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Abstract

In this paper, we examine the clams of Dr. David Ray Griffin regarding the NIST
investigation into the World Trade Center disasters, and find those clams to be
unfounded. All 18 mgor clams are discussed and rigorously dismissed, and a further
analysis of the text reveals an overwhelming density of factual and logica errors. This
paper refutes Dr. Griffin’'s mgor clams, supporting with evidence that the aircraft
impacts were expected to significantly damage the structures, that the resulting fires were
of both sufficient temperature and duration to cause structural collapse, that a progressive
collapse resulting in total destruction of the Towers was the likely result, and that the
“controlled demoalition” hypothesis is speculative and unsupported by any evidence. We
also discuss the anticipated NIST report on World Trade Center Seven.  The author
highlights the fundamental sources of errors present in Dr. Griffin's research and
provides atemplate to evaluate future claims using resources available in open literature.

About the Author

Ryan Mackey is aresearch scientist at the NASA Jet Propulsion Laboratory, speciaizing
in vehicle autonomy and Integrated Systems Health Management for aircraft and
gpacecraft. He isagraduate of the University of California, Santa Cruz and the Graduate
Aeronautical Laboratories at the California Institute of Technology (GALCIT). He has
authored sixteen NASA Tech Briefs and Technical Reports, and received two United
States Patents for his origina research. He has contributed to numerous projects
including the Joint Strike Fighter, NASA’s New Millennium Program and Project
Constellation. His introduction to fringe beliefs regarding September 11" and the works
of Dr. Griffin came through informal Internet discussions hosted by the James Randi
Educational Foundation, a nonprofit organization dedicated to raising public avareness
of paranorma and pseudoscientific fraud. While the author pursues this effort
independently of these and any other organizations, he is indebted to them for their
contributions to science, education, and critical thinking.
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Dedication

This work is dedicated to the forgotten heroes of September 11™ — those who willingly
grappled with the full horror of the tragedy for long weeks afterwards, toiling to recover
the dead, identify the victims, heal the injured, console the grieving, shelter the homeless,
and seek justice for the falen. “It is only through labor and painful effort, by grim
energy and resolute courage, that we move on to better things.” (Theodore Roosevelt)
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A Note on Fair Use

The author acknowledges that this review article contains an unusual number of excerpts,
and lengthy ones at that, from Dr. Griffin's original text. Review of this book presents an
extraordinary problem in that Dr. Griffin presents a fantastically large number of ideas,
frequently providing little support or even mention of them again outside the paragraph in
which they appear. This style of writing makes summarization difficult without
potentially atering his intended message, and in any event summarization is little better
than direct quotation with respect to plagiarism. It is difficult, therefore, to adequately
address his arguments in the comprehensive fashion he demands without either severely
cropping the arguments themselves, in which case the risk of misquoting increases; or
instead presenting the arguments faithfully, meaning a large fraction of the text must be
copied verbatim. The author has chosen the latter, fully respectful of Dr. Griffin's
copyright. While we may disagree wholeheartedly with his conclusions, we do not
begrudge his right to free enterprise, any more than we would impeach a work of
intended fiction.

While the fractional portion of this review that is quoted from Dr. Griffin's book is
abnormally high, the author confidently states that such quotation falls within Fair Use
guidelines, based on the following list of reasons, which includes mitigations undertaken
deliberately by the author:

e Thisreview isintended to present adissenting but factual and scientific viewpoint
on the events of history and the investigations that followed. To the best of the
author’ sknowledge, al ideas put forth are factual in nature.

e The review is intended as an educational resource, and the author derives no
financial benefit from its contents or distribution. See the Copyright Notice
provided on thetitle page.

e By choice, this review is restricted to one of the four magor chapters in Dr.
Griffin's book, and no quotations are taken from any of the other chapters, the
introduction, or conclusion.

e The sum total of quotations from the text included in this review comes to about
6700 words, less than 26% of the chapter reviewed, or approximately 5.3% of the
book in total.

e Over asixth of the above total is composed of words quoted by Griffin from other
sources, rather than hisoriginal writing.

¢ Quotations from Dr. Griffin’s book, including his words and our reproduction of
his quotations, make up only about 7.5% of thisreview.

e By comparison, quotations from various sources that do not appear in Dr.
Griffin's book total 13,000 words or 14% of this article, as befitting a properly
referenced factual review.

e All quotations are faithfully transcribed in their original context, and the author
has taken great carein an attempt to represent Dr. Griffin’s position accurately.
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Introduction

Dr. David Ray Griffin is an emeritus professor of theology and religious philosophy at
the Claremont Colleges in Southern Cadlifornia  He has established himsdf as an
outspoken representative of the self-titled “ Truth Movement,” a loose confederation of
critics united in their belief that the conventional understanding of the September 11"
attacks is deeply mistaken. He has authored and contributed to several books advancing
the theme that, in stark contrast to the findings of officia and professiona investigations,
agents of the United States Government or perhaps a “shadow government” [1] were
responsible for the attacks. His previous works, including The 9/11 Commission Report:
Omissions and Distortions [2], have helped motivate other authors disagreeing with his
opinions to publish rebuttals, with the most well-known being Debunking 9/11 Myths:
Why Conspiracy Theories Can't Sand Up To the Facts [3] from the editors of Popular
Mechanics magazine.

As background for those unfamiliar with the debate, members of the Truth Movement
may be divided according to their beliefs into two maor camps, known as “LIHOP” and
“MIHOP.” The former acronym stands for Let It Happen On Purpose, and the latter
stands for Made It Happen On Purpose. The LIHOP contingent believes that the
September 11™ attacks were conducted by roughly the same people and in the same
fashion as determined by the 9/11 Commission Report, but that the United States
Government, being aware of the impending disaster and seeing advantage in letting it
proceed, deliberately hampered investigators and defense systems that should have
thwarted the attacks. The MIHOP group, on the other hand, contends that the plan was
concelved and executed by the United States Government, or at least powerful figures
therein, and that the rea attacks happened in a completely different fashion, since the
MIHOP hypothesisis totally incompatible with al-Qaeda sponsorship. Within each camp
is a dizzying diversity of beliefs with respect to specific details, but a more in-depth
treatment of Truth Movement folkloreis not required for this review.

The most common explanation of “why” treats the attacks as “a new Pearl Harbor,”
referring to a brief passage in the Project for a New American Century papers [4] that
Speculated about a dramatic future event on American soil serving as a possible
transformation point in global and military policy. This suggests, to many researchersin
the Truth Movement, that some within the government eagerly hoped for — or brought
about — such an event. Thisis unsurprising given that Pearl Harbor itself also remains a
magnet for conspiracy theories. To use Pearl Harbor as an illustration, a Pearl Harbor
LIHOP theory is that Presdent Roosevelt was aware of the impending attack, but
prevented commanders from learning this information, desiring a surprise military defeat
as apretext for revenge and open war. A Pearl Harbor MIHOP theory would require that
the Imperia Japanese Navy did not attack at all, but instead that the United States
scuttled its own warships or perhaps attacked itsdlf, blaming the attack on an innocent
Empire of Japan, inwhat is frequently termed a “false-flag operation.”



For reasons that should be obvious, the LIHOP conspiracy theory is much simpler and
more popular in the case of Pearl Harbor — indeed there are such theories even today,
even though al of them have been thoroughly repudiated in officia investigations and
the popular press. With respect to September 11", oddly enough, the MIHOP conspiracy
theories have proven to be more popular, despite the drastically higher burden of proof
associated with such theories. Dr. Griffin is soundly in the MIHOP camp, as he explains
in the introduction of his latest book.

Dr. Griffin's book is a re-argument of his previous claims directed squarely at his
detractors, and is thus titled Debunking 9/11 Debunking [5]. This book is broken into
four primary chapters, asfollows:

e “9/11 Live or Digtorted,” criticizing the 9/11 Commission Report [6] with
respect to NORAD;

e “The Real 9/11 Conspiracy Theory,” a response to Kean and Hamilton’s book
highlighting difficultiesin the 9/11 Commission investigation;

e “The Disintegration of the World Trade Center: Has NIST Debunked the
Theory of Controlled Demoalition?’ which isthe focus of thisreview;

e And findly, “Debunking 9/11 Myths,” where he responds specifically to the
Popular Mechanics critique.

Thisanalysis will only consider the third chapter, having to do with the final report of the
World Trade Center Investigation conducted by the Nationa Institute of Standards and
Technology, hereafter referred to as the “NIST Report.” This decision is motivated by
severa factors. First, Dr. Griffin's opinions are based on many different but
interdependent observations regarding September 11", including those he names as
responsible parties, the motives and methods of these hypothetical actors, and the
scientific analysis of evidence; of these claims, scientific inquiry is the most objective
and therefore the most definitive, and thus consideration of NIST is least open to
interpretation. Second, the NIST Report [7] is readily available, and while the report may
be criticized, errors that Dr. Griffin makes regarding its contents may be factually
verified with no uncertainty. Third, as we will see in the following sections, the errors
made by Dr. Griffin are so numerous and substantial as to discourage further analysis of
hisclaims.



Approach

The number of claims made or implied in this chapter is extremely large. While the
author will endeavor to address dl of them, it is not always possible to sense every
nuance of every argument, nor is it possible to adequately describe them all without
reprinting the entire source text. The author has attempted to summarize the contents of
every section, extracting relevant sentences or paragraphs where detail is required, and to
address the claims accordingly.

Given the sheer number of errors uncovered by this analysis, and the ongoing adversaria
relationship between Dr. Griffin and his many critics (made evident even in the book’s
title), it is expected that he or his supporters will attempt to seize upon any perceived
gaps in this analysis, rather than address the analysis itself. Unfortunately there is no
possible way to eliminate al such gaps, particularly if Dr. Griffin applies an unexpected
interpretation to his words. Rather than considering this analysis as a point-by-point
refutation, our presentation should be understood to include the following:

e A refutation of all mgor claimsand central themes contained in this chapter;

e Examples of the standard of proof required for Dr. Griffin to meet before making
these, derivative, or future claims; and

e A method of examining any of Dr. Griffin's clams contained here or elsewhere
for accuracy and relevance.

Any claim that we do not expressly examine in this work should not be considered true
by default. Likewise, if perhaps 10% of Dr. Griffin’s propositions are unaddressed while
the other 90% are repudiated, this does not mean that the remaining 10% should be
accepted or understood to support Dr. Griffin's position. Instead, our refutation of his
major claims should demonstrate the lack of trustworthiness and thoroughness that
pervades his latest book, and provide atemplate for examination of the remainder.

Dr. Griffin and many of his colleagues have adopted the argument that, since they are
merely questioning a theory rather than presenting one of their own, only a single
guestion must be correct (that isto say, “unanswered,” as a question contains no veracity
on its own by definition) in order to disprove the so-called “officia theory” of the
September 11™ attacks.  This is illogical and scientifically unsound. The NIST
hypothesis is not a “house of cards’ that disintegrates utterly at the first hint of
inaccuracy or missing detail. There are missing detailsin virtualy every theory produced
in history. For example, nobody has yet observed a graviton particle, but this does not
mean that gravity does not exist. Whether Dr. Griffin states this or not, each of his
guestions must in fact be compared against a competing hypothesis, and questions only
serve to differentiate and rank these competing ideas. Dr. Griffin does provide his own,
loosely stated hypothesis in this chapter, which we will examine in addition to his
guestions and observations on the NIST hypothesis. Our analysis will show conclusively
that criticism of histheory is vastly more justified than Dr. Griffin’s own criticism of the
NIST hypothesis.



Chapter Overview

Before we consider the chapter’s contents, it bears pointing out that the first problem
occurs with the chapter’'s titlee “Has NIST Debunked the Theory of Controlled
Demolition?” In choosing these words, Dr. Griffin is already attempting to shift the
burden of proof. To begin, Dr. Griffin has not identified any coherent theory of
“controlled demolition,” here or in any previous text. In hisbook he cites the work of Dr.
Steven Jones [8], but also numerous other, incompatible theories, without selecting any
particular candidate. Ashe statesin hisNote 16 to this chapter:

| am using the term “explosives’ very broadly to refer not only to explosives in the technical
sense, such as RDX, but also to incendiary mixtures, such as thermite and thermate, and any other
substances or devices that can be used to produce explosions. [9]

With such poor specificity, Dr. Griffin is not advancing any theory, but rather speculating
about an entire multidimensional space of possible theories. Furthermore, while Dr.
Steven Jones hypothesizes incendiaries, namely thermite and its variants, he does not
require production of “explosions’ thereby, and so Dr. Griffin's space of theories is so
large that it requires redefinition of the term “explosives.” The only common element to
these theories is that buildings were damaged deliberately by “substances or devices,”
understood to be destructive devices placed in the WTC buildings prior to aircraft impact.
What Dr. Griffin demandsis proof of anegative, and thisisalogical falacy.

The NIST study was conducted to answer specific questions about building performance
[10], not to address any aternate theory, and certainly not to address an entire universe of
incomplete speculations. Despite this, NIST did speak to this ill-posed question directly
in an interim document known as the NIST FAQ [11], asfollows:

NIST’ s findings also do not support the “controlled demolition” theory since there is conclusive
evidence that:

o the collapse was initiated in the impact and fire floors of the WTC towers and nowhere
else, and,

o thetime it took for the collapse to initiate (56 minutes for WTC 2 and 102 minutes for
WTC 1) was dictated by (1) the extent of damage caused by the aircraft impact, and (2)
the time it took for the fires to reach critical locations and weaken the structure to the
point that the towers could not resist the tremendous energy released by the downward
movement of the massive top section of the building a and above the fire and impact
floors.

Video evidence also showed unambiguoudly that the collapse progressed from the top to the
bottom, and there was no evidence (collected by NIST, or by the New Y ork Police Department,
the Port Authority Police Department or the Fire Department of New York) of any blast or
explosions in the region below the impact and fire floors as the top building sections (including
and above the 98th floor in WTC 1 and the 82nd floor in WTC 2) began their downward
movement upon collapse initiation.

In summary, NIST found no corroborating evidence for alternative hypotheses suggesting that the



WTC towers were brought down by controlled demolition using explosives planted prior to Sept.
11, 2001. NIST aso did not find any evidence that missiles were fired at or hit the towers. Instead,
photographs and videos from severa angles clearly show that the collapse initiated at the fire and
impact floors and that the collapse progressed from the initiating floors downward until the dust
clouds obscured the view.

The burden of proof issue is significant because, even if NIST’ s response above and its
meticulous final report could be shown to be incorrect, it would still not imply that
“explosives’ of any kind were responsible for the WTC collapses. It is possible for both
NIST and Dr. Griffin to be wrong. One would still need to advance evidence supporting
the explosives hypothesis before it could have any merit. In phrasing his question
reactively, Dr. Griffin is declining to outline the case for his own, positive claim, or even
to define the claim itself with clarity. Instead he is satisfied to ssmply cast doubt upon the
NIST FAQ and NIST Report, while never accepting his own burden of proof.

Regardless of this logical error, we may of course proceed to examine the NIST
publications even without a coherent competing theory — this will merely prevent us from
formulating an dternative if mistakes are found. AsDr. Griffin states himself:

These considerations should not, of course, lead anyone to prejudge the NIST documents. They
must be evaluated on their own merits. But these considerations should lead us to study NIST’s
writings carefully ask if they explain the destruction of the World Trade Center buildings in away
that is adequate to the relevant evidence. ... That judgment must be made on the basis of actualy
studying them. [12]

Dr. Griffin’s primary clams, the mgjority stated as questions, are organized as subject
headingsin hisbook. We reprint these below and will investigate them in turn:

e Why did the airplanes cause so much damage?
e How did impact damage help induce collapse?
e How did the fires help induce collapse?
0 Werethefireshot enough?
e What actually caused the Towers to collapse?
0 Tweaked computer models
0 A thoroughly unscientific hypothesis
e What about controlled demolition?
0 Other hypotheses obviated by NIST’ s account?
0 Must controlled demolitions be bottom-up affairs?
0 No evidence of explosions?
o0 No other evidence of controlled demolition?
e What about WTC 7?
0 Prior recognition of WTC 7’ s specia difficulty
ChallengesWTC 7 presentsto NIST
The very appearance of this collapse
Two more unique features of this collapse
What will NIST say about WTC 77?

O 00O



We group these claims into three mgor sections. The first treats clams regarding the
aircraft impacts and the collapses of the World Trade Center Towers. The second section
considers the case for and against “controlled demolition.” The third is devoted to World
Trade Center Building Seven. After examining Dr. Griffin's claims, we then turn to a
discussion of Dr. Griffin's approach and the scientific method in general, other criticisms
of the NIST Report, and close with asummary of findings.



Impact and Collapse Claims

The firg portion of Dr. Griffin's critique addresses NIST’ s analysis, focusing on damage
caused at impact and factors that led to the eventual collapse of WTC 1 and WTC 2.

Why Did the Airplanes Cause So Much Damage?

Dr. Griffin argues that the NIST Report overestimates the damage caused by the initial
impacts, based on the following reasons:

1. Designers clamed to have studied arcraft impact prior to the Towers
construction, and found that they would have survived the impact of a Boeing
707; the damage from a 707 and the actual 767’ s should be comparable.

2. Frank DeMartini commented after construction, but prior to September 11", that
the Towers were designed to survive a 707 impact, and that he believed the
Towers could survive multiple impacts.

3. Leslie Robertson also claimed the Towers were designed to survive a 707 impact.

4. John Skilling claimed the Towers would suffer a “horrendous fire... but the
structure would still be there” in the event of such animpact.

5. The NIST Report does not include all of these comments, suggesting bias.

This first topic raised by Dr. Griffin sets the tone of his discussion, and sets it poorly.
Not one of his points above contains anything other than speculation.

In the NIST Report, specifically NIST NCSTAR1-2 [13], the NIST team calculates a
range of possible impact damages using highly detailed models of the buildings and
impacting aircraft. Dr. Griffin has the opportunity to criticize this caculation and its
conclusions, but does not even mention it in this section. He also has the opportunity to
produce hisown or other researchers calculationsif those support a different conclusion.
He has not done this either. Dr. Griffin is attempting to dispute NIST’s calculations with
opinions, and does so as a classic “agpped to authority” fallacy. Let us examine his
arguments individually:

1. AsDr. Griffin indicates [14], the NIST Report does acknowledge [15] that some
cursory study of a high-speed airliner impact was performed in the 1960°'s. NIST
was unable to find this calculation, and apparently Dr. Griffin does not have
accessto it elther. It isfact that structural modeling in general, impact modeling,
and particularly fire modeling were dramatically less sophisticated in the 1960's,
and thus is it not obvious that such a study would be of any value at al, let done
superior to the NIST study. The burden of proof remains on Dr. Griffin, not on
NIST. The NIST methods and conclusions are available for scrutiny and
criticism, whereas this alleged calculationisnot. No further comment is needed.

Regarding the comparison between a 707 and 767, this author accepts that
hypothetical impacts of these two different aircraft could be materialy similar in



result despite their differences in mass and maximum speed. Thisis supported in
evidence by the qualitatively similar results from American 11 and United 175,
which were nearly identical aircraft but impacted with a speed difference of
approximately 100 miles per hour [16], leading to amost a 50% difference in
kinetic energy. Dr. Griffin’sattention to this point, while valid, isirrelevant.

. Frank DeMartini’s comment that “the building was designed to have a fully
loaded 707 crash into it” [17] (emphasis added) is incorrect. While such an
impact was considered by the designers, this consideration was not in response to
an ordinary design requirement and aircraft impact did not appear in any ordinary
building code, as explained in NCSTAR1-1 [18]. Any such requirement would be
a special customer requirement, and without documentation describing this
requirement, we cannot evaluate it with any clarity. Mr. DeMartini’s comment is
aso unsupported by any calculation, and thus should be considered as
gpeculative.  Perhaps his belief was smply mistaken. We cannot seek
clarification, because tragically, Mr. DeMartini was killed on September 11",

. Dr. Griffin refers to an interview that Ledie Robertson, Engineer of Record for

the WTC Towers, conducted with the BBC. Dr. Griffin states that Mr. Robertson
clams “they were designed to withstand the impact of a Boeing 707.” This is
misleading. Mr. Robertson’s comments to the BBC, taken in context, include the
following:

We had designed the project for the impact of the largest airplane of its time, the Boeing 707. The
767 that actually hit the WTC was quite another matter again. First of all it was a bit heavier than
the 707, not very much heavier, but a bit heavier. But mostly it was flying a lot faster. And the
energy that it put into the building is proportional to its square of the velocity, as you double the
velocity, four times the energy. Triple the velocity, eight times the energy and so forth. [Sic;
actudly triple velocity means nine times the kinetic energy.]

And then of course with the 707 to the best of my knowledge the fudl load was not considered in
the design, and indeed | don't know how it could have been considered. But, and with the 767 the
fuel load was enormous compared to that of the 707, it wasa fully, fully fuelled airplane compared
to the 707 which was alanding aircraft. Uh, just absolutely no comparison between the two. [19]

As we can plainly see, Mr. Robertson does not support Dr. Griffin’s assertions.
He suggests that the WTC Towers were designed to handle a 707 impact, but that
the actua requirement stipulated a much lower speed collision, with “absol uteI%/
no comparison” between the requirement and the actual events of September 11"
Mr. Robertson also indicates that athorough analysis would have been impossible
with the tools of the time. It aso bears pointing out that his firm LERA was a
contributor to the NIST Report, rather than disputing it, as Dr. Griffin suggests.

. It isunclear to the author how the late John Skilling's comments are at variance

with the actual events of September 11" — both towers were struck, but remained
standing, and there were “horrendous’ fires. To my knowledge, Mr. Skilling
never claimed that the Towers would remain standing indefinitely, particularly
given the fires and the impossibility of fighting them. Even if he had, there are no



calculations given in support, nor has anyone been able to replicate such a resullt.
The burden of proof remainsupon Dr. Griffin.

5. It isdifficult to take this final point of Dr. Griffin's serioudy, for two reasons.
First, as we have seen above, three of the four supposedly contrary points of view
appear to confirm NIST’ s conclusions rather than dispute them, and the remaining
point of contention is so vague as to be unusable. Second, the NIST Report was a
scientific study, and not in any way required to survey opinions and speculations
prior to the fact. Unless supported by calculations, which NIST did indeed
attempt to find [15], such opinions cannot be evaluated for accuracy, and thus are
not relevant for purposes of the study.

