
Note: This piece appeared 09/12/01 in the Waterbury Republican American newspaper in 
Waterbury, CT.   Narducci began writing the article before the second tower fell. It put forth 
theories on what caused the collapse, before the dust had even settled.  After the article 
appeared Narducci received contacts from around the country. 
 
How Can A Skyscraper Collapse? 
by D. A. Narducci III, Architect 
 
Perhaps the most lasting images of yesterday’s attack on the World Trade Center, will 
be those of the collapsing towers.  Both of the 110 story, 1350 ft high towers were hit by 
commercial airliners that penetrated the structures and caused intense impact 
explosions.  The impact into the south tower, the second crash,  caused an enormous 
fireball to explode out the opposite side of the structure. 
 
Within approximately two hours of the first impact and one hour of the second crash, 
both towers collapsed.  The horror of being within view while these monstrous 
testaments to man’s technical ingenuity came tumbling to the ground is almost 
inconceivable. 
 
It will take months and perhaps years for construction professionals to study the collapse 
data and draw final conclusions.  In light of that, the following theories, put forth as 
possible reasons for the building’s collapse, are purely speculative and based solely on 
this professional’s initial opinions. 
 
 
Skyscraper History 
Skyscrapers represent the apex of man’s building endeavors.  Rivaled only by long-span 
bridge structures and perhaps, the pyramids of ancient Eqypt, these high-rise buildings 
are the ultimate combination of art and engineering.  
 
Since the time of New York’s Woolworth Building (1911-1913), the first really skyscraper 
at 52 stories and 792 feet high, many technical innovations have allowed today’s 
skyscrapers to provide efficient well-conditioned  spaces for the millions of people that 
work and live in them.  But more that the mechanical and energy systems which make-
up these buildings, it is advancement and design creativity of structural systems which 
have allowed these structures to reach their tremendous heights. 
 
 
Tube Buildings 
Built in 1973, the World Trade Center Towers were the world’s tallest buildings at the 
time.   The materials of the building are non-combustible and a sprinkler system is 
installed through-out the structure.  The basic structural system of the building is a steel 
frame.  Floors are made of concrete slabs poured over steel decking.  All of these 
features are typical of today’s skyscrapers. 
 
Resistance to wind has always been the biggest obstacle to making taller buildings.  As 
buildings go higher and higher, not only do simple gravity loads increase but more 
importantly, wind forces increase drastically.  But the strengths of modern reinforced 
concrete and steel have allowed tall buildings to support the gravity loads as well resist 
the bending or “swaying” caused by wind forces.  This swaying, which can be 
uncomfortable for building occupants, is the result of the “elasticity” of building’s 



 D. A. Narducci III, Architect - How Can a Skyscraper Collapse?- Page 2 

structural system.  To control the bending and the gravity loads, two separate structural 
systems are typically employed.  Many skyscrapers have an inner core which provides 
stiff resistance to bending thereby controlling the swaying.  Outside of the x –braced, stiff 
core, a simple more flexible steel frame transmits gravity loads down into the buildings 
foundation system.   
 
Some of the world’s tallest skyscrapers, including the World Trade Center towers, 
employ a variation of this 2-part structural system.  In these buildings, instead of the core 
being in the center,  it moves to the outside walls of the building.   In effect, it is like a 
hollow tube, whose outside walls provide the lateral stiffness.  The World Trade Center’s 
exterior walls featured closely spaced columns connected by deep steel “spandrel” 
beams.  Inside of this stiff, outer system was a system of beams and columns which 
transferred the building’s gravity loads (the weight of the structure itself and the live 
loads of people and furnishing) to the buildings concrete foundation system. 
 
Heat 
How could the plane crashes cause collapse? 
 
I theorize two possibilities.  First, the planes that crashed into the structures were full of 
jet fuel, and exploded in flames on impact.   Unlike many fuels, jet fuel is highly explosive 
and generates intense heat.   I think it is possible that the heat generated on the floors 
penetrated by the planes was sufficient to overheat the steel frame causing columns and 
beams to deflect and ultimately “fail” under the stress of gravity loads from above.  Once 
the steel structure “softened”  and deflected under the weight from the floors above, a 
pancake collapse occurred as one floor fell on to the next floor, each lower floor’s 
structural system unable to bear the sudden weight of the upper floors dropping on it.   
 
One supporting piece of evidence, which I viewed, is the fact that the second crash, 
which seemed to hit into the middle portion of the south tower led to a collapse in less 
than 60 minutes.  The first crash, into the north tower, hit toward the top of the building, 
maybe 20 stories from the top.  This first crash led to a collapse, 110 minutes later.   The 
second crash led to a quicker collapse because the greater number of floors above the 
crash floor represented more weight on the overheated structure, thereby causing 
quicker failure. 
 
Another supporting bit of information, which shows how hot the fire was is the bending or 
leaning of one of the towers.  When materials are heated they expand.  It possible that 
the leaning that was seen was the result of the heating and subsequent expansion of the 
structure on the opposite side of the building. 
 
These buildings had fire sprinkler systems and surely the structure was covered with 
fireproofing material to at least afford a 3 or 4 hour fire rating.  So why would the steel 
overheat?   The sprinkler systems  (which are typically fed from storage tank by gravity) 
could have been rendered ineffective when main distribution piping was damaged during 
the impact.  This means that water might have been running out of broken pipes, but 
may not have been evenly sprayed over the floor areas through the sprinkler heads. 
 
The fire-proofing question is more difficult.  Typically, this type of fire-proofing is special 
material which is spray applied to the entire steel structure before finish systems are 
built.  Perhaps, the intensity of the heat caused this material to fail.  I’m not sure if 
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standard fire proofing systems are tested against the heat caused by this type of jet fuel 
explosion. 
 
 
Failure of Redundancy 
The second possibility which I offer is more complex.   Structural engineers apply a 
concept known as redundancy when planning most buildings today.  This planning 
means that a building can resist total structural failure  in a case of local structural 
failure.   More simply put, if a column on the 3rd floor of a 5 story building is damaged 
due to an impact, the entire building doesn’t fall down.  Redundancy lets structural loads 
be carried down to the foundation in more than just one way, or path. 
 
Obviously, a plane crashing into the towers would have damaged the outside structure 
of the building.  But, per the discussion above, the exterior walls of these towers 
contained the structural system whose primary function was resistance to bending 
caused by wind.  Therefore, putting a sizable whole through the exterior walls would not 
have caused a major collapse.  However, if numerous columns were effectively 
“chopped” out by these “missiles” perhaps the redundancy planning was ineffective and 
collapse occurred because of the crash floors in ability to support the upper floor’s 
gravity loads. 
 
Maybe the collapse was cause by a combination of the heat melting the structure 
compounded by numerous structural elements rendered ineffective by the crash. 
 
 
Conclusions 
I don’t know if the structures would have been able to absorb the impact of these planes 
if they had not had the fire component.  I do think that structural analysis, making use of 
sophisticated computer models, may be able to answer that question.  Far more difficult 
will be the analysis factoring in the fire since at this point the buildings have been 
reduced to piles of rubble. 
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