tallest development on the site, but it is definitely not 
the only one. In fact, the site will eventually become one of the very few clusters of supertall buildings in the world. As such, it is part of a 
development which in significance and importance far exceeds the 65,000 square meters (16 acres) site in Lower Manhattan. The following 
offers an overview and status update of the components that make up the World Trade Center development.

Figure 2. World Trade Center Towers © dBoxStudio
Figure 5. Tower 4, Fumihiko Maki 
© Silverstein Properties

Tower 3 at 175 Greenwich Street

Tower 3 is at the center of the various 

buildings around the memorial site (see 

Figure 4). As a result, it stands centrally across 

Greenwich Street from the main axis, formed 

by the two reflecting pools of the Memorial. 

The 71-story tower was designed by Rogers 

Stirk Harbour + Partners and will be 378 

meters (1,240 feet) tall when completed. The 

progress of developing Tower 3 depends on 

the ability to finance the project. 

Tower 4 at 150 Greenwich Street

With a height of 298 meters (977 feet), Tower 

4 is the lowest projected tower in the site (see 

Figure 5 and 6). The building was designed by 

the Japanese Pritzker Prize-winning 

Tower 2

Tower 5

Tower 4

Tower 3

7WTC

1WTC

Transportation 
Hub & Retail

Memorial & 
Museum

Arts 
Center

Figure 6. Tower 4 under construction © Jan Klerks
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Attack and Collapse

A coordinated terrorist attack launched on 

September 11, 2001 led to damage and 

destruction of structures in New York City and 

Arlington Virginia, including the World Trade 

Center’s twin towers (WTC 1 and WTC 2). This 

unprecedented attack subjected both towers 

to extreme load conditions far beyond those 

considered during design. 

Impact by Aircraft
Each of the twin towers was struck by 

commercial Boeing 767-200 aircraft, each with 

estimated gross weights in excess of 124,300 

kilograms (274,000 pounds), including 37,900 

liters (10,000 gallons) of jet fuel, and at speeds 

between 750 and 950 km/h (470 and 590 

mph). These impacts severely damaged 

structural systems, ignited widespread fires, 

and ultimately led to collapse of both 

structures. Aircraft impact severely damaged 

exterior steel columns and the interior core. 

Additionally, damage to active fire suppres-

sion systems such as sprinklers, and passive 

systems such as fireproofing was severe.

Early Observations and Recommendations

Structural Performance
Despite the terrible loss of life and property, 

“Recommendations from the original Structural 
Engineering Institute, ASCE and FEMA 
sponsored report recommended several 
building code changes. Additional work by 
NIST and NIBS has resulted in more than 17 
code changes.” 
It is not practical to design tall buildings to resist terrorist attacks. However, the terrorist 
attacks of September 11, 2001 highlighted several concerns unique to tall buildings subject to 
extreme events. Observations resulting from the World Trade Center’s post-attack perfor-
mance investigation included: failure of active and passive fire protection systems, impor-
tance of structural redundancy, and performance of egress systems. These observations led to 
recommendations for code modifications. Many recommendations have been incorporated 
by the International Code Council into the International Building Code’s 2012 edition. 
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David Drengenberg 

David Drengenberg is an engineer in Structural 
Engineering and Mechanics, as well as a member of 
the Buildings & Facilities Practice Group steering 
committee, at CTLGroup.

David joined CTLGroup in 2002 with the completion of 
his M.S. in Structural Engineering from the University 
of Illinois at Urbana-Champaign. His principal 
experience with CTLGroup has included: structural 
investigation and assessment, structural analysis and 
design calculations for evaluation of existing 
structures, solutions for construction problems, 
construction-related repair and rehabilitation of 
existing structures, on-site observation and 
construction services, administration, development of 
repairs and observation of execution of remedial 
structural demolition and repairs.

Gene Corley

Gene Corley leads structural evaluation projects 
related to industrial, transportation and parking 
facilities, bridges and buildings. His wide range of 
experience includes: evaluation of earthquake, fire and 
blast damaged buildings and bridges, investigation of 
distress in prestressed concrete structures, repair of 
parking garages damaged by corrosion, evaluation 
and repair of high-rise buildings, stadiums, silos and 
bridges, design and construction or repair of 
prestressed conventionally reinforced, precast and 
cast-in-place concrete, foundations and structural steel 
facilities.