This first section closes without Dr. Griffin having raised a single technical criticism,
either of his own or produced by any other. Of his five criticisms, three are attempts to
shift the burden of proof, one is a gross mischaracterization of a designer’s opinions, and
the last is ssmple well-poisoning. Since thereis no technical criticism offered, the burden
of proof remains upon Dr. Griffin to demonstrate that NIST’s conclusions about the
aircraft impact damage are in any way suspect.

Since Dr. Griffin has failed to introduce any actual criticism, the author is in no way
obligated to support the NIST conclusions, but support is easy to provide. For example,
Dr. Frank Greening has produced a useful whitepaper [20] that, among its other relevant
conclusions, estimates the pre-impact kinetic energy of the aircraft and the energy needed
to completely destroy all supports of asingle floor of aWTC Tower. Dr. Greening finds
that the aircraft energy (for the dower North Tower impact) is approximately five times
greater than the columns of a single floor could withstand, had the collision been directed
solely at the columns. Of course, the destructive process was not 100% efficient for
several reasons.  Some energy would be transmitted to the rest of the tower; some was
needed to destroy the aircraft; more than one floor was struck; a large amount of debris
passed completely through the structure; and other building contents including floor
systems, furniture, exterior cladding, utilities, and interior walls further absorbed and
dispersed the impact. Nonetheless, even if 95% of the impact energy is accounted for in
this fashion, leaving only 5% directed at the columns, we still estimate that the impact
could destroy one quarter of the columns over an entire floor, which is comparable to the
NIST findings. Admittedly this is a rough calculation, but it serves as a useful “idiot
check” to verify that the NIST conclusions are plausible. Other related, independent
calculations exist in published literature, notably the paper by Drs. Bazant and Zhou [21].
These findings support the NIST results, and further refute the claims of Dr. Griffin.

How Did Impact Damage Help Induce Collapse?

This second, much longer section shifts in focus as it progresses, inhibiting concise
summarization of the argument. Rather than summarize Dr. Griffin’s position, we will
consder the various foci in order of appearance.



Dr. Griffin begins the section by asking the following: “How could the WTC towers
have collapsed without a controlled demolition since no steel-frame, high-rise buildings
have ever before or since completely collapsed due to fires?” [22] He then paraphrases
the NIST Report, noting that (as NIST correctly states) there are no previous incidents of
structures suffering a comparable aircraft impact followed by fires. While Dr. Griffin
agrees with this sentiment, he observes that this alone is not sufficient to explain how the
collapses took place.

While there may be no examples of high-rise office buildings completely collapsing due
to fire, it bears pointing out that there have been many steel-frame structure collapses due
solely to fires. The McCormick Place exhibition hall is one such example, which
collapsed in 1967 only 30 minutes after a smal fire was accidentally started [23].
Another prominent example is the Mumbai High North Oil Platform [24], constructed of
steel and seven stories high, which completely collapsed after burning for two hours
following a shipping accident that ruptured oil lines. A third example, occurring after Dr.
Griffin's manuscript was finalized, is the collapse of the Interstate 580 overpass in the
MacArthur Maze [25] near San Francisco. This overpass, supported only by steel beams,
suffered no impact but collapsed due to the heat of an 8,600 gallon gasoline fire, burning
in the open below, after nineteen minutes.

Because of incidents like these, the risk of collapse due to fire is well understood by the
construction industry. Richard Schulte in the International Code Council editoria
column Fire Protection made the argument, prior to the NIST investigation, that the fires
in the World Trade Center were vastly beyond any reasonable design criterion:

Does the fact that both of the World Trade Center towers collapsed on the morning of September
11 validate the concept of “balanced” fire protection and does the World Trade Center towers
collapse indicate that additional fire protection should be required in 100 story high rise buildings?
The answer to both of these questions might be affirmative if the fires in the World Trade Center
towers were typica fires which occur in high rise buildings, but the fires in the World Trade
Center towers were anything but typical. The key question which must be answered in this debate
is not whether the high rise building provisions contained in our mode building codes are
adequate, but what are our expectations regarding the structural stability of high rise buildings? It
appears that the witnesses before the Congressional Committee have assumed that there is a
consensus that buildings should remain stable, regardless of the magnitude of damage done to the
building by terrorists (or the cost to construct such buildings). [26]

While Mr. Schulte's remarks about “expectations’ were directed at the architectural
community, Congress, and the American public, one could make a smilar charge at Dr.
Griffin. He has, thus far, given no scientific reason why the WTC Towers should not
have collapsed; he has merely observed that the collapse was rare. This comes as no
surprise, since the damage inflicted upon them was also rare, and large skyscraper firesin
genera are extremely unusual. Under ordinary circumstances, we expect skyscraper fires
to be handled differently from fires in other structures (such as oil platforms) because
skyscrapers are occupied, leading to rapid detection of fires and an inherently safer
working environment; and because skyscraper fires are usualy fought, constraining the
fires and protecting the structure. The WTC fires could not be fought due to their sheer
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size and the damage to infrastructure (such as standpipes and elevators) caused by the
aircraft impact. In every way the event was unusual.

Dr. Griffin is correct to observe that the mere abnormality of conditions does not, by
itself, explain why the buildings collapsed:

For us to believe that the destruction of the towers was in fact caused by this combination, NIST
would need to convince us that the damage to each building was so massve and the fire in each
one s0 hig and hot that this combination could do something that was previoudy thought
impossible [22]

As we have seen above, Dr. Griffin speaks only for himself when he claims the collapses
were “thought impossible.” The balance of the NIST Report, however, does explain why
they collapsed, and does not merely rely on the argument that the situation was unusual.
Dr. Griffin’srequest is handily met by the NIST Report, aswe shall seein later sections.

Dr. Griffin next turns to the impact, and acknowledges the NIST Report estimates of
exterior and core columns damaged, destroyed, and stripped of fire insulation by the
impacts. He then notes that approximately 85% of the columns were not destroyed, and
suggests that this does not qualify as “massive’” damage. Finally, he provides us with an
astonishing statistic, citing the Engineering News Record from 1964, claiming that the
Towers were designed to withstand incredible damage:

[T]hese reports said that “live loads on these [perimeter] columns can be increased more than
2000% before failure occurs’ and that “one could cut away al of the first-story columns on one
sde of the building, and partway from the corners of the perpendicular sides, and the building
could still withstand design live loads and a 100-mph wind force from any direction.” [27]

To begin, it should be obvious that the impact damage alone was not in itself enough to
destroy the Towers. Neither Tower fell until after it had burned, and their condition
gradually and visibly degraded as the fires raged. Nobody is claiming that severing 15%
of the columns was, by itself, decisive. Of greater significance among the statistics that
Dr. Griffin cites is that the fireproofing was stripped from an estimated 80% of the core
columns in WTC 2, and 90% in WTC 1. This damage does not affect the structure at
time of impact, but is of profound importance when the subsequent fire is considered.

Let us now consider the comments Dr. Griffin cites in the Engineering News Record [28],
taken from an interview with John Skilling, chief architect of the Towers. Isit true that
the columns were overdesigned by 2000%? The answer, of course, isno. The perimeter
columns are sized to resist the wind load, not just thelive load. As explained in the exact
same article:

The structural engineers adopted this particular design because of the great length of the columns,
use of different grades of steel and their plan to take wind stresses in the exterior columns only.

Walls resist wind. In designing the record-height towers against wind, Worthington, Skilling,
Helle and Jackson adopted a scheme that does not rely on the core at al to takewind. Each tower
will act as a vertical, cantilevered hollow tube. The giant Vierended trusses forming the
loadbearing exterior walls will provide the required rigidity and strength to resist wind. All the
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horizonta shear will be resisted by the sides of the building paralld to the wind, and most of the
overturning moment will be taken by the exterior walls normal to the wind. For economy in
resisting the stresses, the wall columns will be made of high-strength steels, as indicated in the
diagram above. [28]

The wind load is potentially a great deal higher than the live load. In the NIST Report,
the design requirements combining the different loads are quantified in NCSTAR1-1
[29], summarized briefly on page 54:

In the 1960's, ultimate strength design was standardized only for reinforced concrete. As shown in
Table 4-5, the three codes from the 1960’ s referenced ACI 318-63, which includes the following load
combinations to establish the design loads (U) for structural members:

1. For structures where wind and earthquake loads may be neglected, U=15D + 1.8 L.
2. For structures where wind load must be included, U =125(D+L)orU=09D + 11 W,
whichever produces the most unfavorable condition for the member.

It should be clear by now that there was no requirement for the columns to withstand
2000% of all loads. The effect of the wind isrdatively large, and can be visualized using
the NIST baseline moddl, described in NCSTARL1-2A in figures 5-6 and 5-14. These
figures demonstrate how parts of the perimeter columns facing the wind can actually
wind up in tension, as the wind load can totaly overwhelm the gravity loads. This
clearly demonstrates how wind, not gravity, is the dominant load in the exterior columns,

Hence, the live loads are only a minor contributor to the design load on the perimeter
columns. As an analogy, a car with four seats might easily withstand the load of eight
people, but it is highly unlikely that it could withstand the weight of an entire second car
without damage to its suspension. Furthermore, while the columns themselves might
withstand 2000% of the live load — provided all other loads were below their design
limits — other structures in the Towers would not. As an example, NCSTAR1-1, section
5.2, describes destructive testing requirements of structural elements:

In regard to strength requirements, the member or assembly must be capable of supporting the
following (note: no specific reference to a particular type of building materia is given in this section of
the Code):

1. Without visible damage (other than hairline cracks) its own weight plus a test load equal to
150 percent of the design live load plus 150 percent of any dead load that will be added at the
site, and

2. Without collapse its own weight plus a test load equal to 50 percent of its own weight plus
250 percent of the design live load plus 250 percent of any dead load that will be added at the
site.

This test more adequately captures the true design requirements, but even this is
particularly conservative, only applying “if such computations as prescribed in these
standards cannot be executed due to ‘practical difficulties’” Thus, the 2000% figure
presented by Dr. Griffinisout of context, and irrelevant.

Regarding “cutting away” the columns, it is important to note that Skilling speaks of
cutting the exterior columns at thefirst story. Thisis because, below Floor 7, the Towers
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had only athird of the exterior columns, with each column at ground level branching into
three columns above Floor 7. Spacing exterior columns in this fashion was required to
avoid interference with building entrances. The design compensated with a great deal of
core bracing below Floor 7, as explained in NCSTAR1-1 on pages 9-10:

Since the lateral loads are resisted mainly by the exterior walls in a framed tube system, the
interior core columns do not contribute to the over-all latera stiffness of the building. For the
WTC towers, both the exterior columns and the core columns were designed to support an
approximately equal amount of the total gravity loads (see NIST NCSTAR1-2). ... The columns
in the interior core of the towers were designed to carry mainly the gravity (vertical) loads, except
in the atrium area (below floor 7 to the foundation), where there were fewer perimeter columns in
the outer walls, bracings were used in the outer perimeter of the core area to increase lateral
gtiffness. In the lower part of the towers, the outer core columns were designed to resist a portion
of the lateral forces.

Thus, while it is counterintuitive, the first floor is in fact the best place to cut exterior
columns, if building survival is desired. At the first floor, the core can be counted on to
resist latera wind loads thanks to its bracing. Loss of exterior columns above Floor 7,
where the core was not so heavily braced, would be substantially more hazardous.

In summary, Dr. Griffin's clams that the impact was relatively light, and that NIST
incorrectly assessed the structures remaining strength, are incorrect. The statements
above are wholly consistent with NIST’ s findings. When read carefully, these statements
contain subtle nuances that, if not properly accounted for, make them seem far more
significant than they redly are.

Dr. Griffin now discusses his impressions of the NIST impact smulation results, which
are contained in NCSTAR1-2. He begins by quoting Eric Douglas, a contributor to the
web-based publication “Journal for 9/11 Sudies’ (erroneously claiming to be peer-
reviewed), stating that the results cannot be trusted smply because they were produced
with computer smulations. He then focuses his attention on the South Tower, for which
models predict 10 destroyed core columns, whereas the North Tower only suffered an
estimated six core columns destroyed. He states this is impossible, given that the South
Tower was hit lower where core columns were thicker; the South Tower was hit off-
center, and one engine of Flight 175 never hit the core at al; and that the wings of the
aircraft could not have destroyed any core columns. He finishes by calling attention to
the fact that NIST ran arange of cases, predicting 10 columns destroyed at most and only
3 a least, and states that NIST selected the worst case because, and only because, it was
the only case that would lead to a collapse.

To begin, there is nothing particularly sinister about using computer simulations. The
NIST tools used for structural and impact modeling are SAP2000 and LS-DYNA [30],
both commercial modeling tools with a long and successful history in practical
applications. These tools use the same basic structural equations that exist in solid
mechanics textbooks, generalized to handle far more variables than anyone could ever
compute by hand. This alows much more detailed modeling of the structures under
consideration, which in turn provides a more accurate result. While there is the potentia
to make mistakes in creating the models, NIST validated their baseline models against the
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original design specifications, and verified that their model provided the correct wind
response of the Towers, based on accelerometer data taken prior to the attacks. NIST
also gradually built up their impact models to permit unit testing and independent
verification and defect detection. Without stating specific criticisms of the models, Dr.
Griffin's complaint is analogous to casting doubt upon an arithmetic result smply
because it was computed on ahand calculator.

It is not surprising that WTC 2 suffered more core damage than WTC 1. Dr. Griffin and
Mr. Douglas are correct that some of WTC 2's affected core columns were thicker at the
point of impact than WTC 1's and that portions of Flight 175 passed beside the core, but
they conspicuously neglect other factors that explain why the damage was more severe.
To be specific:

e Flight 175 impacted at an estimated 542 MPH, as opposed to Flight 11's 443
MPH [31]. This means that Flight 175 impacted with approximately 50% more
kinetic energy than Flight 11.

e Flight 11 struck the North Tower while pitched down at approximately 10
degrees. Thismeansthat most of the aircraft had to either pass through, dislodge,
or deflect off aconcrete floor slab before reaching the core columns.

e FHlight 175, in contrast, struck the South Tower pitched down at an estimated 6
degrees, meaning more of the aircraft would pass straight through the office space
and impact the core directly, without needing to first encounter a floor slab.

Taken in combination, it is hardly surprising that Flight 175 inflicted more core damage.
NIST contrasts its estimates of the two impacts in much more quantitative detail in
NCSTAR1-2A, and confirmsthat thisimpression is correct.

What about the right engine of Flight 1757 It is true that this engine never contacted the
core. However, the engine weighs approximately 9,000 pounds [32], or only about 4% of
the weight of Flight 175 at time of impact. This means that no more than 4% of the total
kinetic energy missed the core because of the engine's path. This correction is
insignificant compared to the difference between Flight 175 and Flight 11's kinetic
energies, and is aso smaller than energy variation due to the uncertainty in Flight 175's
speed. Furthermore, rather than passing harmlessly through the building, the right engine
destroyed severa perimeter columns, giving up an estimated 90% of its kinetic energy
during the impact before exiting.

Dr. Griffin’s examination of the wings individualy is specious, for reasons that should be
obvious. He states without proof that the wings alone could not sever any core columns —
a point which was examined by NIST [33], and found to be true only if the wings were
first shattered and their fuel contents dispersed by the perimeter columns. In Finding 13
of NCSTAR1-2, NIST writes a smilar finding regarding the perimeter columns,
demonstrating the difference between an empty wing section and afuel-filled one:

Finding 13: Impact of an empty wing segment from approximately mid-span of the wing normal
to the exterior wall produced significant damage to the exterior columns but not complete failure.
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Impact of the same wing section, but filled with fudl, resulted in extensive damage to the external
panels of the tower, including complete failure of the exterior columns.

Because the wings “could not destroy the core columns,” Dr. Griffin supposes they had
no effect at al, and dismisses them. He goes on to conclude that only a single core
column should have been severed, that being the one hit by the port engine. This is
clearly not the case. All of the parts of the aircraft, including the fuselage which he has
completely neglected, contribute to damage inflicted on the core. Hisargument is akin to
stating that because a single sheet of paper dropped on one's head will not hurt, it is
impossible for atruckload of paper to inflict any damage. In point of fact, since from the
above we know that fuel itsdf is responsible for much of the impact damage, it is
perfectly reasonable to expect all the tiny fragments of airplane, broken up by the
perimeter columns, to contribute to one massive aggregate impact, and this impact as we
saw previously has enough energy to destroy all of the core columns. The only reason it
doesn't is because the impact is not 100% efficient, and does not only impact the core.

We can demondtrate the actua impact effect by considering another building impact,
namely that a the Pentagon. Study of the American 77 impact into the Pentagon
confirms that the mgority of damage to interior columns is not caused by large
fragments, but rather by a blast phenomenon made up of the fast-moving, heterogeneous
cloud of aircraft pieces, fuel, and parts of the building exterior. While the Pentagon was
constructed quite differently from the WTC Towers, it was hit by a smilar aircraft a a
similar speed. More importantly, the Pentagon did not totally collapse, and unlike the
WTC Towers, nearly al of the columns and floor dlabs that were hit could be found and
examined afterwards to determine how they failed. Thus we know what happened at the
point of impact directly, rather than relying upon smulation. The NIST and ASCE
conducted a similar investigation on the Pentagon [34], and had this to say about the
nature of column failure, on page 29 of the Pentagon Building Performance Report:

Severa columns were substantially distorted, exhibiting lateral displacement at the column
midheight equal to at least three times the diameter of the spiral cage. Some highly distorted
columns were bent in uniform curvature with discrete hinges at each end (figure 5.20), while
others were bent into triple curvature (figure 5.21). In these cases, the vertical column steel
remained attached to the foundation below and the second-floor beams above (figure 5.22). The
deformed shapes of the columns with this damage were smooth curves: generally they did not
have discrete deformation cusps.

What this means is that damage was not caused by blunt impact with large fragments —
this would lead to “discrete deformation cusps,” or dents somewhere aong the column,
and columns with kinks rather than smooth curves aong their height. Since we did not
see this, the above proves that the combined force of small pieces and fuel was what
destroyed the interior columns. We expect similar phenomenain the WTC Towers. Dr.
Griffin, however, neglects this effect entirely and without justification.

Finally, we examine the variation in NIST’ s impact cases. For both WTC 1 and WTC 2,
NIST ran three different impact cases — a baseline, aless severe case, and a more severe
case. However, this was not done, as Dr. Griffin claims, to fudge the results. This is
because the inputs to the model are imprecisely known. Tables 7-3 and 7-8 in
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NCSTAR1-2 show the model inputs, including the speed and angle of the aircraft, and
the materia strength of the aircraft and the building interior. Aircraft data values are
derived from analysis of videos, since both Flight Data Recorders were completely
destroyed, and this method is subject to significant uncertainty. In like fashion, the
building contents and aircraft materials adl vary in compostion, and there is some
uncertainty in estimating an average factor for all of the materials. NIST ran three cases
because it needed to see how sensitive its models were to the input conditions. It is
important to note that at this stage of the investigation, all of these inputs are completely
reasonable — the “more severe” case is effectively the one-sigma upper bound, while the
“less severe” case is the one-sigma lower bound, meaning these inputs are all within the
accuracy of measurements.

NIST did not, as Dr. Griffin states, select the “more severe” cases because those and only
those led to collapse. This is totally false. Each smulation produced a number of
outputs, some of which — like the damage to core columns — could not be estimated from
photographs and videos of the event, but others could be compared to additional evidence
directly. NIST describesits selection criteriain brief in NCSTARL1-2, page Ixxiii:

The less severe damage case did not meet two key observables: (1) no aircraft debris was
calculated to exit the side opposite to impact and most of the debris was stopped prior to reaching
that side, in contradiction to what was observed in photographs and videos of the impact event and
(2) The subsequent structural response analyses of the damaged towers indicated that the towers
would not have collapsed had the less severe damage results been used.

Dr. Griffin is fixating on the second criterion, but completely ignores the first. He aso
ignores the more detailed selection criteria presented on pages 267-291 of NCSTAR1-2:

The observable evidence available to help validate the global impact analysesincluded the following:

o Damageto the building exterior documented by photographic evidence

¢ Foor damage visible from the building exterior documented by photographic evidence

o Aircraft debrisexterna to the towers as documented by photographic evidence

o  Eyewitness accounts from survivors who were inside portions of the building.
Another observable was that each tower remained standing after sustaining the impact-induced
structural damage. Anayses of the structural response of the damaged towers immediately after
impact, presented in NIST NCSTAR1-6, showed that this observable was met for both towers.

In short, Dr. Griffin's claim, that NIST selected the most severe case solely in order to
guarantee a collapse, is wrong. The base case adso would have led to a collapse.
Furthermore, while we do not have photographic or eyewitness evidence of the state of
the core columns for either impact, we have a litany of other evidence that was found to
best match the “more severe” cases.

Additionally, it is not entirely clear that, even had the less severe impact conditions
applied, the structures would have survived. NIST did a preliminary assessment that
reached this conclusion, as remarked above, but a competing analysis by Dr. Usmani et
al. at the University of Edinburgh [35], suggests that even if the impact damage was
negligible, the fireswould have destroyed the Towers:
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The results are illuminating and show that the structural system adopted for the Twin-Towers may
have been unusualy vulnerable to a mgor fire. The analysis results show a smple but
unmistakable collapse mechanism that owes as much (or more) to the geometric thermal
expansion effects as it does to the material effects of loss of strength and stiffness. The collapse
mechanism discovered is a smple stability failure directly related to the effect of heating (fire).
Additionally, the mechanism is not dependent upon failure of structural connections.

Because there is disagreement among experts about whether any impact damage at al
was necessary for collapse to occur, Dr. Griffin's clam that NIST deliberately
overestimated the impact damage in order to force collapse to occur is completely
unsupportable. His commentary in this section is false with regard to the actual contents
of the NIST Report, and grosdy distortsits logical conclusions.

This section closes with Dr. Griffin disputing NIST’s estimate of insulation removal by
the aircraft impact. He suggests that even if al insulation was removed over six floors,
there is still no reason to suspect collapse of the structure. He adso disputes the
methodology of NIST’s estimate, claiming that the impact was not sufficiently energetic
to dislodge the fireproofing.

Dr. Griffin’s first complaint can only be described as bizarre. He makes the following
statement in his book:

NIST claims that [stripping of insulation] occurred on six floors of the South Tower. Even if that
could be believed, it would mean that the insulation would have remained intact on 104 of the
building’s 110 floors. NIST’s own simulations indicated that “none of the columns with intact
insulation reached temperatures over 300C,” which means that “the temperature... would not have
increased to the point where they would have experienced significant loss of strength.” This
consideration does not bode well for NIST's theory that column failure, due to softening of
stripped core columns by the fires, led to the total collapse of the buildings. [36]

The author is at a loss to understand how intact insulation on the other 104 floors is
relevant to the fire on the six impact floors, or how the temperature of columns with
intact fireproofing relates to that of stripped core columns. This argument seems akin to
stating that a man wearing a bulletproof vest could shoot himsalf in the head without fear
of injury.

The only possible line of argument the author can detect is that, perhaps, Dr. Griffin
accepts that the stripped insulation would lead to a partial collapse — that of the six
impact floors, no longer insulated and vulnerable to fire — but that the rest of the structure
should have survived a total collapse, as it was not weskened by the fire. As we will
explore later, thisis incorrect. The remainder of the structure had nowhere near enough
strength to survive once the upper floors started to move, whether fully intact or not.
Nowhere does NIST claim that the lower structure had to have been weakened by fire for
a total collapse to occur. This may not be what Dr. Griffin has in mind, although he
states asimilar line of reasoning further along in the chapter. In any event, the author can
determine no other possible relevance to his comparison. Fireproofing away from the fire
isof no value.
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Dr. Griffin’s complaints about how NIST treated the spray-on fire insulation are often
repeated. He echoes the remarks of a colleague in the following statement:

However, former Underwriters Laboratories executive Kevin Ryan, being curious about this
method, discovered that NIST’s “test for fireproofing loss, never inserted into the draft reports,
involved shooting a total of fifteen rounds from a shotgun a non-representative samples in a
plywood box Flat steel plates were used instead of column samples.” [36]

While it is correct to say the NIST tests “involved” a shotgun-based apparatus, there are
numerous other tests that Ryan and Dr. Griffin fail to mention. While the “shotgun
approach” did not appear in the draft report as it was not yet complete, a full description
of the approach appears in the final report as Appendix C of NCSTAR1-6A, on page 263,
and is in no way hidden from view. In the preliminary report, these tests were not
completed, and the preliminary results were based on the industry standard “pull-off”
tests, along with mathematical arguments from acceleration. The shotgun test appears to
have been brought in to provide additiona testing in response to criticism that the
industry standard tests were a poor fit to the aircraft debris impact. In other words, what
Dr. Griffin and Ryan are criticizing is, in fact, NIST going above and beyond to provide
additional, innovative, and more realistic testing.

NIST describes the impact test methodol ogy as follows:

The SFRM on the steel plates and bars was subjected to afield of impacting projectiles fired from
auniversal receiver (amodified gun) a various orientations. For the high-speed low-mass impact,
a debris field was smulated by buckshot fired from a modified shotgun. Since firing of
conventional shotgun shells would result in average buckshot speed in excess of 682 mph (304
m/s), controlled firing with custom-made shot shells was needed to reduce the impact speed within
the range found for the debris field in the aircraft impact analyses of the WTC towers (NIST
NCSTAR1-2). ... An average speed of 341 mph (152 m/s) was chosen for the debris impact
velocity for the high-speed low-mass impact tests. For low-speed high-mass impact tests, an
average speed of the projectiles ranging between 112 mph (50 m/s) and 201 mph (90 m/s) was
selected.

The desired impact speed was achieved but the universal receiver could only accommodate small
projectiles, which did not represent actual debris shapes and sizes. Therefore, the impact kinetic
energies from the projectiles were significantly lower than those from actual impacting debrisin
the WTC towers due to differences in size (mass). However, when the impact kinetic energies
were normalized by the impact area, the impact conditions used in the tests approximated those in
the towers, based on the following order-of-magnitude analysis. ... For the purpose of this study,
it was assumed that the energy of the debris impacting the SFRM was distributed through a debris
area that was about five floors high (60 ft or 18 m) and 150 ft (45 m) wide. [37] (Emphasis in
original)

In other words, this testing is not as haphazard as Dr. Griffin suggests, but is instead
calibrated carefully to represent realistic, reduced velocities. Additionally, as seen in
Figure C-2, there were additional tests involving a large, air-pressure operated universal
receiver with a 3-inch barrel, firing projectiles that were themselves representative
objects, rather than using hunting loads in every test. Furthermore, Ryan errs in stating
the impacted objects were “non-representative,” in that bars were aso tested, sized and
coated to be accurate representations of the floor truss materials. The flat steel plates are
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meant to represent floor decking material rather than column sides — columns were not
the subject of this test, because the columns were fireproofed with gypsum board, and
this test only applies to the SFRM (sprayed-on fire resistant material).

Continuing on the same page of Dr. Griffin’s book, Ryan and Dr. Griffin err further in
presenting an energy argument:

there was, as Ryan points out, “simply no energy available to cause fireproofing loss. ... NIST's
tests indicate that 1 MJ of energy was needed per square meter of surface area to shear the
fireproofing off. For the areas in question ..., the extra energy needed would be severd times
more than the entire amount of kinetic energy available to begin with.”

This is a mystification of the NIST summary of findings presented on page 273 of
NCSTAR1-6A. Here NIST reports that SFRM would be completely dislodged “by direct
impact with solid objects that had a kinetic energy ... approaching 10* to 10° ft-lb / ft*
(10° to 10° J/ m?.” Mr. Ryan has disingenuously used the upper end of that scale,
incorporating the full extra factor of 10. However, thisis irrelevant, because Ryan also
makes the assumption that the SFRM absorbs al of this energy. The NIST summary
does not suggest that this energy was absorbed. Instead, it says that projectiles require a
certain kinetic energy to transfer the needed shock to break the SFRM loose — but
afterwards, those projectiles would retain most of their energy, either ricocheting or
smashing the formerly fireproofed building contents out of the way. The SFRM absorbs
only atiny fraction of this energy, leaving the rest to break loose other SFRM or damage
the building structure. Thisis clearly seen in NIST’ s results, such as Figure C-4, where
the shotgun pellets passed through the SFRM, retaining enough energy to destroy the
pellets themselves, while the SFRM — untouched except for a dozen small holes — falls
off in asingle piece. It is obvious that the only energy absorbed by the SFRM itself was
in resistance to the pellets (minima; SFRM is hardly bulletproof) and damping
oscillation of the steel plate as it vibrated after being struck, prior to shaking the SFRM
loose. Both contributions are extremely low, and the vast mgjority of the SFRM that falls
away is undamaged. Therefore, the energy is not absorbed, and thus Ryan’'s claim that
the total energy of impact istoo low to dislodge the SFRM is completely wrong.

Now that we understand NIST’ s results, we can address whether or not NIST’ s estimate
for how much insulation was dislodged or destroyed is reasonable. NIST argued that the
insulation could be considered stripped as follows [38]:

e All SFRM and gypsum board insulation considered stripped or dislodged in
regions where impact simulation indicated a debris field that could damage or
destroy adjacent furniture and wall partitions

e All gypsum board insulation considered stripped away from structural members
where impact simulation predicted the structural member in question had suffered

heavy damage

The results of the “shotgun test” above make it clear that the debris field had sufficient
energy to disodge all SFRM, on plates and bars, within the field. And while the gypsum
board is stronger than the SFRM, it is far weaker than the steel columns and beams
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underneath, so much so asto be negligible in terms of strengthening those members. Itis
therefore clear that a gross deformation to the underlying structural steel would require if
not induce damage to the fireproofing.

Dr. Griffin’s argument regarding fireproofing is, therefore, unsupportable. The errors he
and his quoted sources make regarding the energy requirements are deceptive and easily
refuted.

How Did the Fires Help Induce Collapse?

In the lede to this section, Dr. Griffin makes the argument that, since steel conducts hest,
the fire would have to be exceptiondly large, hot, and long-lasting, enough to heat a
considerable fraction of the entire structure:

Sted is an excellent conductor of heat. If heat is applied to one portion of a steel beam, that
portion will not be quickly heated up to the temperature of the flame, because the heat will quickly
be diffused throughout the beam. Also, if that beam is connected to another one, the heat will be
dispersed to that second beam. And if those two beams are interconnected with hundreds of other
beams, the heat will be diffused throughout the entire network of beams. [39]

Stedl is actually not a particularly good conductor of heat [40]. Mild carbon steels, such
as the A36 dloy that dominated the Towers |oad-bearing structure, conduct roughly 50
Watts per meter-degree Kelvin [41], or about an eighth that of copper, which is a good
heat conductor. Furthermore, the specific heat of stedl is about a third higher than
copper, meaning the steel not only transmits less heat, but it takes more heat to reach any
given temperature. Combined, this makes copper about twelve times as susceptible to
sympathetic heating as mild steel. As an unrelated point of interest, most alloys of steel,
such as 304 Stainless, are even worse conductors — stainless steel transmits a third as
much heat as mild steel or about 1/25™ as much as copper.

Besides steel being at best a mediocre heat conductor, there is aso the matter of great
distances for this heat to be conducted. Suppose we consider a fire on six floors of the
WTC towers, and we make the argument that the nearest six floors must aso be heated,
effectively cutting the fire’'s efficiency in half. This means the heat flows through up to
three floors worth of steel, or about eighteen meters, in both directions. The further we
go from the source, the less heat is conducted, and eighteen meters is a considerable
distance. At eighteen meters, we expect 1/18" as much heat flow through any given
column compared to the heat flow one meter away from the fire. To transmit to the entire
structure, we are dealing with over 300 meters of steel — this means arise in temperature
of 1,000 degrees Celsius at the impact point, if we were to let the structure reach thermd
equilibrium, results in less than 4 degrees Celsiusincrease at ground level, and given the
physical properties of structural steel it would take roughly aweek of continuous burning
at the impact floors for this to happen. Clearly we should not expect the entire structure
to be heated significantly, but that is exactly what Dr. Griffin claims.

In contrast, any blacksmith will readily confirm that steel can be partly heated to a
working temperature, while keeping the remainder cool enough to handle, using perfectly
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ordinary fires. Thisis particularly true of dender objects like sword blades, horseshoes,
and structural columns, because the dender profile of such objects presents a narrow
conduction path, restricting heat flow. A similar effect can be recreated in the home,
where cast-iron cooking pots can be heated to broiling temperature, yet still held without
gloves via cast-iron handles only 20 or 30 cm long. To summarize, steel is not such a
good conductor after all, and heat does not conduct quickly in any material when the
distanceislarge compared to the cross-section.

Were The Fires Hot Enough?

Here we have another long section with numerous independent claims. Again we will
treat them in order of appearance.

Origin of “ Melted Sedl” Claims. Dr. Griffin begins by acknowledging that NIST never
claimed, nor doesit need to claim, that the steel structure actually melted. He claims that
this misconception was created by early reports and speculative analysis of the Tower
collapses, and not by members of the Truth Movement.

As this observation is not germane to the NIST Report itsef and is merely a finger-
pointing recap of past discussions, it does not require further comment.

Physical Evidence of Heated Seel: Dr. Griffin next remarks that NIST leads the reader
to believe that some of the stedl reached 1000° Celsius, whereas NIST's own
metallurgical analysis disputes this and indicates a much lower temperature:

Although NIST does not quite say this is what happened, it clearly tries to lead the reader to
believe that it is saying this. And insofar as this claim isimplied, it is an empirically unsupported
clam. NIST reports that its metallographic analysis of recovered steel found “no evidence that
any of the samples had reached temperatures above 600° C [1,112° F]” — and this is a statement
about recovered steel of every time, not smply steel from core columns. [42]

Dr. Griffin cites page 88 of the overview report NCSTARL1 for this observation. In actua
fact, this quote is found on page 90. However, this quote is taken out of context. The
NIST Report also makesit clear that hardly any of the steel samples recovered were from
the impact floors. On page 87 and 88, NIST describes the steel samplesasfollows:

Over a period of about 18 months, 236 pieces of steel were shipped to the NIST campus, starting
about sx months before NIST launched its Investigation. These samples ranged in size and
complexity from a nearly complete three-column, three-floor perimeter assembly to bolts and
small fragments. Figures 6-3 through 6-5 show some of the recovered steel pieces. Seven of the
pieces were from WTC 5. The remaining 229 samples represented roughly 0.25 percent to 0.5
percent of the 200,000 tons of structural steel used in the construction of the two towers. ...

In al, 42 exterior panels were positively identified: 26 from WTC 1 and 16 from WTC 2. Twelve
core columns were positively identified: eight from WTC 1 and four from WTC 2. Twenty-three
pieces were identified as being parts of trusses, although it was not possible to identify their
locations within the buildings.
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Overlaying the locations of the specimens with photographs of the building exteriors following the
aircraft impact (for perimeter columns and spandrels) and the extent-of-damage estimates (Section
6.8) (for core columns) enabled the identification of steel pieces near the impact zones. These
included five specimens of exterior panels from WTC 1 and two specimens of core columns from
each of the towers.

In other words, of the 229 pieces of WTC 1 and 2 steel, only nine were column fragments
from the impact zones, and of those, only four were in the interior. Since the exterior
pieces understandably would have been cooler by convection with outside ar and their
placement at the edge of the fires, we are more interested in the core column fragments.

These are described in greater detail in NCSTAR1-3B, Chapter 4. In Figure 4-1, we see
the original location of the two fragments from WTC 1, samples HH and C-80,
originating as part of core column 605 from floor 99 (approximately three floors above
aircraft impact) and core column 603 from floor 93 (two floors below the aircraft
impact). Figure 4-2 shows the origin of samples recovered from WTC 2, samples C-88a
and C-88b, both of which are fragments of core column 801, one sample being
approximately one floor above impact, the other sample essentially at the point of impact.
Sample HH is photographed in Figure 3-12 on page 42, and C-88a and C-88b are shown
in Figure 3-13 on page 43. Sample C-80 is photographed in Figure A-8.

The metdlurgica overview report NCSTAR1-3 goes into further detail about the passage
quoted by Dr. Griffin. In Section 6.8.5, it explains that the microstructure analysis was
only applied to the perimeter sections, and not the core. As we have explained above, it
is entirely expected for many perimeter sections to have been cooler than core sections.
Regarding the core, thisis treated very briefly in Section 6.8.6, where it is explained that
only those sections with paint remaining could be examined, and few areas had any paint
to test. The paint test is a much simpler one, with temperatures above 250 °C producing a
“mud cracking” pattern, and temperatures below showing no effect. Temperatures well
in excess of 250 °C will simply destroy the paint entirely, preventing the test.

We can identify each column’s origina horizontal location using Figure 2-12 in
NCSTAR1-1, or figures such as 6-49 and 6-62 in NCSTAR1-5. Here we see that
Column 605, the relevant column in WTC 1, is one row back from the long edge of the
core, roughly centered, facing the point of impact. Column 801, struck in WTC 2, is a
the edge of the short face of the core, again centered. We neglect Column 603 in WTC 1
since it was below the impact and exposed to relatively light fire.

Understanding where these samples came from, it is now quite unremarkable to find no
evidence of extreme fire temperatures in the samples. Figures 6-43 and 6-44 of
NCSTAR1-5 show the predicted structura temperatures of Floor 99 in WTC 1, the
location of recovered sample HH, for Fire Case A and B respectively. We see that not a
single one of the columns is predicted to reach elevated temperatures on this floor. The
core cross-members below, on the other hand, do reach elevated temperatures by virtue
of the fire on lower floors and the extent of predicted damage to their fireproofing,
whereas there is no fireproofing damage predicted on Floor 99. Thus the NIST result is
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completely consistent with minor heating on Column 605 at Floor 99, and does not
require the column to be heated in its collapse mode.

Similarly, Figures 6-50 through 6-55 show the predicted structural temperatures for
Floors 79 through 81 of WTC 2, fire cases C and D. The fire is concentrated in the
corner opposite Column 801, and the fire model, again, predicts only dight heating in this
column. Here, unlike the recovered samples from WTC 1, we do predict fireproofing
damage on our recovered samples, which is obvious since the column itself was fractured
by impact. Instead, we see here that the impact pushed combustible materias towards the
other side of the structure, and left a gaping hole exposing our column to fresh air, and
thus it is entirely expected for it to have remained relatively cool. Interestingly,
immediately above Floor 81 where the floor structure is intact, Column 801 begins to
show heating as in Figure 6-57, Case D, where Column 801 eventudly reaches
temperatures of over 600 degrees Celsius, but Column 801 is expected to remain cool in
the impact zone, and in the lesser impact damage Case C on dl floors.

In summary, Dr. Griffin’s observation, while correct on its own, is misleading and does
not support his conclusion. The analysis of recovered steel showing that no recovered
fragment reached a greetly elevated temperature is entirely expected, once we understand
where the fragments came from and what they experienced. Furthermore, we also expect
steel that was heated to have been weakened considerably, and thus would not be
expected to survive the collapse intact or with any identifiable marking remaining. It is
therefore unsurprising that no such samples were recovered. A search through debris will
naturally be biased towards intact pieces, and these pieces by definition were exposed to
less damage and less heat.

Temperature of the Fires: Dr. Griffin next uses the presence of black smoke as an
argument that the fire was oxygen starved, and therefore at temperatures well below 1000
degrees Celsius. He further cites James Hoffman as stating that temperatures of 800 to
1100 °C can occur in building fires, but only for brief, unsustainable periods known as
“flashovers.” He then remarks at length that, since “ordinary” fires are generdly in the
650 °C range, NIST must prove that the WTC fires were extraordinary.

In redlity, the presence of black smoke is neither a sign of oxygen starvation nor of a
cool-burning fire. To reuse just two obvious examples from above, oil wells burning in
the open atmosphere are about as well-ventilated as possible, yet leave choking plumes of
dark, black smoke, and routinely heat stedl structures enough for them to deform and
collapse. The gasoline tanker fire under the 580 Freeway near San Francisco sent up a
plume of black smoke as well. This assertion is overly simplistic. Smoke coloration is
dependent on the combustion products, and the actua fire temperature may vary
considerably from its center to its edge. Even if smoke color could be used to estimate
the average fire temperature, it would be impossible to estimate the maximum fire
temperature from a gross evaluation of smoke color.

Hoffman's assertion regarding maximum fire temperatures is contradicted by
professional fire scientists. As one example, areference office fire test [43] conducted in
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the United Kingdom, as part of the Cardington experiments in 1998, demonstrated that
“cellulosic,” or largely wood- and paper-based fires, can easly send atmospheric
temperatures 10 cm below roof decking above 1000 °C and sustain this temperature for
several minutes, and remain over 800 °C for over half an hour. This same test showed
temperatures 1.8 m below the decking to rise as high as 1200 °C, and remain above 1000
°C for ten minutes. Modern offices, containing more plastics, are seen to reach even
higher temperatures of up to 1300 °C, after which they approximate the cellulosic curve.
They do not only attain these temperatures during a “flashover.” NIST itsalf gathered
similar results by conducting its own full-scale fire test, found in NCSTAR1-5E, in which
aseries of cubicle offices were built in afaithful recreation of aWTC floor, and set alight
with carefully measured quantities of jet fuel. The results from this experiment, seen in
Figures 6-6 through 6-12 of this report, show temperatures peaking well above 1000 °C
for substantial periods of time, consistent with the Cardington results and completely
refuting Hoffman’ sclaims.

The WTC case is dso an unusudly large fire, moving slowly from one side of the
building to another, and can thus sustain local areas of extremely high temperatures for
much longer than a smple office fire can. What NIST predicts in the WTC fires is
relatively modest compared to these observed limits, as described in NCSTAR1-5F,
Section 6.6.2:

The smulations and the visua evidence suggested that the duration of temperatures in the
neighborhood of 1,000 °C a any given location on any given floor was about 15 min to 20 min.
The rest of the time, temperatures were predicted to have been in the range of 400 °C to 800 °C on
floorswith active fires.

In other words, the NIST mode predicts and is dependent upon fires that are completely
within the realm of expected behavior, remarkable for their size but typical with respect
to temperature.

Dr. Griffin appears to backpedal from his remarks about smoke color, and cites Hoffman
as stating that the presence of flames, not absence of black smoke, indicatesahot fire:

[NIST] says merely that nearly dl large indoor fires produce black smoke, and that is correct. But
some large indoor fires have, as Hoffman points out, “produced bright emergent orange flames,”
because they were not oxygen starved and were, accordingly, hotter. [44]

Unfortunately for Dr. Griffin’'s argument, orange flames are evident al over the WTC
fires. Examples include Figures 8-9 through 8-11 of NCSTAR1-5A, where orange
flames can be seen emerging from windows, some with tongues rising for severa floors
outside the structure. NIST goes even further in Figure 8-7, where an infrared image is
presented — while this is uncalibrated with respect to temperature, it demonstrates that
underneath the concealing smoke, a much larger portion is burning hotly than is apparent
from the flames themselves.

Finaly, Dr. Griffin's observation about the “ordinary” character of the WTC fires is

baffling. WTC 1 and 2 were at the time, in terms of involved floor area, the largest
single-structure office fires in history. The author is confident that this fact aone
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qualifies the fires as extraordinary, even before including the additional factors caused by
the aircraft impacts. These records have only been broken once — they were eclipsed later
that same day by WTC 7.

Broken Windows: Dr. Griffin closes this section by claiming that there is evidence for a
cooler fire, such as the lack of broken windows, and complaining that NIST did not
examine the remainder of structural steel, the only way to prove the true temperatures of
thefire.

L et me tackle the question of broken windows. AsDr. Griffin correctly implies, there are
many other indicators of fire intensity, with window fracture from heat being among
them. However, Dr. Griffin states the following:

There are reasons to believe, moreover, that the fireswere not even that hot. For example, in some
other high-rise building fires, the fires were hot enough to break windows. Photographs and
videos of the towers while they were burning, however, provide no evidence that their fires were
breaking windows. [45]

This statement, referenced to Eric Hufschmid's Painful Questions: An Analysis of the
September 11" Attack, is alie. Photographs and videos clearly show window breakage,
smoke issuance from windows, and fires emerging from broken windows, progressing
steadily over time. This information was used by NIST as a mgor input to its fire
simulation, as the window condition gregtly influenced ventilation on the fire floors.
NIST details its findings on the windows in NCSTAR1-5A, in Chapter 5, with results
tabulated in Appendices C-J. The NIST Report describes literally hundreds of windows
being broken by the fire, which supportsiits observations about the fire temperature.