Gene is one of the world’s foremost experts in 
analyzing buildings damaged by bombs, earthquakes, 
fire and tornadoes. He led the federal investigation 
into the September 11, 2001, collapse of the World 
Trade Center’s twin towers. He also conducted the 
investigation of the 1995 collapse of part of the Murrah 
Federal Building caused by the Oklahoma City 
bombing, and served as expert advisor during the 
investigation and trial resulting from the 1993 fatal fire 
at the Branch Davidian complex in Waco, Texas.

Evolution of Building Code Requirements in 
a Post 9/11 World

Gene Corley 

WTC 1 and WTC 2’s ability in particular to 

survive initial impact loads and the resulting 

structural damage is notable. Undoubtedly, 

many hundreds of lives were saved because 

of the redundancy and robustness built into 

the structures.

Although WTC 1 and WTC 2 ultimately 

collapsed, they withstood initial structural 

damage for 102 and 56 minutes, respectively. 

Redundant and robust exterior steel frame 

and hat truss construction provided for load 

redistribution around areas of impact damage, 

bridging large, damaged areas. In the case of 

WTC 2, photographic evidence shows more 

than 30% of south face columns were 

destroyed over five stories (FEMA, 2002).

Calculations show that, if not for the damage 

caused by fire, these structures could have 

remained globally stable (see Figure 1 and 2).

Based on these initial observations, structural 

recommendations included the following:

1. Structural designers should consider a 

robust and redundant design philosophy. 

Individually, structural elements should be 

designed to retain sufficient capacity after 

yielding, and be globally configured to 

provide multiple load paths after 

individual element failures.

Figure 1. Damage to South Face of WTC 2 © NIST

2. Designers should consider fire resistance 

related to member importance. Elements 

such as transfer girders, truss elements, 

and bracing should have increased 

protection against fire damage 

commensurate with the consequences of 

failure. 

3. Definitions of credible hazards should be 

re-evaluated. The world trade center 

towers “were the first structures outside of 

the military and nuclear industries whose 

design considered the impact of a jet 

airliner, the Boeing 707” (FEMA, 2002. 

However, these loads fell far short of the 

extraordinary loads applied by a far larger, 

faster moving aircraft on September 11. 

Current geopolitical landscapes and 

accompanying motivations have raised 

the standard of credible hazards. 

Fire Protection and Fire Suppression
Passive fire protection was provided for many 

structural elements. Spandrels, columns, and 

trusses received spray-on application of 

low-density fireproofing material with a 

specified fire rating of two or three hours. This 

material has limited capability to remain 

adhered to substrate material under 

deflection, and is not designed to resist 

abrasion or impact. Active fire suppression 

would have been provided by standpipes and 

sprinkler systems that had been retrofitted 

into the towers. 

Sprinkler systems remain operational so long 

as piping is intact, and adequate water supply 

Figure 2. Post-Impact Load Redistribution © NIST

is provided. Both active and passive systems 

were vulnerable to impact damage. Water 

lines were likely severed, and spray-on 

fireproofing was stripped away from 

protected elements by the initial impact. 

Without adequate and uninterrupted water 

supply, sprinkler systems were rendered 

ineffectual, and dislodged fireproofing 

compromised designed fire ratings. Based on 

these initial observations, fire protection 

recommendations included the following:

1. Active fire suppression should be 

accomplished through the use of 

redundant systems.

2. To be effective, passive fireproofing must 

remain adhered after impact or 

deformation.

3. Passive fireproofing must demonstrate 

post-event effectiveness.