Window condition is not the only quantity tracked. The NIST Report also specifies
whether fire was seen behind windows, emerging from windows, or obscured by smoke,
as a function of time. The appearance of fire at any given window is of greater value
than many appreciate. Fire progression requires fuel and a source of ignition (which may
be assumed to be omnipresent in this case), but also a minimum temperature to sustain
combustion. As aresult, tracking the front edge of the fire as it moved from window to
window gives afairly accurate time history of different locations reaching that sustaining
temperature, which is dependent in turn on the fire distribution and its heat output. This
is an extremely useful verification of the fire smulations, and thus further supports
NIST’ s temperature estimates.

We have aready addressed the question of recovered steel. Hardly any of the steel from
the impact zones or hottest areas of fire could be expected to survive the collapse in such
good shape as to permit positive identification of the pieces. There isalso the problem of
disambiguating between the fire before collapse and the fire afterward. Regardless, Dr.
Griffin is wrong in stating that recovery of steel is the only way to verify the fire
temperature. As he himsalf attempts to argue, broken windows are another indicator, and
there are severa more besides, chief among them being progression of the fire over time.
All of these factors are contained in the NIST Report, and they support NIST's
conclusion.
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Were the Fires Sufficiently Big and Long Lasting?

Next, Dr. Griffin challenges the idea that the fires could have been of sufficient size and
duration to materialy affect the structure. He begins by selecting comments from one
firefighter and one survivor who didn’'t see a huge fire. He then comments that the
burning time, roughly an hour for WTC 2 and 100 minutes for WTC 1, isn’'t enough time
to heat the steel. He again argues that the steel would have conducted heat to other steel
members, and claims that certification by the Underwriters Laboratories proves the steel
should have survived up to 2000 degrees Fahrenheit for six hours, remaining on this point
for some time. Finaly, the section closes with comparison to the 1988 First Interstate
Bank fire, the Philadel phia One Meridian Plaza fire, and the Caracas Parque Central fire,
noting that none of these led to collapses.

Dr. Griffin leads with these two paraphrased observations:

The evidence, however, counts against this claim [that the fires were unusualy large], especialy
with regard to the South Tower, which collapsed only 56 minutes after it was struck. The point of
impact was between floors 78 and 84, so the fire should have been largest in this region. And yet
Brian Clark, a survivor, said that when he got down to the 80" floor, “You could see through the
wall and the cracks and see flames . . . just licking up, not a roaring inferno, just quiet flames
licking up and smoke sort of eking through the wall.” A similar account was given by afire chief
who, having reached the 78" floor, reported finding only “two isolated pockets of fire.” [46]

It should be obvious that an individua inside the building would be at a disadvantage to
appreciate the full size of the fire, compared to one watching from outside, observing its
progress across multiple faces and multiple floors. Even without this observation, both
accounts selected by Dr. Griffin are completely consistent with the NIST conclusions.

Brian Clark was one of only 18 lucky survivors from the upper portion of WTC 2 who
managed to find Stairway A passable and descend. The impact destroyed two of the
three stairways, but only damaged the third, which was farthest from the path of Flight
175, as shown in Figure 7-1 on page 99 of NCSTAR1-7. He passed through the 80"
floor dong this stairway. Video and photographic evidence, as described in NCSTAR1-
5A Chapter 9, shows the fires being concentrated along the south and east walls, opposite
the core from Stairway A, with the northwest side of the building relatively unburnt. In
particular, the west face showed no smoke at al until 9:10 AM, seven minutes after
impact, and that smoke appears to have been smoke moving through the building rather
than evidence of fireitself. Itis, therefore, not at all surprising for Mr. Clark to have
seen relatively few flames. The flames would have been ten meters away or more,
behind rubble and still partially intact interior walls, from his vantage point. Had the 80"
floor been fully involved at that time, it isunlikely that he could have survived.

The fire chief that Dr. Griffin is referring to is Chief Orio Palmer of 7 Battalion FDNY,
who reached the 78" floor, and called for “two hand lines’ to handle “isolated pockets of
fire” [47] shortly before he was killed in the collapse. This is quite a bit more than it
seems — two hand lines support on the order of 600 gallons per minute of water, enough
to empty the 500 gallon tank of an FDNY engine in 50 seconds, indicating an estimable
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amount of fire. Furthermore, it isimportant to recall that Floor 78 was a skylobby floor,
and thus contained far less combustible material than the other floors. Far from
contradicting NIST, his comments compare well to NIST’s results, as explained in
NCSTAR1-5F, Section 6.4.1, page 88:

There was only light fire activity observed on the 78" floor (Fig. 6-26), and this behavior is
reflected in the numerical smulation. The impact analysis (NIST NCSTAR1-2) predicted that a
small amount of jet fuel was released on this floor. Given the modest number of window openings
and the estimated light core damage, the numerica simulation of the fire (Fig. 6-27) did not
predict any areas of significantly high temperature.

Figure 6-27, accompanying this description, indeed shows exactly two areas of relatively
small fires — one near the point of impact in the southeast corner, and a larger one
corresponding to the denser area of combustible furniture in the northeast corner. Thus,
NIST’ sresults are totally consistent with Chief Palmer’s comments.

Aside from these two accounts, Dr. Griffin offers no rebuttal in this section to the size of
the fires. Regarding the duration of the fires, Dr. Griffin concentrates on WTC 2, which
collapsed sooner. Hewrites:

The reader is supposed to infer, accordingly, that steel in the South Tower from which the
firgproofing had been stripped could have reached the temperature of 1,000 °C (1,832 °C [sic,
should be 1,832 °F]) within 56 minutes. That inference would be absurd, even if the fires had
been as big and hot as NIST suggests, because of the enormous amount of interconnected stedl in
the South Tower: some 90,000 tons. It would have taken a very long time for even some of that
steel to have been heated up to the temperature of the fire itself, even if the fire was directly
connected with 25 percent of the steel. It is absurd to suggest that this could have occurred in 56
minutes. [46]

We have aready addressed the heat conduction issue — there is no reason to suppose that
the heated volume of steel was large. For sake of argument, double the volume of steel
contained in the impact floors themselves would total less than 3,000 tons. As for the
time itself, NCSTAR1-6B shows calibrated tests of subscale and full-scale steel WTC
floor truss structures exposed to fires, and even with the fireproofing material intact, the
steel temperature reaches plateaus of over 800 °C (1500 °F) after approximately 80
minutes, as seen in Figures 6-4 and 6-5. Without fireproofing in place, the time to reach
these temperatures would be considerably shorter.

The NIST investigation also provides much more thorough quantification. For example,
Table 3-1 and Table 3-2 of NCSTAR1-5G list the time for the core columns (made up of
far heavier steel than the floor trusses) to reach a given temperature as a function of the
fire-heated gas temperature and the insulation thickness. For unprotected steel, the
temperature to reach 700 °C in the presence of 1100 °C gas, stripped of insulation, is
under six minutes for light box-shaped core columns and under 15 minutes for heavy
box-shaped core columns. This result is intended to demonstrate the importance of
fireproofing damage in the study, but also serves to refute Dr. Griffin's clams that the
firesweretoo brief to have any significant effect on the steel structure.
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The overall fire smulation results are perhaps best seen in Figures 12-1, 12-2, 12-4, and
12-5 of NCSTAR1-5G, which show the relative column temperatures and resultant
remaining strength for the four fire cases tested (two per tower). Few of the core
columns are actually predicted to exceed 400 degrees Celsius. Just as the NIST Report
does not require exceptionally hot fires, the NIST hypothesis does not require massive
volumes of steel heated to extremely high temperatures. The heating that is required for
structural collapse is much smaller than Dr. Griffin believes, and therefore his argument
that the fires were too small, too cold, or too brief are smply incorrect.

Following this section, Dr. Griffin echoes an oft-repeated claim originating from Kevin
Ryan, formerly of Underwriters Laboratories. A lengthy retelling of Ryan’'s legal
troubles with UL is outside the scope of this paper, having nothing to do with the NIST
Report proper, and will be left to Appendix A. We will, however, examine the claim
itself, stated by Dr. Griffin as follows:

Since . . . the temperature of jet fud fires does not exceed 1,800° Fahrenheit and Underwriters
Laboratories (UL) certified the stedl in the WTC towers to 2,000° Fahrenheit for six hours, how
could fires have impacted the steel enough to bring down the WTC towers?

To rebut the premise of this question, NIST wrote: “UL did not certify any steel assuggested. . . .
That the stedl was ‘ certified . . . to 2000° Fahrenheit for six hours' issimply not true.”

NIST’s statement is technically correct but again deceptive. It is technically correct because
Underwriters Laboratories, as Kevin Ryan has pointed out, certified the steel to 2,000°F (1,093°C)
only for the times dipulated by the New York City code a the time, “which required fire
resistancetimes of 3 hours for building columns, and 2 hours for floors.” [48]

The full quote by NIST regarding the UL certification, contained in the NIST FAQ [49],
isasfollows:

UL did not certify any stedl as suggested. In fact, in U.S. practice, sted is not certified at all;
rather structural assemblies are tested for their fire resistance rating in accordance with a standard
procedure such as ASTM E 119 (see NCSTAR 1-6B). That the steel was “certified ... to 2000
degrees Fahrenheit for six hours’ issmply not true.

Had Dr. Griffin read NCSTAR1-6B, he would have understood NIST’s statement.
NCSTAR1-6B describes an ASTM E 119 test of the floor assemblies, carried out by
Underwriters Laboratories as part of the investigation. From the abstract on pageiiii:

However, NIST found no evidence that fire resistance tests of the WTC floor system were ever
conducted. As aresult, NIST conducted a series of four standard fire resistance tests (ASTM E
119). Inthis series of tests, the effects of three factors were studied: (1) thickness of sprayed fire-
resistive material (SFRM), (2) test restraint conditions, and (3) scade of the test. The tests were
conducted by Underwriters Laboratories Inc. under a NIST contract and represented both full-
scale (35 ft span) and reduced-scale (17 ft span) floor assemblies constructed to represent the
origina design as closely as practical. ... The restrained full-scale floor system obtained a fire
resistance rating of 1 % h, while the unrestrained floor system achieved a 2 h rating. For the
unrestrained test condition, specimens protected with % in. thick sprayed fire resistive material
were able to sustain the maximum design load for approximately 2 h without collapsing; in the
unrestrained test, the load was maintained without collapsing for 3%z h.
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The test conducted here is precisaly the test that would have been conducted (except
perhaps larger in scale), possibly by UL, prior to the Towers congtruction. It
demonstrates several points that conflict with Dr. Griffin's statements:

e Thefirerating only applies to the complete structural system, which includes, in
particular, undamaged fireproofing material. Therefore, after an aircraft impact
which damaged the fireproofing, the rating isno longer valid.

e Thefirerating isonly an approximate measure of the actual time an assembly can
be expected to withstand a fire — each rating level has its own specific test
reguirements, which may or may not be representative of any individua fire.

e Firerating isnot, as Dr. Griffin claims, to any particular temperature. The “2000
°F" temperature he cites refers to the maximum furnace temperature, not the
temperature observed in the steel itself. As an example, Figure 6-1 shows the
furnace temperature measurement against the ASTM E 119 standard, which only
reaches 2000 °F at the end of the test, over 200 minutes after test start.

While other assemblies in the Towers would have had different constructions and
different rating requirements, the overal conditions of any test would be similar. In
particular, the temperature is an approximate maximum furnace temperature and has no
direct relationship with the temperature reached by the steel, and the rating achieved is
invalid if fireproofing is dislodged. This demonstrates that the answer given in the NIST
FAQ isentirely correct, and Dr. Griffin'sclamthat it is“misleading” is nonsense.

Because Dr. Griffin apparently believes the temperature is in fact the realized
temperature of the stedl, it is possible that he aso believes the rating stands for how long
the steel would survive if held to that temperature. In case thisis his misconception, let
me smply state that the strength of stedl is afunction of its temperature only, and not of
the duration at which that temperature is maintained. Steel does not “cook” like a loaf of
bread, nor does it separate into its constituent metals (until it gets much closer to its
melting temperature). At or below 2000 °F its strength is a function of its temperature
alone, and once that temperature is reached, it does not strengthen or weaken if kept at
that temperature. The only time-relevant effect is a phenomenon called “creep,” which
appliesif the steel is loaded whileit is heated, and is discussed starting in Chapter 4.2 of
NCSTAR1-6D. Asthe nameimplies, creep refersto avery sow stretching or flowing of
structural materials under load, ordinarily taking years or more to be noticeable, but
accelerating when materials are heated. Creep describes how a material behaves in
between being plastic and truly elastic, and is an important feature of the NIST collapse
model. However, creep is only significant with respect to the entire structure as-built,
and the ASTM fire tests would not have captured the full effect. If Dr. Griffin thinks the
ASTM test was designed to heat the stedl itself to a high temperature, and then hold it
there for several hours, he is greatly confused.

Dr. Griffin apparently believesthat, since NIST did not find evidence of fire rating, NIST

is implying the structural systems would have failed these tests, and that is why NIST
believesthe fires destroyed the Towers:
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As this history shows, NIST’s claim that the steel in the Twin Towers had not been certified is
more than mideading; it is a lie. It is, of course, a lie that is essential to NIST’s position,
according to which steel columns in the South Tower failed after being exposed to fire for 56
minutes. Even if there had been enormous fires burning at 1,832°F (1,000°C), as NIST suggests,
these fires would not have caused the steel columns to lose most of their strength within 56
minutes, given the fact that the steel was certified to withstand even hotter fires (2000°F; 1093°C)
for at least threetimesthat long. [50]

This, too, isnonsense. Nowhere does the NIST Report claim that the stedl failed because
it wasuncertified. NIST did its own testing and evaluation, and found that while records
of testing were incomplete, the structure would have likely passed the tests, possibly
excepting the floor assemblies which were tested to a dightly lower rating than in the
original requirements. Instead, once again, NIST’s hypothesis requires removal of
fireproofing material, which would greatly reduce the fire resistance of the structure,
regardless of its pre-impact rating.

In the final act of this section, Dr. Griffin argues that collapse was unexpected on the
basis of analogy, drawing parallels to past high-rise fires. By now it should come as no
surprise that he leaves out important details of each case study. He begins with the First
Interstate Bank firein Los Angelesin 1988:

In 1988, afirein the First Interstate Bank Building in Los Angeles raged for 3.5 hours and gutted
five of thisbuilding’s 62 floors, but there was no significant structural damage. [50]

There are severa important differences that contributed to this fire's less catastrophic
outcome. First, there was no loss of fire resistive material, as there was in the WTC
Towers. Second, there was much less ventilation for the fire, unlike the WTC cases
where the impacts |eft huge holes and numerous broken windows at the outset. Third, the
fire was fought by the Los Angeles Fire Department, thanks to its start on arelatively low
floor and the availability of working elevators. Fourth, the fire (like most ordinary fires)
is thought to have started at a single location, rather than being initiated across several
floors at once like the WTC cases, and thus took time to develop and grow. These
differences are outlined in the University of Manchester's case studies, including the
following:

The fire was finaly put out by fire brigade a 02:19. The estimated fire spreading rate was 45
minutes per floor and burned intensely for approximately 90 minutes on each level. Two floors
were heavily involved in fire a any point during the fire.

It was found that smoke and heat traveled vertically above the 12" floor through the floor
openings, lift shafts and even the pressurised stairwell. A minor fire occurred in a storeroom on
the 27" floor, ignited by fire products escaping from an HVAC shaft that originated on the 12"
floor. Thisfire self-extinguished due to oxygen deficiency.

The total burnout of four and a half floors did not cause damage to the main structural members
due to a good application of sp[rJayed fire protection on all steelwork. There was only minor
damage to one secondary beam and a small number of floor decks.

In fact, minor fire spreads also occurred through the floor service openings for electricity and

communications. This highlights the importance of applying effective fire stopping system to al
floor and wall openings to ensure the effectiveness of fire compartmentation.
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It was also shown that if fire protection to structural members is adequately designed and applied
with qudity control, fire damage to fire exposed members will be minimised and structural
collapse can be prevented. [51]

Thus, given the differences between this fire and the WTC fires, this case study in no way
contradicts NIST’ sfindings.

His next case study is the One Meridian Plazafire:

In 1991, a huge fire in Philadelphia' s One Meridian Plaza lasted 18 hours and gutted eight of the
building’ s 38 floors, but, said FEMA’sreport on the fire, although “[b]eams as girders sagged and
twisted . . . under severe fire exposures . . ., the columns continued to support their loads without
obvious damage.” [50]

The One Meridian Plazafire' slong duration is a factor of the unrelenting response of the
Philadel phia Fire Department, who fought the fire in person for 11 hours, then continued
to train master streams on the fire from other, nearby high-rises (and to pressurize the
building’ s incomplete sprinkler system through standpipes) after the decision was made
to evacuate. As a result, the fire progressed much more dowly, and would not have
developed as high temperatures as it would if it had not been fought. Indeed, while the
fire eventually spread to the 30™ floor where it was extinguished, it took seven hours to
climb the final four floors — arate of nearly two hours per floor, much sower than in the
First Interstate Bank case.

Also like the First Interstate Bank fire, the fire protection was fully intact, and considered
state-of-the-art. The result here would no doubt have been different had the fireproofing
been damaged, as it was in the WTC. While the structure did not collapse, there was
every indication that it might. From the incident report:

All interior firefighting efforts were halted after almost 11 hours of uninterrupted fire in the
building. Consultation with a structural engineer and structural damage observed by units
operating in the building led to the belief that there was a possibility of a pancake structura
collapse of the fire damaged floors. Bearing this risk in mind along with the loss of three
personnel and the lack of progress againgt the fire despite having secured adequate water pressure
and flow for interior fire streams, an order was given to evacuate the building at 0700 on February
24. At the time of the evacuation, the fire appeared to be under control on the 22nd though 24th
floors. It continued to burn on floors 25 and 26 and was spreading upward. [52]

The structure was so heavily damaged by the fire that for years afterward, owner and
insurer disputed [53] whether it was possible to repair the structure or whether it must be
demolished. It was finally demolished (dismantled) in 1999 [54]. The fact that the One
Meridian Plaza building suffered such extreme damage from fire alone would seem to
support the NIST hypothesis, rather than the other way around.

Finaly, Dr. Griffin turnsto the Parque Centra fire in Caracas, Venezuela

In Caracas in 2004, a fire in a 50-story building raged for 17 hours, completely gutting the
building’ stop 20 floors, and yet the building did not collapse. Unlike the fires in the WTC towers,
moreover, the fires in these buildings were hot enough to break windows. [50]
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The author has already corrected Dr. Griffin's errant claim that the WTC fires did not
break windows. Regarding the Parque Central fire, like the other case studies above, the
fire broke out in only a single location, took place in a structure with intact fireproofing,
was not as ventilated as the WTC fires were due to aircraft impact, and was fought
continuously — in this case, including water drops from above by helicopter, though
firefighting was hampered considerably by nonfunctional sprinklers and standpipes.
Additiondly, the fact that the building did not collapse can be attributed to its
construction, which is primarily reinforced concrete rather than steel. From the National
Fire Protection Association Journal:

The reinforced concrete structure consists of perimeter columns connected by post-tensioned
concrete “macrodabs’ that are each 10 feet (3 meters) deep and above the second-floor
mezzanine, the 14th, 26th, 38th, and 49th floors. There’'sno central core.

Individua floors between the macrodabs have a steel-deck floor supported by steel beams, all
protected undernegth with spray-on Cafco Blaze Shield DC/F mineral glass fiber wool with
cement fireproofing. According to Cafco’s Manny Herrera, the floor was designed to meet U.S.
standards for atwo-hour fire resistance rating. However, the overall fire compartmentalization of
each floor slab was decreased by the addition of several unrated floor panels to provide access to
mechanical and plumbing systems.

Five structural bays rest on four lines of columns in each direction supporting the steel deck. In
effect, the concrete structure includes five stacked steel buildings, each supported by a macrodab.
During the fire, two steel decks partialy collapsed; other than that, there was no collapse inside
the building. However, deflection in some steel beamswas severe. [55]

The relative fire resistance of concrete as opposed to sted is well understood. In fact,
since the September 11" attacks, several new skyscrapers have opted to use a concrete
core or acore of steel encased in concrete. This includes the new 7 World Trade Center
and the AOL Time Warner Building in Manhattan [56], and the Comcast Center in
Philadelphia [57]. Accordingly, it is unsurprising that the Parque Central tower’s
concrete “macrodab” structure did not collapse, while the steel decking between concrete
elements did partidly collapse. This situation is similar to the frequently cited Madrid
Windsor fire [58] — here, too, the steel structural components failed, while the concrete
structure remained standing.

The very last case study cited by Dr. Griffin is, amazingly, the same Cardington
experiments carried out in the United Kingdom that we cited earlier, which demonstrate
that expected fire temperatures are higher than Dr. Griffin claims. While he is clearly
aware of these experiments, his observations are limited to two features.

FEMA, having reviewed these experiments, said: “Despite the temperature of the steel beams
reaching 800-900°C (1,500-1700°F) in three of the tests. . . , no collapse was observed in any of
the six experiments” The temperatures here, it should be stressed, are not merely air
temperatures. They are the temperatures actually recorded in the steel, and they approach the
temperatures that, according to NIST’s speculations, were reached by some core columns in the
towers. [50]
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This analysis completely misses one important feature of the tests — the Cardington test
structure did not have any insulation on the beams or their connections, which were fully
exposed to the fire, but it did have insulation on the columns [59]. Therefore, the beam
temperature was quite a bit higher than the column temperature. This is borne out in the
raw data from the tests. While beam temperatures soared above 800 degrees Celsius, the
highest measured temperature at any point in any column was only 333 °C in the Office
Fire demonstration. This fact also further repudiates Dr. Griffin's earlier assumption that
the interconnected steel would conduct heat well between attached members — in this test
it clearly does not, since adjacent steel members are seen to have temperature differences
of over 500 °C.