NIST Recommendations

Following congressional hearings on May 1, 

2002, the National Institute of Standards and 

Technology (NIST), was authorized to produce 

a comprehensive study to develop 

recommendations for code changes. This 

work was completed and many 

recommendations for changes in the 

International Building Code have been 

adopted. Early observations and 

recommendations centered around three 

major areas of concern unique to tall 

buildings: ability to remain globally stable 

after major damage, durability of fire systems, 

and adequate access. Subsequent to the 

publication of their final report, the NIST 

awarded a contract to the National Institute of 

Building Sciences (NIBS) to convene a panel of 

building code experts, and begin 

implementation of the following NIST 

recommendations:

1. Prevent progressive collapse by 

development and nationwide adoption of 

standards and code provisions, and 

develop a standard methodology – 

supported by analytical design tools and 

practical design. 

2. Develop national standards for (1) 

conducting wind tunnel testing of 

prototype structures and (2) estimating 

wind loads and their effects on tall 

buildings for use in design.

3. Develop criteria to enhance tall building 

performance by limiting sway under 

lateral load design conditions (e.g., winds 

and earthquakes).

4. Evaluate the technical basis for 

determining appropriate construction 

classification and fire rating requirements 

(especially for tall buildings), and explicitly 

consider factors including:

• timely access by emergency responders 

• the extent to which redundancy in active 

fire systems should be credited for 

occupant life safety 
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José L. Torero

Challenging Attitudes on Codes and Safety

The history of technological evolution is filled 

with failures and the lessons learned from 

them. Many will even claim that “design by 

disaster” is one of the most effective methods 

for progress. The World Trade Center is no 

exception. The collapse of the World Trade 

Center buildings created the potential to 

question the mere nature of tall buildings and 

examine tall building design in ways that we 

could never have anticipated. Nevertheless, 

tall building design in the last decade was not 

primarily driven by September 11, 2001 but 

by a strong impetus towards sustainability 

and a thriving real estate market. The result 

has been unprecedented growth in the 

number of tall buildings and unprecedented 

innovation driven by sustainability. 

While sustainability is a managed life cycle 

where proactive decisions are made to reduce 

consumption and negative impact from the 

inception of a project to the disposal of the 

infrastructure, fire safety is the social 

responsibility that requires adequate 

measures to be taken to mitigate foreseeable 

risks associated with fire. Thus, while the fire 

safety questions raised after the WTC event 

are an integral part of sustainable building 

design, they do not reflect the definition of 

sustainability and therefore cannot be 

construed as the driving evolutionary force in 

tall building design over the last decade. 

Although the World Trade Center failures have 

not driven the evolution of tall buildings, a 

series of more subtle, but not less important, 

lessons were raised after the event. 

Engineered Solutions

The social responsibility associated to fire 

safety has been historically translated into 

codes and standards that establish 

prescriptive requirements for buildings. These 

prescriptive requirements, if followed carefully, 

provide the minimum level of safety required 

by society. There have been periods in which 

codes and standards had enough embedded 

knowledge that they could respond to all 

variants of construction innovation. In these 

periods all aspects of infrastructure could be 

comprehensively classified into some group 

that is fully addressed by a specific set of rules. 

Few exceptions appear outside the codes and 
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standards and require individualized solutions. 

In periods of great urban or technological 

development codes and standards cannot 

cope with the evolution imposed by the 

drivers of the construction industry. In these 

periods codes and standards fall behind, 

standard solutions only concern a select 

number of buildings and in most cases 

individualized solutions are necessary. Explicit 

definitions of safety produced using 

engineering tools need to complement codes 

and standards to provide individualized 

solutions. The WTC epitomized innovation 

and most of the technical solutions involved 

were evaluated using the most sophisticated 

engineering tools of the time . Fire Safety was 

established in a purely prescriptive manner. 

WTC emphasized the need for engineered 

solutions. Given that the last decade has been 

a period of great innovation for tall buildings, 

Fire Safety Engineering has felt the need for a 

systematic move from prescriptive to 

performance-based analyses.

The tall buildings community turned towards 

the investigation of the WTC to derive the 

necessary lessons that would enable 

adequate performance-based analysis. 