Because the columns were protected and reached modest temperatures, it isnot surprising
that the Cardington test structure did not collapse. Additionally, while it did not collapse,
it was heavily damaged [59], and there is little question that, had the columns aso been
unprotected and deformed by the fire, the structure would have collapsed. Photographs
of the test clearly show the deeply bowed beams supported by undeformed columns, a
situation quite different from the WTC Towers.

Dr. Griffin further has an answer to the difference in intact fireproofing — one that
exposes the source of his confusion:

These comparisons bring out the absurdity of NIST’s claim that the towers collapsed because the
planes knocked the fireproofing off the steel columns. Fireproofing provides protection for only a
few hours, so the steel columns in the buildings in Philadelphia and Caracas would have been
directly exposed to raging fires for over 10 hours, and yet they did not buckle. [50]

While the total duration of fires such as One Meridian Plaza and Parque Central may
have been ten hours or more, no single floor experienced fires approaching this duration.
Unless there is an external source of fud, office fires generaly do not persist beyond 90
to 120 minutes in any single location. Both fires Dr. Griffin refers to moved upwards
floor by floor, giving a total duration of many hours, but no individual eement of
structure was ever exposed to more than a small fraction of the total fire duration. Thisis
why ratings of approximately 2-3 hours are adequate for most fires, and why the loss of
fireproofing was so significant in the WTC cases.

To summarize Dr. Griffin's selected case studies, all three skyscraper fires are
significantly different from the World Trade Center situations. While burning longer and
on a comparable number of floors, al three occurred in structures that had intact walls
and intact fireproofing, limiting ventilation and heating of structural elements. All three
were battled by fire brigades. All three fires moved more dowly upwards, indicating
effective firefighting efforts and lower availability of oxygen. Of the three, one was
comparatively minor; one structure was evacuated out of fear of collapse; and the third
experienced a partial collapse of its steel components, only escaping total collapse due to
its concrete congtruction. It is therefore impossible to claim, on the basis of these three
case studies, that the WTC Towers should not have collapsed. Similarly, the Cardington
fire tests were partidly fireproofed, with columns never approaching the temperatures



seen in the World Trade Center, and thus performed in a manner totally consistent with
our expectations.

Even if the differences between the WTC Towers and other cases were not so significant,
these cases would still not disprove the NIST conclusions. Fire and structural response is
to alarge degree arandom process. Two firesin identical houses need not have identical
outcomes. If we were somehow able to repeat the WTC fires, there is no guarantee that
the fires would have progressed in the same way, or that the buildings would have
collapsed at the same time. These differences would be amplified further if there were
significant differences in the nature of the fire and the underlying construction, asthere is
between the WTC cases and the examples above.

What is important to learn from these case studies is not what did happen, but what
reasonably could happen in a high-rise fire. Aswe have explored above, when we take
the specia concerns of the WTC firesinto consideration, the phenomenology of the fires
and the eventua collapse can be traced back to specific and exceptional characteristics of
those fires. But there are few mysteries remaining. Even without complicating factors, a
skyscraper fire can place the building’'s structural integrity into severe jeopardy. With
complications, there should be no doubt at al that collapse due to fire is a distinct
possibility, and recognizing this fact, structural engineers are aready improving their
designsin response to these lessons.

What Actually Caused the Towers to Collapse?

This section, the longest of the chapter, contains Dr. Griffin's interpretation of the
progressive collapses experienced by both towers. Before treating hisclamsin turn, it is
important to note that there is some disagreement of terminology — the NIST Report
distinguishes between collapse initiation and progressive collapse. This is important
because the phenomenology of the earliest stages of collapse is quite different from the
larger collapse mechanism. Dr. Griffin appearsto concentrate on the latter.

Dr. Griffin begins by claiming that NIST attempts to misead readers into thinking that
progressive collapse is acommon event:

By thus giving it a name (which it used 15 times), NIST implied that the collapses of the towers
belonged to a general class. It thereby suggested this by saying that after the conditions for
collapse initiation were reached, “ collapse became inevitable.”

... Further explaining the importance of this point for adocument that is supposed to be scientific,
Hoffman says. “The fact that there is not a single example of total top-down progressive collapse
outside of the aleged examples of the Twin Towers makes it entirely unscientific to presuppose
that the alleged phenomenon was operative here.” [60]

Nobody has suggested that progressive collapse is a common event, particularly since
skyscraper collapses of any kind are unusual. And while it isdifficult to find an example
of “total top-down progressive collapse,” there are historica examples of progressive
collapses, and the mechanism has long been understood by structural engineers. The
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most famous example is perhaps the 1968 Ronan Point accident, which, triggered by a
simple cooking gas explosion on the 18" floor, led to a cascade of damage shearing off
nearly the entire corner of the structure:

The collapse was initiated by a gas-stove leak on the eighteenth floor in apartment ninety. The
resident struck a match to light the stove to make a cup of tea, and was knocked unconscious by
the resulting explosion. The force of the explosion knocked out the opposite corner walls of the
apartment. These walls were the sole support for the walls directly above. This created a chain
reaction in which floor nineteen collapsed, then floor twenty and so on, propagating upward. The
four floors fell onto level eighteen, which initiated a second phase of progressive collapse. This
sudden impact loading on floor eighteen caused it to give way, smashing floor seventeen and
progressing until it reached the ground. [61]

The term “progressive collapse” appears in the Engineering News Record as early as
1970, and possibly earlier. NIST did not invent this term, nor are they proposing a
wholly new and unjustifiable mechanism, as Dr. Griffin and Hoffman claim.

Dr. Griffin and his colleagues have been made aware of the Ronan Point incident and its
significance, athough it does not appear in this book chapter. Other members of the
Truth Movement have attempted to explain away this case, including this example taken
from Hoffman' s site 9-11 Research:

Any comparisons of the Ronan Point incident to the collapses of the Murrah Federal Building and

the World Trade Center skyscrapers are constrained by the fact that the section of the Ronan Point
building that collapsed was not part of the support structure of the building. Rather, the collapsed

bal conies were short cantilever sections supported by the building's main structure. This contrasts
with the collapse of alarge structural section of the Murrah Building, and thetotal collapses of the
World Trade Center JK]yscrapers. [62]

While thisis correct, thisin no way obviates the value of the example. The Ronan Point
case clearly demonsgtrates the potential for a “domino effect” where alocal collapse that
falls a single floor causes an overload on the floor below, which then adds mass and
momentum, making failure of the second floor even more likely, and so on. The Ronan
Point incident did not involve the core of the building and was thus confined to the
structure’ s edge, but had the core been involved, a much larger if not total collapse would
be quite expected.

Dr. Griffin’s next topic confuses the issues of collapse initiation and collapse of the entire
structure, and complains that NIST did not adequately explain why a partial collapse
should lead to atotal collapse:

NIST’ s new document, perhaps in response to Hoffman's critique, acknowledges the fact that “[&]
key critique of NIST’s work lies in the complete lack of analysis supporting a ‘progressive
collapse’ after the point of collapse initiation.” The lack of any quantitative analysis, however, is
not remedied in the NIST’ s new document. 1t Smply makes vague statements like the following:

Based on [its] comprehensive investigation, NIST concluded that the WTC towers collapsed
because [ after the planes caused damage, thefires] significantly weakened the floors and columns
with didodged fireproofing to the point where floors sagged and pulled inward on the perimeter



columns. This led to the inward bowing of the perimeter columns and failure . . . , initiating the
collapse of each of the towers. [60]

The first quoted passage above presumably comes from Hoffman. The cited passage
from NIST has been itdicized to distinguish it from Dr. Griffin’'s words. Editorial text
above appearsin Dr. Griffin’s book, excepting only my note afterwards.

The author infers that Dr. Griffin is confused because, with reference to NIST’ s statement
above, NIST isthoroughly quantitative. The amount of inward pull from sagging floors
was computed as a function of time, based on the fire and structural smulations and
observations of the perimeter columns. The strength of core and perimeter columns, with
and without this inward pull, with and without impact damage, was computed. Severd
cases each of impact and fire were computed to give abounding envelope of the expected
behavior. For Dr. Griffin to claim that the above statement taken from NIST is “vague’
and not supported by quantitative analysis suggests that he has not read the NIST Report.
Additiondly, in this excerpt, Dr. Griffin speaks of the progressive collapse, but he cites a
NIST passage that was never intended to explain the progressive collapse. The NIST
excerpt isonly concerned with the collapseinitiation.

It would be fair to say that the NIST Report does not consider the progressive collapse in
detail, and particularly not with the thoroughness that it investigates collapse initiation.
Reasonsfor this are manifold:

e NIST’s mandate was to find out why the Towers collapsed, and how to prevent
future occurrences, as outlined in the National Construction Safety Team Act,
reprinted in the preface of every section of the NIST Report.

e The best way to prevent future collapses is to keep the collapse from starting in
the first place. This fact should be obvious even without doing any structural
calculations at all (but for examples of such calculations, see below). This is
because when the structure is moving, we can never predict perfectly how it will
move. When the structure is static, before it begins to collapse, we have a much
better idea of what the conditions are, and we can design better as aresult. The
static problem is much simpler.

e Building a structure to handle a greater static load, or with greater static reserve
capacity, is much easier than building a structure with similar reserve dynamic
capacity. This is why dead loads and live loads are treated so differently in
structural engineering.

e The NIST Report uses smulation only where it can be partialy verified, either
through evidence such as photographs and videos or through laboratory tests on
subscale models or components. The progressive collapse phase, due to its speed
and the shroud of opague dust that fell with it, inhibits event reconstruction. Even
the duration of the collapse is difficult to estimate, as demonstrated by Dr.
Griffin’ sinaccurate claim of collapse time shortly following this discussion.

e Simulations of dynamic cases are inherently far more difficult than static cases.
The NIST quasi-static models are already at the bleeding edge of technical
capability. A dynamic simulation of the collapse, with similar precision and
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reliability to the simulations contained in the NIST Report, would have been
impossiblein 2005 and are impossible today.

e Despite Dr. Griffin’s complaints, there is no compelling scientific reason to model
the full collapse in the first place. Even ssimple physical arguments will readily
demonstrate that the time of collapse is reasonable. As for the inevitability of the
collapse, published papers before the NIST investigation was concluded
demonstrate that immediately after collapse initiation, the dynamic load presented
to the remaining structure was many times that of the static load to which it was
designed, and thus atotal collapse was the expected outcome.

We will return to the last two items, namely mathematical evidence for the inevitability
of the collapse and its expected high speed shortly, where Dr. Griffin argues using his
incorrect estimate of the collapse duration.

Before we consider that point, Dr. Griffin takes two separate issues with the progressive
collapse hypothesis, the first being as follows:

In other words, as we saw earlier, when the planes impacted the buildings, they severed not only
many of the perimeter columns but aso some of the core columns and damaged till others.
Given this destruction of several core columns and then the softening by fire of many others (from
which the insulation had been stripped), these columns soon “buckled” under the weight of the
floors above. Then when the weight of all those floors above the point of impact fell on the floors
bel ow, the collapse of the entire tower followed

To cal this theory problematic would be an understatement. One problem is simply the fact that
NIST’s “theory” is a bare assertion. There is no explanation of why the core columns would
“buckle’” or even what this might mean. [60]

It is statements like these that make Dr. Griffin difficult to take serioudy. The NIST
theory is not a bare assertion — even without doing a single calculation, the basics of the
theory are directly observable from a careful examination of videos taken in the minutes
leading up to collapse, and this is outlined in detall, with photographs included, in
NCSTARL1-5A.

Also, “buckling” is well understood in the structura engineering community. NIST is
not using it in an unusual sense, nor does it need to provide adefinition. Even Wikipedia
contains a concise definition [63]: “In engineering, buckling is a failure mode
characterized by a sudden failure of a structural member that is subjected to high
compressive stresses where the actual compressive stresses at failure are smaller than
the ultimate compressive stresses that the material is capable of withstanding. This mode
of failure is also described as elastic instability.” Graphic descriptions included further
illustrate the meaning of column buckling — rather than being squashed until they
fractured, the columns began to deflect laterally, kinking somewhere in the middle —
some exacerbated by inward pull from the heated floor trusses, others due to loss of floor
connections or other bracing destroyed by the aircraft impact. A column that remains
true can support much more weight than a column that is deflected sideways, which leads
to a condition called eccentric loading. This factor, combined with the loss of many
columns a impact and material weakening caused by the fire, is to blame for the
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structural collapse. Dr. Griffin's complaint that this terminology is unclear merely
exposes his lack of expertise and research.

His second complaint, from the same page of hisbook, is the following:

A second problem is that, as we have seen, there is no evidence that the fires were anywhere near
hot enough or big enough to weaken the steel columns, let alone soften them up so much that they
would lose virtualy al their strength. And yet if the columns buckled all the way down, NIST’s
theory would seem to entail that the columns of the South Tower were heated up to 1,832°F
(1,000°C) al the way from the impact zone (about the 80™ floor) to the ground in 56 minutes — a
completely impossible theory. (NIST would probably deny that its theory entails this, yet without
this assumption, how does NIST’ stheory even begin to account for the breaking or buckling of the
massive core columns in the lower floors?) [60]

We have explored above why there is indeed evidence of both sufficient fire size and
heat. As for the rest of Dr. Griffin’s argument, thisis smply a strawman. NIST never
states that the core columns were heated all the way to the ground. Quite the opposite, in
fact: Its own smulation results, as we have dready seen in our discussion of the
recovered fragments, predict hardly any heating of core columns beyond the impact
zones, such as a the 78" and 84" floors of the South Tower. Dr. Griffin seemsto realize
that he has put forth a strawman argument by stating “NIST would probably deny that its
theory entailsthis.”

As for the question of breaking or buckling columns on the lower floors, the theory is
quite smple, and requires no heating at all. After the initial collapse, the descending pile
of material grows in both size and speed. The resulting load on lower floors, as they are
hit one by one, exceeds their strength by a huge margin even if they are completely
undamaged and unweakened. Columns are buckled by overload and by impact — quite
unlike a static load, impact creates pressure waves in the steel members, and this leads to
highly non-uniform stresses and local fractures.

In his criticism of the progressive collapse hypothesis, Dr. Griffin provides absolutely no
caculations of his own, nor any support from anyone who has. He is therefore arguing
from “common sense,” aso known as an argument to incredulity. Unlike Dr. Griffin, the
author does have peer-reviewed cal culations supporting his position, but before providing
formal evidence of this, let me argue in kind with my own appeal to “common sense.”

Consider two automobiles, identical except that one is out of fuel. The second
automobile can be used to push the first with little difficulty. How fast can the first one
be pushed? The dominant force on the pushing vehicle (assuming a flat road, brakes are
not applied, and there is little rolling friction) will be the wind resistance felt by the first
car, which increases with speed. However, the second car can push thefirst to quite high
speeds without any fear of damage, even 100 km/h or more — so long as they remain in
direct contact.

In contrast, if the two cars actually collide, both cars are likely to suffer some damage at

contact speeds aslow as5 km/h. A collision at 100 km/h will probably destroy both cars
completely. Even a relatively gentle impact will cause fenders and frame members to
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“buckle,” i.e. crumpling and bending with the shock of impact, rendering them much
weaker than they were before even if they are not actually broken apart. Thisis because,
unlike the pushing case, in a collision there is not just a static force applied — the
momentum of both cars must also be equalized, in milliseconds. This leads to a huge, if
brief, contact force, one that exceeds the strength of the cars’ materials,

In the World Trade Center collapses, even if only asingle floor’s worth of columns gives
way, this means the upper floors will hit the lower floors at about eight meters per
second, or 29 km/h. Damage is guaranteed.

Another point to take away from this “common sense” argument, relevant later on, is that
the damage suffered by the two cars may not be identical. They may be more susceptible
to damage when hit in particular places, and damage patterns may be quite different if
they do not hit perfectly square. The potential for asymmetry increases as speed
increases, because the precise geometry of collision has a greater effect on the results.

This argument from “common sense” does not prove that the progressive collapse
scenario iscorrect. It does, however, prove that Dr. Griffin’s argument isinsufficient. In
order to answer this question definitively, we need to provide a thorough calculation
explaining the effect in detail. To date, there has not been a single published, peer-
reviewed paper disputing the progressive collapse hypothesis — not from any person in
any department, in any field, in any country in the world. On the other hand, there have
been severa published results in support of the progressive collapse hypothesis. Perhaps
the best known is from Drs. Bazant and Zhou, who concluded the following, regarding
the situation after the first floor’ s collapse:

To arrest the fall, the kinetic energy of the upper part, which is equal to the potential energy
release, would have to be absorbed by the plastic hinge rotations, i.e., W, would have to be larger
than W,. Rather,

W,/ W, =84 ©)

So, even under the most optimistic assumptions by far, the plastic deformation can dissipate only a
small part of the kinetic energy acquired by the upper part of the building. [64]

And, regarding the second and successive floor collapses:

When the next buckle with its group of plastic hinges forms, the upper part has already traveled
many floors down and has acquired a much higher kinetic energy; the percentage of the kinetic
energy dissipated plasticaly is then of the order of 1%. The percentage continues to decrease
further as the upper part moves down. [64]

Thisis part of the reason why NIST did not consider the entire duration of the collapses.
Early results from engineers and scientists indicated that, once the upper stories began to
fall, the complete collapse of the structure was not in doubt, and there was no credible
result to the contrary. There till are none.
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Much like the Ronan Point collapse, Dr. Griffin and his colleagues are well aware of this
paper, although neither they nor anyone else has put forth any proper challenge. While
they are either incapable of or perhaps smply not interested in publishing a different
viewpoint, Hoffman has an entire page devoted to this paper on his 9-11 Research
website. He disputesits findings as follows:

Zdenek Bazant and Yong Zhou must be super-geniuses. They were able to understand how two
skyscrapers could crush themselves to rubble, a newly observed behavior for steel structures, and
write a paper about it in just two days. ...

There are two mgjor fallacies in this assertion:

e It implies that the columns were capable of supporting only twice the gravity loads they
were bearing above the impact zone. This ignores the fact that the upper floors, lacking
standing-room-only crowds, were not carrying their design live loads, and it implies that
reserve strength ratios (the extra strength designed into a structure beyond what is
required to resist anticipated loads) are two-to-one instead of the five-to-one typica in
engineered steel structures.

e It implies that a failure of the columns to support the gravity loads above the impact
zones would automatically lead to total collapse, despite the absence of a single example
of alocal collapse event leading to total collapse in any stedl-framed building. [65]

The first claim is wrong but also irrelevant — while the assumption used in Bazant &
Zhou is a simplification, their fina result demonstrates that the columns would have to
have been designed to handle over sixteen times their actua load before collapse could
have been arrested. Hoffman further provides no evidence of his five-to-one safety
factor, even though it would be insufficient anyway. NCSTAR1-1 verifies in detail that
the structure did not contain even afive-to-one reserve capacity.

The second claim is smply wrong. Far from assuming that the failure would lead to a
total collapse, Drs. Bazant and Zhou provide the calculations demonstrating that it would,
as summarized above. Hoffman's complaints are incorrect and simply do not refute
Bazant & Zhou's hypothesis.

There are dso a handful of disputing viewpoints produced by the Truth Movement
appearing in other, smilarly unscientific forums, such as the whitepaper produced by
Gordon Ross [66] which Dr. Griffin cites beginning on page 168. Ross's whitepaper
appears in the “Journal of 9/11 Sudies’ considered previoudy, which as we have
mentioned before is not a peer-reviewed journa of any kind. Since Ross's whitepaper
has not been peer-reviewed, it does not warrant a published response. There have,
however, been severa informal responses [67] [68] revealing the flaws in his reasoning:

e Ross does not consider buckling in his model, but instead assumes columns
compressto failure, overestimating the energy needed to destroy each floor.

e Because Ross does not consider buckling, he assumes the complete lower
structure of the building is able to absorb momentum like a giant spring, with
dozens of lower floors compressing at the initial impact — video shows that if this
effect took place at al, itislimited to only afew floors, and much less absorption.

e Ross assumes the concrete in each floor must be completely crumbled to dust
before collapse can proceed, rather than allowing concrete to remain largely intact
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and crumbling as part of its fal, or spalling as a result of fire. While Ross has
backtracked from this position in revisions and other writings, he now merely
notes that the pulverization energy sink is negligible compared to his enormous
multiple-floor absorption assumption, rather than accepting that concrete
destruction at this stage is totally unnecessary and should not be included at all.

¢ Ross assumes the upper and lower floors absorb energy equally on impact, which
while possible, ishighly optimistic.

¢ Ross does not take into account that the second floor to collapse would be within
the impact and fire zone, and would be substantialy weaker than an undamaged
floor — even accepting all of Ross's other dubious assumptions, the collapse of
two floors rather than one leads to a progressive collapse in Ross' s own model.

Ross and Hoffman, in producing these two amateur and wildly inaccurate claims
regarding the likelihood of progressive collapse, illustrate the disparity between scientific
arguments, such asthat put forth by Bazant & Zhou, and unreviewed opinions, which are
typical of those coming from the Truth Movement. If claims such as those made by Ross
were mathematically correct, it would be a smple matter to repackage them for
publication in any of dozens of journals dedicated to architecture, structural engineering,
physics, or solid mechanics. If there was a concern about publication in the United
States, there are plenty of suitable journals in the United Kingdom (where Ross resides),
Canada, France, Italy, Russia, India, or elsewhere. Nonetheless, it has been over five
years since Bazant & Zhou appeared in the Journal of Engineering Mechanics, and there
has been no aternate viewpoint published anywhere.

Let us return now to Dr. Griffin's book. He offers a third reason to doubt the collapse,
namely the speed at which it occurred:

But perhaps the most incredible part of NIST’s theory is its attempt to deal with one of the
stubborn facts that smply could not be ignored: the fact that the towers came down & virtualy
free-fal speed.

... Even if we suppose, as we did in the case of the South Tower earlier, that each floor would
have taken half a second to collapse, that would mean the collapse of the 90 floors below the
North Tower’s impact zone would have taken 45 seconds. And yet the North Tower came down
in about 11 seconds. So the pancake theory could not be true.

NIST’ s progressive collapse theory faces essentially the same problem, as NIST acknowledgesin
stating one of its frequently asked questions: “How could the WTC towers collapse in only 11
seconds (WTC 1) and 9 seconds (WTC 2) — speeds that approximate that of a ball dropped from
similar height in avacuum?’ [69]

There are numerous errors in this argument. For starters, NIST does not calculate an
expected duration of collapse. It is, therefore, impossible to dispute NIST’s computed
time. The only argument that Dr. Griffin can make is that the observed time of collapse
is too short to fit the NIST model. However, Dr. Griffin offers no calculation, and
besides that, he gets the observed time of collapse wrong.

The quoted time of collapse of 11 and 9 seconds respectively is taken from NIST FAQ,
where NIST clarifies the meaning of these two measurements:
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NIST estimated the elapsed times for the first exterior panels to strike the ground after the collapse
initiated in each of the towers to be approximately 11 seconds for WTC 1 and approximately 9
secondsfor WTC 2. [11]

In other words, these times do not represent the complete collapse time — they only
represent the time between the first large pieces of structure tearing free, and when those
large pieces hit the ground. Since these pieces were, in fact, in “freefall,” it should be no
surprise that the timing reflects a“virtually free fall” speed, the only difference being the
fraction of a second between collapse initiation and gection of those fragments.

The actual time of collapse can be estimated from any of the videos of the event, which
all demondtrate that the collgpse time isin excessof 15 seconds. It is difficult to estimate
precisedly due to the large volume of smoke and dust obscuring the event, and the
difficulty in observing the base of the structures from a safe vantage point. Similarly,
seismic records demonstrate that the collapses took at least 15 seconds. The NIST FAQ
explainsthis, and also clarifiesthe collapse time NIST really believes:

The seismic spikes for the collapse of the WTC Towers are the result of debris from the collapsing
towers impacting the ground. The spikes began approximately 10 seconds after the times for the
start of each building’ s collapse and continued for approximately 15 seconds.

From video evidence, significant portions of the cores of both buildings (roughly 60 stories of
WTC 1 and 40 stories of WTC 2) are known to have stood 15 to 25 seconds after collapse
initiation before they, too, began to collapse. Neither the duration of the seismic records nor video
evidence (due to obstruction of view caused by debris clouds) are reliable indicators of the total
time it took for each building to collapse completely. [11]

The fact that the cores (well below the impact zones) remained standing longer than the
rest of the structure makes any estimate of collapse time open to some interpretation. |If
we include the time the cores remained standing, our estimates will be as high as 40
seconds. If we do not, and consider the time it took for the roof of each structure to hit
the ground, we will arrive at an estimate of 15 to 20 seconds. Disappointingly, Dr.
Griffin deliberately confuses NIST’ s statements to make the collapse seem shorter than it
really was, just so he can advance his “free-fal” argument, even though anyone can
detect thiserror by reviewing avideo of the event.

While the actua timing (not counting the core remnants) is longer than Dr. Griffin
clams, it still falls well short of his estimated 45 seconds, or one half-second per floor. It
should be obvious that this claim is not grounded in any physical reasoning. Since the
collapse is driven by gravity, we may expect the falling upper section to accelerate with
time, moving faster and faster as it descends, rather than maintaining a constant rate of
0.5 seconds per floor. This expectation is borne out by video of both collapses. Dr.
Griffin has not explained why he thinks each collapse would progress at a constant rate —
which would imply a perfect balance between gravity and resistive forces, even though
the mass above is increasing over time, meaning the gravity force is not constant — and he
has not justified his choice of 0.5 seconds per floor. Thisclaim isregected out of hand.
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It is not clear to the author why an accelerating collapse is problematic only for the
“pancake theory” (in which floors tear free, faling on other floors, tearing them free as a
result) or NIST’s progressive collapse theory (in which floor remain attached, pulling
columns until they buckle to failure, the faling mass then hitting lower floors and
buckling them, pulling the next floor’s worth of columns inward, until the falling massis
moving so fast that it no longer makes any difference), and not to any theory, including
Dr. Griffin’s. Even if, as Dr. Griffin fervently believes, explosives triggered the collapse,
we would expect the collapse to accelerate asit progressed. The author isunaware of any
mechanism at all that would result in a constant rate of collapse. Dr. Griffin must be
suggesting that explosives were used to destroy every single floor, and not just to trigger
theinitia collapse — an enormous amount of explosives, and carefully sequenced.

Dr. Griffin briefly complains about NIST’ s wording where it says, in the NIST FAQ, that
“(the structure below) was unabl e to stop or even slow the falling mass.” He states:

Instead of reading this as a statement about the strength of the lower structure prior to 9/11, we
could read it as merely stating that once the building started to collapse, the structure below had no
strength to stop or even dow the material falling down from above. And thiswas obvioudly true —
because, one might suppose, explosives had been used to destroy its strength.

But the task of NIST, of course, was to convince readers that the towers came down at virtualy
free-fall speed even though explosives were not used. It must, therefore, count on readers to take
its statement as saying that although the lower structure was till fully intact when the upper floors
fell on it, this lower structure was “unable to stop or even to dow the falling mass.” And with this
interpretation, NIST’ s account is, as Hoffman says, “absurd,” because it “requires us to believe
that the massive steel frames of the [lower structure of the] towers provided no more resistance to
faling rubble than [would] air.” [70]

It is true that the wording of the NIST FAQ is dightly inaccurate. It should be clear that
the lower structure did indeed dow the collapse, dowing it by perhaps five to ten seconds
compared to actual free-fall from a similar height, now that we have disabused Dr.
Griffin of the mistaken impression that the collapses took only 9 and 11 seconds.
However, that isdl itis, asimple exaggeration.

Many in the Truth Movement have expanded on this point: While admitting the
collapses took longer than an actual free-fal from that height, they still contend that 15 to
20 seconds is “virtualy” free-fal speed, and thus unexpected. To my knowledge, none
presenting such an assertion has provided a supporting computation, with the lone
exception of Dr. Judy Wood [71], who proposes a number equal to or exceeding Dr.
Griffin's 45 second estimate. However, her model assumes the descending mass stops
completely every time it contacts a new floor, thus violating conservation of momentum,
and is totally incorrect. In response, supporting the NIST hypothesis, a more accurate
assessment has been recently presented by Drs. Bazant, Le, Greening, and Benson,
submitted to the Journal of Engineering Mechanics, concluding that the seismology
matches their computation of the “crush-down” phase (the collapse of the lower structure,
but not including the collapse of the upper block or core remnants):

Thusit transpires that the seismic records imply the crush-down phase to have lasted 12.59+ 0.5 s
for the North Tower, and 10.09 + 0.5s for the South Tower.
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These durations match reasonably well the durations of the crush-down phase calculated from Eq.
(2), which are 12.73 s and 10.53 s for the North and South towers if the resisting force F,, due to
column buckling is calculated assuming that F, is reduced by factor 0.75. If the full range of S is
considered, 5 € [0.6, 0.9], the calculated mean durations are 12.74 s and 10.54 s, respectively.
[72]

While this may be counter-intuitive, the difference between a 9-second collapse time and
a 10.5-second collapse time is enormous, and represents a huge amount of energy
expended to destroy the structure. The author offers a smple calculation confirming this
in Appendix B.

Despite these results, Dr. Griffin continues to ridicule the idea:

NIST ... would have us believe that these upper 16 floors of the North Tower, having fallen only
one story and hence having little velocity and hence momentum, would not have been stopped or
even dowed down by hitting the lower part of the structure, with its more than 435,000 tons. This
idea would surely be a candidate for the most absurd idea ever articulated in a supposedly
scientific document. It is similar to suggesting that if a sports car going 30 miles per hour ran into
therear of a huge truck stopped at a traffic light, the car would smply continue at the same speed,
pushing the truck ahead of it. [70]

Hyperbole aside, Dr. Griffin's analogy is incorrect. He neglects that, as the collapse
progressed, gravity continued to add energy to the collapse with every new floor that
falled. Inorder to use his analogy, we would have to add the condition that, with every
1/80™ of the truck’s length (say every 15 cm), the combined mass of the sports car and
however much of the truck it had crumpled so far were somehow given a kick of kinetic
energy, enough to accelerate them from a stop to 30 kilometers per hour, adding to
whatever kinetic energy and whatever speed it had achieved at that time. With this
oversight corrected, the result he discounts no longer seems so far-fetched.

Dr. Griffin briefly entertains the notion of air resistance, which is irrelevant in this
context given that he, again, has badly underestimated the actual time of collapse. Due to
the large size (and hence volume-to-area ratio) and high density of construction materials,
a simple calculation will show that the anticipated time of fall for alarge wall fragment
falling from an impact floor is expected to be lengthened by only a fraction of a second,
much less than could be discerned through video analysis.

Next, Dr. Griffin expresses his confusion at the concept of momentum:

[NIST] at least appeared to [account for the collapse times listed in the FAQ] by saying, after its
statement that the lower structure was unable to dow the faling mass. “The downward
momentum felt by each successive lower floor was even larger due to the increasing mass.”

Here again, it is not clear exactly what NIST means. To explain why the towers fell faster than a
ball dropped from the top of the towers would have falen, NIST would need to mean that the
velocity of the falling matter increased as it progressed downward. But this would violate the law
of the conservation of momentum, according to which each floor, with its inertial mass, would
have decreased the velocity of the falling matter (assuming, for the sake of discussion, that NIST’s
theory is otherwise possible). [73]



In the progressive collapse hypothesis, the momentum of the descending mass increases
because its mass increases and its velocity increases. Despite Dr. Griffin's claim above,
this does not violate conservation of momentum. Whenever the falling mass encounters a
new floor and fractures more of the structure, it does decelerate briefly as it accelerates
the new floor to match its speed. However, it does not cometo ahalt. The first floor hit
has less than a tenth of the mass of the descending material, and thus the new
combination decelerates by under 10%, according to the law of Conservation of
Momentum. Afterwards, the descending mass gains about 8.5 meters per second, and
does so at every floor. Over time, the fraction of new mass being accelerated becomes
smaller and smaller compared to the descending mass, but the velocity gain from gravity
is constant per floor. Asaresult, the descending mass gains both mass and speed.

Dr. Griffin faillsto grasp this point, as we see from his continued commentary:

However, what NIST actualy says is that the momentum increased because, according to its
theory, each successive floor was added to the body of falling material, increasing its mass. And
since momentum is the product of mass times velocity, the momentum would be increased even if
the velocity decreased — if, at least, the increased mass in each case more than compensated for the
decreased velocity.

Itis possible that NIST deliberately crafted this ambiguous wording so that the statement could be
interpreted differently by different audiences. On the one hand, NIST could hope that the general
public, not distinguishing between velocity and momentum, would think it explained why the
towers fell faster than free-fall speed through the air. Or on the other hand, if NIST were to be
challenged by fellow scientists (perhaps in a court case bringing charges against the NIST
scientists for participating in the cover-up of a crime), it could point to the second interpretation,
which is at least arguably defensible. [73]

Once again, the author is baffled by Dr. Griffin’s assertions. The collapse timewasin no
way “faster than free-fall,” making the rest of his complaint moot. Thereis no detectable
ambiguous wording — as the collapse progressed, the momentum increased. There is no
reason to confuse velocity and momentum, for they are different if related quantities.
And if a scientist wished to challenge the NIST hypothesis, which is certainly permitted,
it would be in the form of papers or conference proceedings where a competing theory
was presented, backed by calculations or measurements, not in a court of law. There
have been such aternate conclusions, such as the University of Edinburgh results
mentioned previoudy [35], demonstrating the willingness of the scientific community to
take issue with NIST’s findings had they been erroneous. Yet there is not a single
published example of a scientist claiming, as Dr. Griffin does, that the progressive
collapse hypothesis is impossible — this is unthinkable if it was truly as obvious as he
clams. We have no choice but to conclude that he is mistaken.

As this section at last draws to a close, Dr. Griffin invokes a new tack, caling NIST’s
theory into question on the basis of the large volume of dust created as the Towers
collapsed. He first cites the words of Dr. Judy Wood, whom we have considered above,
stating that the dust itself, since it is fine enough to float suspended in air, cannot
contribute to the mass driving the collapse downwards. We accept that there were some
losses of material, some faling over the side and some being ground into such fine
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particles that it was expelled by the blasts of air which occurred with the collapse of each
floor. However, Dr. Wood offers no reason to believe that the total mass lost in this
fashion was significant. We know from surveys of recovered dust that the dust itsalf,
such as Lioy et al. published in Environmental Health Perspectives [74], that the dust
contained virtualy no trace of structural steel, and was about evenly divided between
fibrous and nonfibrous materials. Of the nonfibrous materials, concrete is present but
wallboard is the dominant species. It is therefore clear that the vast mgjority of heavy
building materials could not have been pulverized into dust, and thus there is no
significant correction to the falling mass calculation due to dust creation.

Next, Dr. Griffin cites Dr. Steven Jones as support of his dust argument, as stating [75]:
“... But then — and this | am still puzzling over — his block turned mostly to powder in
mid-air! How can we understand this strange behavior, without explosives? ...” The
author finds Dr. Griffin’s choice to cite Dr. Jones at this juncture curious, because in
September 2006 he produced a whitepaper specifically for the purpose of refuting Dr.
Wood's position, and included the following passage:

As we examined the WTC-debris sample, we found large chunks of concrete (irregular in shape
and size, one was gpproximately 5 cm X 3 cm X 3cm) as well as medium-sized pieces of wall-
board (with the binding paper still attached). Thus, the pulverization was in fact NOT to fine dust,
and it is a false premise to start with near-complete pulverization to fine powder (as might be
expected from a mini-nuke or a “star-wars’ beam destroying the Towers). Indeed, much of the
mass of the MacKinlay sample was clearly in substantial pieces of concrete and wall-board rather
than in fine-dust form. ...

It seems that the 9/11 truth community likewise “has been dow to understand” that the WTC dust
particles in greatest abundance are the “supercoarse” variety rather than “fine” particles, and that
significant chunks of concrete were a so found in the WTC rubble. [76]

Since even Dr. Jones appears to disagree with Drs. Wood and Griffin's hypothesis, the
author sees little reason to comment further. To address Dr. Jones’'s question, however,
of how the falling block might appear to suddenly “mostly turn to powder in mid-air,”
there are two obvious mechanisms. The first is that, at the moment of collapse, an
enormous volume of smoke would have been expelled. We may assume from
photographs of streamers rising from points higher in the structure that much of each
tower above the point of impact was filled with smoke, and all of this would have been
forced out or escaped as the collapse broke al remaining windows and compressed the
floors together. Second, as found by Dr. Lioy and company, a large fraction of the dust
was wallboard. Anyone who is familiar with sheetrock will be aware that, when cut or
smashed, wallboard creates large quantities of thick, opague dust with relatively little
energy input. And whatever the cause, it is Smply not enough to state that the upper
block looked like it disintegrated — we do not have a clear enough view to state this with
any certainty.

Had explosives been used to disintegrate the upper block at this juncture, however, we

would expect to see and hear visible evidence of their use, including shock waves,
shrapnel, and possibly bright flashes. There were none. Explosives large enough to
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instantaneously pulverize 25,000 tons or more of structure would be difficult to mistake.
This speculation of Dr. Jones istotally unsupported and of little value.

The third and final citation, from Charles Thurston, makes the astonishing claim that the
Towers did not collapse at al. “They instead exploded,” writes Dr. Griffin, and quotes
Mr. Thurston asfollows:

At the onset of destruction for each Tower, we do see that the top part of each building began to
fall, and this, no doubt, iswhat gives the initial impression that a collapse is taking place. In both
cases, however, the upper block of floors somehow quickly disintegrates and islost in the growing
cloud of dust and debris. There are no intact portions of either building that survive the wave of
destruction that moves down each Tower. [77]

The passage cited does not, to the author, indicate anything inconsistent with the NIST
hypothesis. The faling and growing debris could be termed a “wave of destruction,” and
the energy surplus has aready been shown to be so great that discussing the collapse as
“disintegration” seems to be nothing more than semantics. Ironicaly, this quotation is
taken from awebsite [78] subtitled “The Semantics of Deception and the Significance of
Categories.” The mgority of his article focuses on what he considers misuse of words
like “collapse,” “faling,” and even “explained,” and has very little in the way of
scientific justification, or anything that could be considered support, however weak, for
Dr. Griffin's hypothesis. What little it does contain centers on the following totally
unsupported assertions:

Anyone who's ever played with an Erector Set knows that as long as the structural members
remain well-connected, a framework may become twisted and distorted if it fallsto the floor, but it
will never just collapse into pieces under any scenario involving self-related and self-proportional
forces. Steel-frame buildings that have fallen in earthquakes also demonstrate this resistance to
disintegration.

If a force large enough to cause total destruction was actually applied to the top of one of the
Towers, the continuous vertical strength of the specially fabricated multi-story core columns with
their welded connections and dense cross-bracing, along with the high-strength perimeter columns
and the integrity of the structural concept as a whole, would cause the building to respond as an
entire assembly, splitting out or buckling asymmetrically over a multi-floor region, much like
pushing down on abundle of archery bows. [78]

Thurston includes two photographs of structures that toppled over rather than collapsed,
as if to suggest that the WTC Towers should aso have toppled over. What Thurston
apparently falls to recognize is that his photographs are of concrete structures
approximately ten storiestal, and that the taller abuilding is, the lesslikely it is to topple
intact. Thisis because the angular momentum required to topple the structure scales as
the square of its height, while the ability of a column to withstand such bending decreases
with the square of its length. As a result, a 100-story building toppling over would
experience 100 times as much stress as a 10-story building, and columns would be 100
times less able to resist buckling. Thisiswhy tall structures, including those of relatively
high strength-to-weight such as radio towers, amost never topple without buckling or
breaking apart in at least one location in mid-air. This aso explains why very small
structures, such as Erector sets, often topple intact. Thurston’s claim that an Erector set
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adequately predicts the WTC Tower collapse behavior is not worthy of serious
consideration.

As we come to the end of this long section, let me summarize and correct the many and
repeated errors made by Dr. Griffin:

e While rare, progressive collapse is a danger long understood by the structural
engineering community, and not anew concept invented by NIST.

e NIST did not need to consder the late stages of building collapse in any detail,
since earlier calculations demonstrated a total collapse was virtually inevitable
once the impact floors collapsed.

e A tota collapse is expected even without any damage or significant heating to
areas well below the impact floors, because even if undamaged, the lower floors
are not strong enough to dissipate the momentum of the falling section.

e Dr. Griffin's claims that the collapses took 9 and 11 seconds are based on a
misreading of the NIST FAQ, and video confirms that the collapses took several
seconds longer, which is not “faster than free-fall” or even “virtualy free-fal.”

e Dr. Griffin's estimate of 45 seconds for total collapse is based on his unsupported
estimate of one half-second per floor, and his belief that the collapse would not
accelerate, somehow counteracting the acceleration due to gravity.

e The only support for his 45-second collapse time comes from Dr. Wood, whose
analysis violates conservation of momentum and istotally indefensible.

e Whileit is true that some mass was lost in the form of dust, analysis of the dust
reveals few heavy construction materials, and there is no evidence that this was a
significant effect with respect to collapse time or speed.

e Thereisno credible evidence for explosions as the towers coll apsed.

It also bears pointing out that the paper by Bazant et al. mentioned above [72] also treats
the energy of pulverization and loss due to gected materias rigoroudy in its energy
balance equations, yet still agrees with the observed time of collapse for both towers.
Unless this paper is seriously chalenged, we have no reason to accept the unsupported
speculations of Dr. Griffin. Neither he nor any of his quoted sources have presented a
singlevalid calculation, and they have not met their burden of proof.

Tweaked Computer Models

While the previous section departed heavily from discussion of NIST, choosing instead to
focus on issues that NIST considered superfluous, here we return to the NIST Report.
Dr. Griffin again makes the argument that the computer models were “tweaked” until
they achieved a predetermined outcome. We have aready examined and discarded this
argument in of our critique of the section “How Did Impact Damage Help Induce
Collapse?” and need not repedt it in detail. Briefly, Dr. Griffin's errors (and those of
Douglas, Ryan, and Jones) are these:



e All three input cases for each tower impact are based on estimates of the structure
and the aircraft that are within experimental error. Both cases for each tower fire
are based on impact damage estimated above, and fuel loading estimates aso
within experimental error.

e Thereis no “tweaking” of computer models, other than using a most the one-
sigma upper and lower bounds of these measurements.

e Impact mode results were evauated against numerous evaluation criteria, as
outlined in NCSTAR1-2, pages 267-291. Similar fire model evaluation is
described in NCSTAR1-5F, pages 78 and 100, and the overall model results are
compared against observationsin NCSTAR1-6, page 235.

e The models were not “tweaked” until they resulted in a collapses — where
parameters were adjusted, they were chosen to match directly observed evidence,
such as the amount of perimeter column bending; no parameter was adjusted
becauseit did not lead to a collapse.

Dr. Griffin’s excerpts from Dr. Jones [79] include comments on the impact model aswell
as the structural response model contained in NCSTAR1-6. About the latter model, Dr.
Jones remarks that “the pulling forces on the perimeter columns by the sagging floors
were adjusted.” This statement is correct, but there are two important points missing
from this statement. First, the pulling forces could be matched to directly observable
evidence — namely the inward bowing of perimeter columns, which has been estimated
accurately from photographs and video, such as Figures 2-25 and 2-37 of NCSTAR1-3C.
Instead of adjusting the pulling forces upward until it resulted in a collapse, NIST
adjusted the pulling forces to match the photographic evidence. Second, the pulling force
estimates are aresult, not an input, and therefore do not affect whether or not the Towers
were expected to collapse. NIST discusses the uncertainties in NCSTAR1-6D on pages
37-39. Regarding WTC 1, NIST writesthe following on page 40:

As the floors sagged, they imposed tension force on the exterior wall, and the exterior wall was
pulled in. However, sagging of floorsin such awide range over five floors was not predicted by
the full floor model analyses. Possible reasons for floor sagging in areas not predicted by the full
floor analyses include loss of insulation outside the areas considered by NIST when formulating
the temperature time histories, the additional structural softening caused by concrete cracking and
spalling, and debris weight from different sources including the aircraft, accumulation of debris
from the impact, and partial floor collapse, none of which were modeled in the full floor analysis.
... The magnitude of the pull-in force was determined, by trial-and-error, by matching the
observed bowing magnitude as discussed in Section 3.2.1.