Nevertheless, extracting lessons from a failure 

to enable professionals not to make the same 

mistakes requires a minimum level of prior 

understanding. The most successful 

investigations are those conducted in an 

atmosphere where all those involved have 

sufficient knowledge to make the most of the 

investigation and to transfer that new 

knowledge into the design process. In the 

past, fire investigations had been conducted 

in such an atmosphere. The unprecedented 

magnitude and novelty of the WTC failures 

caught the fire safety and structural 

communities unprepared for the 

investigation. Thus, these professional 

communities have managed to produce, over 

the last decade, the science necessary to 

unveil many of the phenomena, but have not 

been able to transform the knowledge into 

design methodologies and tools. As a 

consequence, many new requirements have 

emerged, not always because they were 

needed, or because we were ready to define 

them, but mainly because something had to 

be done. These gaps of knowledge are now 
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responsible for the assurance that the 

structure will perform adequately. The implicit 

assumption that thermal protection is 

sufficient to guarantee safety was proven 

inadequate. For tall buildings, it has become 

clear that the structural engineer needs to 

assume responsibility for the adequate 

performance of the structure in fire. 

Nevertheless, the drive for sustainable tall 

buildings is introducing fundamental changes 

in structural design, material selection and 

potential fire conditions. Questions of 

competence emerged when the analyses of 

professionals were put into question. What 

does a structural engineer need to know to 

be able to design a tall building that will be 

safe in a fire? What does a Fire Safety Engineer 

need to know to be able to design a proper 

fire safety strategy for tall buildings? 

Sustainable tall buildings now require the 

involvement of professionals competent in 

the design of a complex and comprehensive 

fire safety strategy.

Throughout the WTC investigation it became 

very clear that the framework educating fire 

safety engineering professionals is designed 

to operate within a prescriptive environment 

and does not incorporate the knowledge 

base necessary for engineering based safety. If 

we are to continue to strive for sustainable 

evident. The future of tall building design 

depends on our capability to continue filling 

these knowledge gaps and transforming the 

knowledge into design methods at a pace 

faster than the transformation of tall buildings 

driven by other forces such as sustainability or 

cost. 

Problems need to be understood and 

resolved by means of the most adequate 

methodologies. The WTC demonstrated that 

for tall buildings, egress and structural 

performance are the pillars on which fire 

safety stands. Only for tall buildings is egress 

on a similar time scale to the deterioration of 

the structure by fire. Thus both components 

of the fire safety strategy are coupled. Egress 

times can be reduced, but for tall buildings, 

they can never be made much smaller than 

structural failure times. Improvements in 

egress have therefore been legislated through 

code requirements. Innovative structures thus 

need a proper engineering analysis because 

they do not conform to standard practices 

and the integrity of the structural system is 

the guarantee for safe egress. In the absence 

of an adequately durable structural design, 

enhanced egress capabilities cannot be used 

as compensation. The safety of tall buildings 

requires an explicit structural analysis 

conducted using state of the art engineering 

tools. The WTC did not introduce fire safety 

within the structural design process, thus it 

was not optimized correctly. The failure to 

understand the structural behavior in fire 

resulted in disproportionate and 

unpredictable consequences. Tall buildings 

are by nature optimized structures, thus their 

design has seen the need to incorporate fire 

safety as an integral component. The last 

decade in particular has seen the 

development of novel tools for the design of 

structures for adequate fire performance.

Professional Competence 

WTC showed that the responsibility for 

integrating structural integrity to the fire 

safety strategy was undefined. While in a 

prescriptive environment the architect is 

responsible for the definition of thermal 

protection to the structure, no one was 

infrastructure and innovation, then we need 

to support the development of an 

educational framework that will enable our 

professionals to deliver safe infrastructure. The 

current framework is not suitable. 

Furthermore, the WTC showed that we lack an 

adequate definition of competence. When 

addressing tall buildings, our current 

definition of competence not only leaves 

enormous knowledge gaps, but is also 

structured around incorrect objectives. 

The WTC showed that if we want sustainable 

tall buildings we need to develop the 

knowledge base and the technological tools 

that can adequately assess the performance 

of a fire safety strategy. We need to 

incorporate this knowledge, not by legislating 

new rules, but through adequate 

professionals and a relevant definition of 

competence. What we truly need is to 

legislate competence, not standardized 

solutions. 

Figure 1. Photo luminescent stripes in the stair cases of 7 WTC as extra safety measure © Jan Klerks