It should be made clear that NIST’s prediction of the inward pulling forces is subject to
relatively large uncertainties, and this fact is a valid point of criticism — but this
uncertainty in no way affects the prediction of collapse. It is the actua column
displacements and hence their eccentric loading that determines column strength and
stability, not the pulling forces. These displacements were input directly to the NIST
model based on the photographic evidence, not any prediction, and therefore the pulling
force error has no effect on the prediction of if or when the Towers would collapse. NIST
only models the pulling forces to explain the source of the inward pull, not to estimate its
magnitude. If it had turned out that the adjusted pulling force values were unreasonably
high, NIST would have evidence of a different mechanism causing those displacements,
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but as it turns out the pulling forces, while somewhat larger than predicted, are quite
plausible —on the order of 5,000 pounds or less at each anchor point.

Dr. Griffin adso quotes Kevin Ryan, identifying what he believed to be a problem with
the floor trussfire test data:

The results [of the test] were that . . . the floors barely sagged — only about 3 inches, despite the
use of double the known floor load and two hours of fire exposure (i.e. over twice the duration of
fires known to have existed in the failure zones). NIST then added this 3 inch sag to their
computer model, and . . . it suddenly became 42 inches of extreme sagging. . . . Without a doubt,
onerarely finds more shameful and obvious examples of the distortion of science. [79]

The distortion hereisby Ryan, not by NIST. Ryan isreferring to the floor truss fire tests
conducted in NCSTAR1-6B which we have dready mentioned above. These tests were
designed to estimate the fire rating of the floor assemblies as built, not to provide inputs
to the fire response model, as Ryan claims.

Of the four tests, Assembly Number 4 showed the least deflection on its bottom chord,
reaching an average of about 3 inches after 110 minutes, as seen in Figure 5-61 of
NCSTAR1-6B. The other three assemblies had greater deflections, Assemblies 1 through
3 experiencing roughly 5, 4, and 8 inches respectively. Assembly 4, the one that Ryan
has chosen for discussion, was one of the seventeen-foot subscal e test assemblies, not one
of the larger, full-scale assemblies. Also, unlike the situation in the Towers, Assembly 4
was fireproofed with ¥z inch of SFRM, athough its bridging trusses were not protected.
Furthermore, the relatively low deflection measured in Assembly 4 does not indicate that
it fared better than the others— this was one of two tests that were stopped early (the other
being Assembly 1) because the collapse of the entire test article was imminent, as
explained by NIST on page 95.

Because this test was subscale and represented an undamaged floor assembly, we should
not expect floor deflection in the WTC Towers, both larger and with damaged
fireproofing, to be the same. Thus, the WTC Tower floors would not be expected to sag
only 3inches. NIST’sfloor sagging is computed in NCSTAR1-6D, Appendix A, and the
maximum deflections are presented in tables A-1 through A-4, representing the four
different fire scenarios. The maximum deflection estimated is on the order of 90 inches,
but that is for the most severe fire case, and measured at the edge of estimated floor
damage, where the floor would be essentialy hanging in empty space. For areas where
the floors are mostly intact, merely stripped of fireproofing, the maximum deflections are
on the order of 30 to 40 inches. This aso occurs on the long-span floor trusses, not the
shorter 35-foot trusses — thus we would need to scale up the 17-foot-span Assembly 4 test
several times, even if it was directly applicable.

The 42 inch value that Ryan cites is taken from the component test in Section 5.4.9 of
NCSTAR1-6C. This computational experiment is smilarly a bad fit to the Assembly 4
test. In the computer model, the truss spans 713 inches (59 ft 7 in, or about three times
the span of Assembly 4), as shown in Figure 5-25. The model does not include any
fireproofing whatsoever. And finaly, the maximum deflection occurs when the truss is



allowed to buckle, which rapidly increases sagging in the truss. From NCSTAR1-6C,
page 77:

At 445 °C, when the end diagonal struts began to yidld, the horizontal displacement at the exterior
column began to decrease. At 565 °C, the truss sag became large due to the buckling of web
diagonas, and the exterior columns were pulled in.

As explained above, Assembly 4 was not alowed to buckle — the test was stopped before
this could take place. The time to reach this point is a mismatch because Assembly 4 was
partidly fireproofed, while the computer model above assumes otherwise. And
Assembly 4 was about a third the size of the computer model. In short, there isno reason
whatsoever to conclude the three inch sag observed in the Assembly 4 test implies that
the test above should have also experienced only three inches of sag.

Much larger floor displacements, predicted by NIST in NCSTAR1-6D Appendix A, are
also verified by photographic evidence. NCSTAR1-3C contains numerous photographs
of “hanging objects,” which can only be objects suspended from floors above or the
floors themselves, irrefutably demonstrating that the floors sagged significantly — severd
feet in many cases — as the fires progressed. This s clearly seen in photographs such as
Figure 2-41 of NCSTAR1-3C.

We have now demonstrated that the NIST models do not rely upon unsupported
“twesking” of models. Rather, Dr. Griffin and his colleagues are mistaken about the
sources of information used to develop those models. As a result, Dr. Griffin’s charge,
that the NIST model conclusions result from circular reasoning, isincorrect.

A Thoroughly Unscientific Hypothesis

Dr. Griffin closes this first mgor division of the chapter with a brief coda in which he
describes aternate ways to investigate the collapses. Before we examine these ideas, let
me remark that the best way to begin are-investigation, be it scientific, legal, or criminal
in nature, isto first understand what is wrong with the previous investigation, and design
anew approach that can overcome those limitations. Thus far, we have discarded every
one of Dr. Griffin's aleged errors in the NIST Report, making it unclear exactly what
part of it requiresrevision.

Dr. Griffin's first idea, building on the notion that steel-frame high-rise collapses are
almost unheard of, is to conduct afull-scale test of the event:

It might be thought, to be sure, that performing the needed experiments would be too expensive to
be practicable. But thisisnot so. The experimenters could simply choose some steel-frame high-
rises with similar designs (having both core and perimeter columns) that are already scheduled for
demolition. Then some old Boeing 767s that need to be replaced could be flown by remote
control into the buildings. [80]

The idea of conducting such a full-scale test is not only expensive, but aso problematic.
Unfortunately, Dr. Griffin does not list any actual candidates of structures that he has in
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mind — the author would be surprised if any suitable examples existed. First, the WTC
Towers were built only about 40 years ago and were revolutionary in their design,
meaning that there are few acceptably similar structures in the world, and that they are all
relatively recent and thus unlikely candidates for demolition. Second, without exception
that the author is aware of, such structures are all located in densely populated areas, and
it would be impossible to conduct such atest without grave risk of destroying numerous
other structures— the two WTC impacts led to the destruction or condemnation of at |east
nine structures and damage in severa others (WTC 1 through 7, St. Nicholas Church, 90
West Street, 130 Cedar Street, Deutsche Bank Building, Verizon Building, One Liberty
Plaza, World Financial Center 3, and 30 West Broadway) [81], not to mention
considerable damage to infrastructure, such as transportation and utilities. Third, for
reasons of safety, the entire city center would have to be evacuated for the test. Fourth, it
is presently illegal to fly any aircraft at that speed and dtitude, or a remotely piloted
aircraft at that altitude and any speed, outside specialy designated airspace that does not
include any city (although if the city were to be evacuated completely, it is possible that
this regulation could be waived). There are aso problems of environmental protection,
disruption of travel corridors, and exposure to insurers. For Dr. Griffin to propose this at
all, let alone to contend that it could be done easily, stretches his credibility thinner still.

Supposing a suitable test structure could be relocated or constructed in an acceptable test
setting, such as Edwards Air Force Base, ChinaLake, or White Sands, the test would still
be prohibitively expensive. The NIST effort totaled approximately $20 million ($16
million in directed funds plus $3.4 million in redirects from NIST’s norma operating
budget [82]), a total that Dr. Griffin and others have criticized as inefficient use of tax
dollars. By comparison, the best parald to Dr. Griffin's proposed test ever carried out
was the Full-Scale Transport Controlled Impact Demonstration, described in a NASA
Technical Report [83], led by NASA Langley and executed at Edwards Air Force Base.
This program, begun in 1980, culminated in the deliberate crash-landing of a Boeing 720
aircraft by remote control in an effort to study new technologies and phenomena in a
potentially survivable crash. It involved seventeen aerospace companies in the United
States and France, four branches of the United States government, four NASA centers,
and the British Roya Aircraft Establishment, among others. The cost of the aircraft test
alone, conducted on 1 December 1984, was reported [84] at $11.8 million (or roughly
$25 million in current dollars). This cost did not include acquisition of the aircraft itself
— the Boeing 720 used in the test was taken from the FAA’s instructor training fleet,
having neared the end of its useful lifespan. Taking this experiment as a baseline, and
then adding the cost of constructing or reclaming, instrumenting, and later disposing a
test structure comparable to a WTC Tower, there is no question that Dr. Griffin's
proposed test would greetly eclipse the NIST investigation in terms of cost.

Some members of the Truth Movement are well versed in the Controlled Impact
Demongtration, including Mr. Hoffman who mentions it specificaly on his website [85].
The observation drawn by the Truth Movement is that the Controlled Impact
Demonstration proves that remote control of jetlinersistechnically possible. Thisistrue,
however, the Demonstration also proves that such remote control is technically difficult.
As described in the NASA Technical Report, over the course of several months the
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NASA team conducted atotal of 14 test flights, all with red pilots on-board to carry out
difficult tasks or rescue the aircraft if the remote control system failed, prior to its fina
flight with no one aboard. Despite these precautions, the test flight itself crashed wide of
its target with significant yaw and roll, where aflat belly landing was desired. This error
interfered with one major test objective, but the crash till provided a wedth of data
pertaining to aircraft structure and survival systems.

While autonomy technologies and automatic piloting systems have improved since the
1980’s, Dr. Griffin's test would require the drone aircraft to hit a much smaller target,
and would fly much faster than the 170 knot test condition of the Controlled Impact
Demonstration. These hurdles are not insurmountable, but given the added complexity
and the failure in the 1984 test, we would require an even more thorough development
and preparation effort than they had, which in turn pushes the cost higher still.

Such atest would no doubt be instructional, to say nothing of technically challenging and
even entertaining, but we should have a solid technical reason to propose such atest. Dr.
Griffin's mistaken impressions of the NIST Report are smply not enough. This test
could be reasonably expected to cost hundreds of millions if not billions of dollars. Dr.
Griffin observes that such acost is still margina in comparison to the cost of the ongoing
Operation Iragi Freedom, but frankly the author fails to see why this political comment
lends any weight to his argument. We would need to justify this multi-year, multi-
million dollar proposa on itsown merits. So far Dr. Griffin has not done so.

Another idea, one that has been voiced by many and that Dr. Griffin attributes to
Hoffman, is to use subscale models to investigate the behavior of the Towers, in
particular the mechanics of progressive collapse. Thisis certainly possible, but scaling is
much more difficult than it appears to the untrained. Recall the full-scale and half-scale
tests of the short-span floor truss systems conducted by Underwriters Laboratories for
NIST asreported in NCSTAR1-6D. Despite there being only afactor of two between the
different test articles, and only in asingle dimension, NIST was surprised to find that the
equivaent fire rating did not scale as they had predicted. Similarly, the Cardington fire
experiments were conducted on a full-scale structure, despite the cost, smply because
subscale models cannot always be reliably extrapolated to real-world conditions.

Many phenomena simply do not scale. To choose a smple example, a dender steel
column that is shrunk in every dimension by a factor of n experiences elastic buckling
under exactly the same static load as the original, because it retains the same senderness
ratio. But its mass will be n® less than the original. This isimportant because the weight
of structural elements was a maor contributor to the Towers' progressive collapse. Asa
result, a one-tenth size model of the Towers would be effectively a thousand times as
strong as the original with respect to buckling, unless we were able to take this effect into
account through careful design and selection of materials. However, thisisonly true with
respect to buckling failure and static load — compressive failure scales differently, so the
smaller column would fail in atotaly different way than the larger column, making the
model invalid. Dynamic loads and impact effects have different scaling laws, as does the



total gravitational energy. There are similar problems with fires and heating, convection
and air flow, and aso aneed to scale time and physical properties aswell assize.

It will be impossible to construct a single subscale modd that faithfully recreates al of
the observed phenomena, including impact damage, fires, structura response, and
collapse. This is one of the reasons why computer simulation is so attractive:
Simulations can be conducted at “full scale’ with no additional cost or complexity.
Nevertheless, it would be possible to construct a physical subscale model that only
replicated the progressive collapse. The author encourages Dr. Griffin to pursue thisif he
feels it is important, only reminding him that it is much more complicated than it may
appear, and that he should enlist the help of qualified experts if he is serious about his
research.

Dr. Griffin’s closing words in this section are telling:

In reality, of course, NIST will not support this proposal and no experiment will be done, because
both NIST and the government know that the officia theory is fase. They know that the
buildings were brought down by explosives in the procedure known as “controlled demolition.”
But NIST, of course, publicly had to deny that thisis what happened. [36]

This is a serious and unsupported charge. It is not clear to the author that NIST would
necessarily withhold support from such experiments, given their interest in other ongoing
investigations, notably the work of Purdue University [87] in constructing a much more
graphically detailed smulation of the aircraft impact. Regarding what Dr. Griffin claims
about NIST’s motivation, and his insistence that they are active participants in a cover-
up, the author only remarks that he has not provided a shred of evidence that thisistrue.



Controlled Demolition Claims

Dr. Griffin now turns away from discussion of the NIST Report directly, and raises his
own theory, namely that the WTC Towers (both of them, presumably) were destroyed by
some combination of malicious devices that activated well after the jetliner impacts. His
use of “controlled demolition” is understood to mean employment of these unspecified
devices, even though in ordinary use the term refers to careful demolition, meticuloudly
designed to minimize damage to other structures (hence “controlled”), which clearly does
not apply inthe WTC Towers case.

Dr. Griffin observes that NIST did not specifically test for residue or traces of explosives.
Thisis not strictly true, since any known explosive would have left telltale objects in the
debris field, and furthermore none of the structural steel recovered by NIST faled in a
manner consistent with explosives. Still, we agree that NIST did not perform any
chemical tests specific to explosives. We must, however, also point out that it is in no
way clear that NIST could perform such tests, given the chemical complexity and sca e of
the fire that burned the debris pile for weeks afterward. Chemical explosive residue tends
to be in forms such as nitroaromatic compounds [88], which are particularly susceptible
to heat and fire, and thus unlikely to survive. It would be further difficult to distinguish
these from the vast variety of ordinary combustion products given off by burning plastics,
such as the high concentrations of aromatic compounds found in the smokeby Lioy et al.
[89]. Thereis also site contamination to consider, and the sheer volume of debris. For
these reasons, it is not at al remarkable that NIST did not conduct tests for residue of
explosives. Dr. Griffin's observation therefore does not implicate NIST, nor does it
provide evidence that there were any explosives. It would aso be useful for Dr. Griffin
to specify what type of explosive he suspects, so that we could identify the particular
testing methods for that explosive, and better evaluate the feasibility of such tests.

Other Hypotheses Obviated by NIST's Account?

Next, Dr. Griffin comments on NIST’ s explanation of why it did not consider explosives.
He correctly states that the primary reason NIST contradicts his explosives hypothesis is
that NIST provides a reasonable hypothesis that does not require explosives. He then
returns to his previous claims that the NIST Report is flawed, and he appears to disagree
with the logic of this statement itself. We have already addressed his complaints about
the NIST Report in detail, and found them to be incorrect. The only remaining question,
then, isthe validity of thelogical argument.

Even without the NIST calculations, video evidence demonstrates that the structures
gradualy degraded as they burned, with remaining exterior columns bowing inwards
until the structures buckled and then collapsed. 1n order to disprove the NIST hypothesis,
one must first prove that either the structures could not degrade in such a fashion without
help, that buckling of the exterior would not start a collapse, or that the collapse itself
would be self-arresting. The NIST Report directly contradicts the first two statements,
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and the work of Dr. Bazant and others contradicts the third. Without disproving all three
elements, we must accept that the structures would have collapsed without any
explosives, and therefore any explosives that we may hypothesize served no useful
purpose. Furthermore, thus far Dr. Griffin's “evidence” of explosives centers on his
claims that nothing else could explain the observed phenomena, and so NIST’s results
eliminate his evidence, thereby refuting his hypothesis.

Even if dl of the above was false, however, it would still not prove the case for
explosives — it would still be possible for a different structura collapse mechanism to
explain what happened. Y et thisismoot, as Dr. Griffin does not even attempt to disprove
any of these statements here, relying instead on previous arguments that we have aready
addressed.

Must Controlled Demolition Be a Bottom-Up Affair?

In this brief section, Dr. Griffin makes the argument that, despite al ordinary controlled
demolitions producing a collapse starting at or near ground level, there isno reason why a
collapse could not have started from higher in the structure. He states that smply
because the collapses both started from the point of impact, this does not prove that it
wasn't adeliberate demolition.

Even overlooking the fact that Dr. Griffin still has the burden of proof to show explosives
were present, and the fact that he is again merely complaining that NIST hasn’'t proven a
negative, this is a strange argument. The author readily agrees that, hypotheticaly, the
Towers could each be completely destroyed by a moderate amount of explosives preset at
ahigher level. Thisis because the author accepts the work of Bazant et al. in describing
the gravity-driven progressive collapse mechanism. Their calculations show to my
satisfaction that if asingle floor (at or below roughly the 98" floor) were to be destroyed,
even if the rest of the structure was totally undamaged, we would expect atotal collapse
of the entire structure. Dr. Griffin, however, rgected this argument, and therefore must
believe that a much larger amount of explosives would be needed — to destroy not just a
single upper floor, but aso many other lower floors or to weaken critical areas in the
moments prior to collapse. Dr. Griffin’s regjection of the progressive collapse theory
actually makes his proposed explosives scenario more difficult to support.

In ordinary controlled demolitions, the collapse is generdly initiated at ground level for
two reasons. The first is because this causes most of the structure to be broken apart at
ground level rather than at an upper story. Pieces that are broken away as the collapse
progresses are not falling from a great height, and as a result the debris field is under
better control. In contrast, the WTC Towers spread their materials over a much wider
area, causing tremendous secondary damage as a result. The second reason is that
initiating collapse lower in the structure means more of the structure’s mass moves at the
start, thus there is more initial momentum and a quicker release of gravitational energy.
More energy at the start means less explosives and less dependence on weakening
elsawherein the structure. These effects make controlled demolitions cheaper and safer.

56



If safety is not a requirement, then a collapse initiation high in the structure is certainly
doable, and the great height of the Towers means there is an enormous amount of
gravitational energy that can be harnessed to help the collapses. Dr. Greening [20]
estimates that about 5 x 10% J of energy, or approximately 300 pounds of TNT, would be
enough to destroy a single WTC floor, assuming perfect placement leading to 100%
efficiency. If the columns were also weakened prior to placement of explosives, the
amount needed would be perhaps haf of that. By comparison, the tallest building ever
demolished by explosives was the J. L. Hudson Department Store in Detroit. This 23-
story structure was taken down by Controlled Demoalition, Inc., who used roughly 2,700
pounds of explosives[89] intheimplosion. (It isreasonable to suppose that if safety was
not a factor, it could have been destroyed with less explosives; the large number of
explosive charges gave better control of how and when the structure would fall.)

However, recall that Dr. Griffin claims the Towers could not experience progressive
collapse as driven by gravity. Therefore, he requires a minimum of roughly 150 pounds
of TNT equivaent at severa floors, if not every floor. Dr. Griffin does not explicitly
state how many floors he believes contained explosives, but from his commentary, we
may assumethat it islarge. He cites Thurston again:

But, if one considers all the evidence, it quickly becomes apparent that the Towers didn’t cavein,
fal or give way — they were systematically and progressively exploded from the top down,
gtarting from the impact zone in each Tower. [90]

Supposing Dr. Griffin believes that 20 floors would have to be “systematically and
progressively exploded,” we estimate that he requires upwards of 3,000 pounds of
explosives. This number may not accurately reflect his belief —it would be helpful if Dr.
Griffin would provide some details about his theory — but regardless of the precise value,
it is clear that Dr. Griffin assumes a very large and complicated demolition scheme,
comparableto or larger than the J. L. Hudson demoalition.

Dr. Griffin does not mention two critical and obvious factors contrary to the explosives
hypothesis, stated below. These problems apply to both his multiple progressive
demolition aswell asthe simpler, single-floor detonation the author proposed above:

e The initial collapse happened on floors that were heavily damaged by aircraft
impact, with many structural elements displaced, and fireproofing (and everything
else) stripped away from many beams and columns down to the bare stedl. Thisis
predicted by modeling and partialy verified with direct photographic evidence.

e The collapse floors burned bright and hot for extended periods of time. This too
is predicted by modeling and partiadly verified by photographs and video of the
fires.

If we assume there were explosives, we must also assume there were explosives at the

impact floors, because collapse started at the impact floors. We must further assume the
explosives were there before impact, because fire and debris would have hindered any
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effort to place them afterwards, not to mention there simply wasn’'t enough time. If we
clam explosives were in place before the impact, we need to explain why these
explosives survived the impact and the fires. Explosives used in demoalitions are either
packed close to the structura members, or use shaped charges that are extremely
senditive to geometry, and since we know the jetliner impacts fractured some columns
outright and stripped others to the bare metal, either situation would be disrupted.
Explosives also tend to burn or detonate when exposed to heat, and even those that do not
will degrade chemically. Detonators, wiring, and connections between explosives are
sensitive components. It is difficult to imagine any method of explosive demolition that
could be expected to survive such conditions.

While Dr. Griffin does not propose any explanation, the author presents one possible
approach for sake of argument — asingle, large explosive could, in theory, be sufficiently
fireproofed and armored to withstand the impact and resulting fire. This also has the
advantage of only requiring a single point of detonation, alowing multiple redundant
detonators and radio recelvers to be triggered in sequence without fear of partia
activation, thus providing more smplicity and a lower chance of total system failure.
There is a critical drawback, however: We would need much, much more explosives.
The effectiveness of an ordinary explosive scales somewhere between the inverse square
and inverse cube of the distance (depending on geometry, explosive type, and reflection),
and we cannot avoid this here by using directed effects such as shaped charges. Thisis
why, in ordinary demolitions, a large number of tiny explosives are used rather than a
single large one — the tiny explosives can be placed right against different parts of the
structure, making each blast far more efficient. Where 150 pounds of explosives would
be needed in an idedlly efficient application, we now require 20 to 100 times as much.
The report, fireball, and shock wave from this explosive would be impossible to conceal.

Again, it should be pointed out that Dr. Griffin does not propose use of a single, large
explosive. However, this is not a strawman argument, because he does not propose
anything at al. Hisinsistence on explosives — without specifying what type, how many,
where, how applied, how detonated, or any physical evidence of explosives — is too
vague to permit any analysis. The author welcomes any attempt to describe, in detail, a
proposed method of demolition, but there isnonein Dr. Griffin’s book.

No Evidence of Explosions?

In this lengthy section, Dr. Griffin argues with NIST’s contention that there were no
explosions seen that were inconsistent with the fires.

Dr. Griffin's complaints are based on precise wording, which are reprinted here. From
the NIST FAQ [11]:

Video evidence also showed unambiguoudy that the collapse progressed from the top to the
bottom, and there was no evidence (collected by NIST, or by the New Y ork Police Department,
the Port Authority Police Department or the Fire Department of New York) of any blast or
explosions in the region below the impact and fire floors as the top building sections (including

58



and above the 98th floor in WTC 1 and the 82nd floor in WTC 2) began their downward
movement upon collapse initiation.

In brief, NIST states that, contrary to what Dr. Griffin claimed in the previous section,
there is no sign of floors being “progressively and systematically exploded” during the
collapse. Curioudly, Dr. Griffin modifies the NIST quote, leaving out acrucia part of the
sentence. HereisDr. Griffin’s excerpt:

NIST’ s third reason for dismissing the hypothesis of controlled demoalition is that “there was no
evidence (collected by NIST, or by the New Y ork Police Department, the Port Authority Police
Department or the Fire Department of New Y ork) of any blast or explosions in the region below
thefire and impact floors.” [91]

In editing this quote, Dr. Griffin has changed the question, no longer referring to
hypothetical explosives triggering during the collapse (“as the top building sections
began their downward movement” from the origina NIST sentence), but to any
explosion at al, including those taking place long before the collapse. His criticism of
the NIST FAQ is, therefore, based on a distortion of the NIST position. Even more
surprising, he goes on to relax the remaining restrictions as well, rephrasing his question
to suit his own needs:

NIST’s claim, revised to remove these two restrictions on evidence, would read: “there was no
evidence collected by reliable sources of any blast or explosions in the regions above or below the
impact and fire floors.” [91]

The author is perfectly willing to examine other “reliable sources’ than those collated by
NIST, but it should be perfectly clear that explosions above the impact floors cannot
contribute to the controlled demoalition Dr. Griffin has in mind — explosives here may
even hinder collapse by breaking up the upper block and gecting mass, lessening the
upper block’s impact on the floors below. It appears that Dr. Griffin is no longer
interested in collapse per se, but rather looking for any anomaly, any evidence at al for
explosives.

Regardless of this tortured logic, we may examine his alleged evidence for explosives
anyway, no matter where or when they supposedly detonated, whether or not they caused
any structural damage, or whether the source is among those collected by NIST. Dr.
Griffin lists nineteen carefully selected witnesses that he feels support his hypothesis.
From their words as quoted in this section, these nineteen are organized as follows:

Witnesses who saw explosions. 10

Witnesses who felt or heard, but did not see, explosions. 6

Witnesses who felt the ground shake only: 3

Witnesses who saw or heard explosions during the collapse: 8

Witnesses who saw explosions, during the collapse, bel ow the point of impact: 2
Witnesses who sensed explosions well before the collapse but after impact: 3
Witnesses who sensed explosions at the sametime asimpact: 2

Witnesses who sensed explosions before the aircraft impact: 3
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These figures aso give Dr. Griffin the benefit of the doubt — nearly all of his witnesses,
for instance, speak of the event as “what appeared to be at first an explosion” or
otherwise describe their experience using indefinite terms.  Even with this libera
interpretation, there are only two who saw explosions during and below the collapse, and
thus only two that could possibly support Dr. Griffin's purported demolition, the others
being irrelevant or obvioudly incorrect. At this point we could dismiss these accounts as
falling below the standard of proof. However, since Dr. Griffin has aready gone through
a complete cycle with his critics, it appears that we must review the statements
exhaustively to address hisclaim to his satisfaction. Individual statements are as follows:

Fire Captain Dennis Tardio

“I hear an explosion and | look up. It is asif the building is being imploded, from the top floor
down, one after another, boom, boom, boom.” [91]

Even if we remove the qualifier “asif,” there isnothing about this statement that provides
evidence of explosives. The fact that Captain Tardio “heard an explosion” does not mean
that there was an explosion, nor that there were explosives. It is clear that he heard the
early stages of collapse, which would have sounded rather like an explosion. Video and
audio of the event iswidely available for comparison.

Dr. Griffin also clamsthisis evidence of explosives above the impact and fire floors. He
can only be referring to Captain Tardio’s comment that the building was collapsing “from
the top floor down.” It may well have appeared that way to Captain Tardio from his
location far below, and floors above the fire would also have been obscured by smoke.
Video, however, proves definitively that collapse did not progress from the top floor
down, but rather started at the impact floors.

Chief Frank Cruthers

“There was what appeared to be at first an explosion. It appeared at the very top, smultaneoudly
from all four sides, materias shot out horizontally. And then there seemed to be a momentary
delay before you could see the beginning of the collapse.” [91]

Chief Cruthers is describing the collapse of WTC 2, as archived by the New York Times
[92]. Again, there is nothing here that suggests explosives. Chief Cruthers, standing at
street level, must be describing the initia collapse event at the impact floors, not “at the
very top,” because video clearly shows there was no such event at the very top. As
before, this does not support Dr. Griffin's claim that there were explosions above the fire
floors, nor doesit provide evidence of explosives.

Wall Street Journal Reporter John Bussey

“I ... looked up out of the office window to see what seemed like perfectly synchronized
explosions coming from each floor. ... One after the other, from top to bottom, with afraction of a
second between, the floors blew to pieces.” [91]



For the record, the full quoteisthis:

Unknown to the dozens of firefighters on the street, and those of us still in offices in the
neighborhood, the South Tower was wesakening structurally. Off the phone, and collecting my
thoughts for the next report, | heard metalic [sic] crashes and looked up out of the office window
to see what seemed like perfectly synchronized explosions coming from each floor, spewing glass
and metal outward. One after the other, from top to bottom, with a fraction of a second between,
the floors blew to pieces. It was the building apparently collapsing in on itself, pancaking to the
earth. [93]

It is disappointing to see that Dr. Griffin removed Mr. Bussey’ s description that he heard
“metallic crashes’ rather than “explosions,” an unwarranted omission given that Bussey
was awarded a Pulitzer Prize for this article, and certainly considered his words with care.
Nonetheless, at most the collapse “seemed like” explosions, which is hardly definitive
evidence of explosionsor of explosives. Once again, Dr. Griffin states thisis evidence of
explosions taking place above the impact floors, which is smply a distortion and easily
shown to be incorrect by considering the video of the event.

Teresa Vdiz

Dr. Griffin quotes her as seeing explosions on or below the 47" floor of WTC 1 as she
descended, taken from Dean Murphy’s book September 11™  An Oral History. The
guoteisasfollows:

“There were explosions going off everywhere. | was convinced that there were bombs planted all
over the place and someone was sitting at a control panel pushing detonator buttons. ... | didn’t
know whereto run.” [94]

From reading this excerpt, the author had assumed that the explosions she witnessed took
place immediately following the impact, and thus could not have been in any way
associated with the collapse. Such an experience would aso be consistent with jet fuel
traveling down the core of the building and igniting, producing large fireballs on
numerous floors. Figure 6-1 of NCSTAR1-7 shows, in tabular form, the phenomenol ogy
experienced on each floor after impact but prior to evacuation of WTC 1. Notably,
Floors 43 through 45 al had reported fires, and Floor 44 also reported actual fireballs.
Fires were reported as low as floor 31 and even the basement, which is unsurprising
given the “stacked” nature of the elevator shafts in the WTC Towers, alowing jet fud to
run downward agreat distance in the moments after collision.

Based on the analysis above, the author surmised that the explosions Ms. Vdiz's saw
were at or near Floor 44, a short distance below her origina position on Floor 47, and
therefore shortly after impact. Given the presence of jet fuel, and given that many
common household items can explode in even an ordinary fire, there seemed no reason to
conclude there must have been additional explosives. Furthermore, as there was no sign
of building collapse beginning anywhere near Floor 47 or any floor below, it was unclear
what effect, if any, such hypothetical explosives could have had.
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However, as pointed out to the author by Mark Raoberts, careful scrutiny of the original
guote reveals a very different account, one that is totally incompatible with Dr. Griffin's
clams. A larger excerpt from An Oral History is presented below:

Veliz went down a staircase with a coworker to the concourse level. In the mall, they got onto an
up-escalator as the South Tower collapsed, causing a rush of wind which knocked them down. In
the pitch black, Veliz and her coworker followed someone carrying aflashlight:

"The flashlight led us into Borders bookstore, up an escalator and out to Church Street.  There
were explosions going off everywhere. | was convinced that there were bombs planted al over
the place and someone was sitting at a control panel pushing detonator buttons. | was afraid to go
down Church Street toward Broadway, but | had to do it. | ended up on Vesey Street. There was
another explosion. And another. | didn't know whereto run.” [95]

When we read the original source, rather than the misleading fragment provided by Dr.
Griffin, it is immediately clear that the explosions Ms. Veliz describes did not happen
insgde the World Trade Center at dl. Instead, these took place outside the buildings,
some happening over ablock awvay. Thisaccount is, therefore, not support for explosives
“in the region below the impact and fire floors,” as Dr. Griffin claims[94].

Now that we have the full story, Ms. Veliz's experience is not surprising. The South
Tower collapse threw literally thousands of tons of flaming debris in al directions, often
hundreds of feet, damaging everything below and starting secondary fires. There are
numerous reports of vehicle fires and gasoline explosions as a result. Ms. Vdiz's
experience, while remarkable, is in no way inconsistent with the conclusions of NIST,
and cannot possibly be construed as evidence of explosives inside the North Tower.

Gendlle Guzman McMillan

Dr. Griffin cites her story from the article in The Record from Bergen County, New
Jersey [96], as describing an explosion well before the collapse:

Guzman, the last survivor to be rescued from the rubble, reports that when she got down to the
13" floor some 20 minutes before the North Tower came down, she heard a “big explosion” and
“[tIhewadll | was facing just opened up, and it threw me on the other side.” [97]

The full quote actually seems to describe something much different — rather than 20
minutes before collapse, it appears to describe the collapse itself. The following longer
excerpt isfrom Mike Kelly’ sarticle in The Record:

On the 13th-floor landing, McMillan stopped. Her 2-inch heels seemed like 10-foot tilts.
McMillan reached down to pull them off. She would walk therest of the way barefoot.
She never took astep.

McMillan heard arumble. "A big explosion,” she now callsit.

"Thewall | was facing just opened up, and it threw me on the other side," she says.
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McMillan looked for Gonzalez.
"l was still holding Rosa's hand,” McMillan says. "But she pulled away."
McMillan remembers Gonzalez trying to climb the stairs.

"l got up,” McMillan says. "And | tried to go behind her. That's when the rubble just kept coming
down."

She never saw Rosa Gonzalez again.

"Everything just kept coming harder and harder,” McMillan says. "I just kept my head down. |
don't know how | ended up theway | was. | don't know how | landed."

It was complete darkness.

She heard aman'svoice.

"Help. Help. Help," sheremembers him calling.

Then silence.

Then the building shook again. More debrisfell.

"I thought | was really going to go down,” McMillanrecalls. "But | didn't."

Then the shaking stopped and the silence began.

The author cannot find any mention of this taking place 20 minutes prior to collapse.
Following this passage, Ms. McMillan claims to have been “entombed” until her rescue,
S0 unless the above describes the actua collapse, she must have missed the collapse
entirely. The author therefore concludes that her experience above is during the collapse,
and not 20 minutes earlier, as Dr. Griffin clams.

There are three distinct phases in Ms. McMillan's remarkable account: The first
“rumble” in which a wall nearby was damaged; a second collapse evidently only a few
seconds later that resulted in prolonged falling debris, and athird, final event a short time
later, possibly less severe than the second from her perspective. Thisis consistent with
the observed collapse. The initia collapse of the impact floors would have shaken the
building and possibly damaged aready weakened interior walls, but left the building
passable at the lower floors. Five to ten seconds later, the progressive collapse would
have reached Ms. McMillan, resulting in “everything coming harder and harder.” Then
an estimated 10 to 25 seconds afterward, the core remnant that survived the initia
collapse tumbled, falling on or near her position. Her account matches this well, and is
therefore extremely credible.

What is significant in her account vis-a-vis Dr. Griffin's claims is that she describes
“rumbles’ and “shaking.” These are not signatures of nearby explosives. Such would be
characterized by shock waves, sharp sounds, sudden jerks, and flying debris. What Ms.
McMillan describesistotally consistent with the collapse as NIST has described it.



The author remains mystified as to the source of Dr. Griffin’s claim that this took place
20 minutes prior to collapse. Lacking further explanation, the author can only assume
that he has confused two separate accounts, or else invented this detail out of whole cloth.

Firefighter Louie Cacchioli

Dr. Griffin includes a brief passage, quoted from the Arctic Beacon [98], stating that he
heard a huge explosion like a bomb while he was in one of the elevators. Rather than
limiting this analysis to Dr. Griffin’ stiny excerpt, let us consider the original quote:

“Tommy Hetzel was with me and everybody else also gets out of the elevator when it stops on the
24™ floor,” said Cacchioli, “There was a huge amount of smoke. Tommy and | had to go back
down the elevator for tools and no sooner did the elevators close behind us, we heard this huge
explosion that sounded like abomb. It was such aloud noisg, it knocked off the lights and stalled
the elevator.” [98]

This quote is relatively unremarkable compared to other excerpts, at least with respect to
explosions. Another excerpt reads as follows:

“I somehow got into the stairwell and there were more people there. When | began to try and
direct down, another huge explosion like the first one hits. This one hits about two minutes later,
although it's hard to tell, but I'm thinking, ‘Oh. My God, these bastards put bombs in here like
they did in 1993!"” [98]

The article does make it clear, however, that Mr. Cacchioli knows perfectly well that
what looks or sounds like an explosion may not be caused by bombs. Later on, he
describes hearing the South Tower collapse as he worked his way down the stairwell:

“Then as soon as we get in the stairwell, | hear another huge explosion like the other two. Then |
heard bang, bang, bang - huge bangs — and surmised later it was the floors pan caking on top of
one another.” [98]

What is most interesting about this article, however, is that Cacchioli is setting the record
straight that he never said that there were explosives in the Towers. This entire article
focuses on his disgust at being misquoted:

Furthermore, Cacchioli was upset that People Magazine misquoted him, saying "there were
bombs' in the building when all he said was he heard "what sounded like bombs* without having
definitive proof bombs were actually detonated.

After that unfortunate journalistic blunder, a little angry and a little disgusted, he pretty much
disappeared into the New York landscape, his story only appearing in an obscure book released
caled “American Spirit,” and his 2004 testimony given in private to the 9/11 Commission never
released to the public in the commission’s final report.

So, it's safe to say Cacchioli’s story, the story of an American hero, is probably unknown to most
Americans even though 9/11 will be forever etched in everyone's hearts and souls for all time.
(98]



Dr. Griffin does not misquote Mr. Cacchioli, but he does use Mr. Cacchioli’s account as
support for his thesis that there were explosives in the Towers. Mr. Cacchioli himself
makesit very clear that he does not know whether there were, and further makes it clear
that what he saw could have another explanation. We therefore cannot use his account as
evidence for explosives.

The author is sympathetic to Mr. Cacchioli’s feelings, and hopes that the analysis above
adequately captures histrue intent.

EMS Captain Karin Deshore

Dr. Griffin next quotes from the World Trade Center Task Force Interview with Captain
Deshore:

Somewhere around the middle of the World Trade Center, there was this orange and red flash
coming out. Initially it was just one flash. Then this flash just kept popping dl the way around
the building and that building had started to explode. The popping sounds and with each popping
sound it was initially an orange and then red flash came out of the building and then it would just
go al around the building on both sides as far as | could see. These popping sounds and the
explosions were getting bigger, going both up and down and then all around the building. [99]

Captain Deshore is describing what she saw on the North Tower, several minutes before
its collapse but after the collapse of WTC 2, which she had experienced without knowing
the precise cause. Because thistook place asignificant period of time before the collapse
of the North Tower, it stands to reason that this is not evidence of explosives used for
demolition. It is, however, an interesting account in its own right. There are, naturally,
numerous ordinary things that could be expected to cause scattered and fiery explosions
during thefire. The NIST Report describes events like this, for example in Section 5.3 of
NCSTAR1-5A, pages 52-53:

During the review of the image databases, and particularly videos, a number of observations were
made of behaviors that are not characteristic of “typical” building fires. ... Therewerefiresin the
towers that burned for much longer periods than [the usua tens of minutes], perhaps indicating the
presence of unusualy high fuel loads. There were also occasional flare ups of flames suggesting
some change within the towers. ...

In both towers, there were occasions when large amounts of smoke and/or dust and sometimes
flames were pushed simultaneously out of multiple open windows covering severa floors and
faces of the tower. These events were typicaly short lived (on the order of a few seconds) and
will be referred to as “puffs’. The occurrence of puffs suggests the generation of pressure pulses
within a given tower that are transmitted through open pathways to remote locations and drive
smoke and other material from the tower. The pressure changes required are not large and can be
generated by events that result in relatively small volume changes, such as collapsing walls and
cellings, partial floor collapses, and sudden openings of ventilation pathways (e.g., an interna
door).

This phenomenon is consistent with Ms. Deshore's account, and her account is not
consistent with explosives. The “orange and red flash[es]... go[ing] all around the
building” can be nothing other than fire and illuminated smoke, pushed out by such a
pressure pulse. One reason we know the red and orange light is from fire, not explosives,
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is smply because of the color and duration of the flash — demolition charges tend to
create a very brief flash if any, unless they are large enough to heat the air or other
materias to moderate temperatures. There is aso the problem that smoke would obscure
the flash from such explosives, meaning they would have to be very large. Explosives
can even extinguish nearby fires, and rarely excite them.

Of greater significanceis that such “puffs’ are seen coming from all around the structure.
This suggests a sizable volume but low pressure flow of air, as mentioned above. Small
explosives do not produce this effect, instead creating a brief and local region of large
overpressure that rapidly decays with distance. It might be possible to replicate this
effect with a single explosive at the center of the structure, or else a multitude of small
explosives placed al around the building, but this is purely speculative, and again raises
the question of how these explosives could have survived the impacts and fires.

In any event, Dr. Griffin leaves us to wonder why anyone would detonate explosives at
that location and time in the first place. These events are well before the Tower collapse.
If there were explosives planted here and detonated deliberately at this point in time, it
would seem to be an aimost capricious act, one with no significant effect on the structure,
and one with the potentia to raise suspicions. We therefore rgect the claim that it is
evidence of explosives:

The phenomenon can be explained without explosives.

The effects of explosiveswould likely appear different from what was observed.
Explosives are not likely to survive thefire.

If it was caused by explosives, it implies an extremely unusua placement and
timing of those explosives, which makesno logical sense.

The NIST Report also discusses two specific events in detail, the first being smoke forced
out of WTC 1 by the pressure pulse from the collapse of WTC 2, on page 288 of
NCSTAR1-5A:

The collapse of WTC 2, starting at 9:58:59 am., generated a pressure pulse within WTC 1 that
forced smoke and fire from windows on al four sides of the tower. This was especially apparent
for the intense fire burning on the western half of the 98" floor on the south face. Following the
collapse, there was a short period of time when smoke flow from WTC 1 was greatly reduced.

The event Ms. Deshore refers to, however, took place after WTC 2 collapsed, so it can
only be the latter event, described on page 290:

At 10:18:48 am., a pressure pulse pushed large amounts of smoke and fire out of open windows
on multiple floors and faces of WTC 1. The most dramatic effect of this pressure pulse was on the
92" floor, where along line of smoke appeared from open windows on the north face. Up until
this time, there had been very little smoke coming through the open windows from the widespread
fires burning on this floor. ... The pressure pulse at 10:18:48 am. aso seemed to cause a fire
burning in a room in the northwest corner of the 95" floor to suddenly intensify and to extend
flames from north face windows.

66



To summarize, NIST has apparently aready reported what Ms. Deshore saw, and offersa
more compelling explanation. Even if it had been ignored, her account would not appear
to support the explosives hypothesis. It is also unclear what purpose such explosives
could possibly have had.

What is aso unclear is why Dr. Griffin refers to this as “ Explosions Below the Fire and
Impact Floors.” Ms. Deshore can only be describing events on the fire and impact floors,
not below them. Video eiminates any possbility of such behavior elsewhere between
the collapse of WTC 2 and WTC 1.

Firefighter Kenneth Rogers

Again, this account does not describe “Explosions Below the Impact and Fire Floors.”
Dr. Griffin quotes Mr. Rogers, using an excerpt from his World Trade Center Task Force
Interview [100], clearly and unambiguoudly describing the collapse of WTC 2. He is
describing the progressive nature of collapse, nothing more. There is nothing about his
testimony that cannot be explained by the progressive collapse mechanism demonstrated
by Dr. Bazant, cited by NIST, and still unrefuted by Dr. Griffin.

Firefighter Timothy Burke

Dr. Griffin claims that Firefighter Burke's testimony, rather than providing evidence for
an explosion, isinstead evidence that the collapse of WTC 2 began below the impact and
fire floors. If so, this would support his claim that the NIST theory is incorrect, since
NIST describes the collapse as beginning on the impact floors.

Mr. Burke' s interview [101] does state that “the building popped, lower than the fire” in
the initial stages of collapse. However, Mr. Burke was at ground level and amost
adjacent to the building, and would have been poorly positioned to estimate the exact
height of events transpiring 80 floors above him. He does not state how much lower the
“pop” occurred. And once again, we have clear video of the collapse, which shows
conclusively that the collapse did initiate at the impact floors. Mr. Burke must be
mistaken, and this mistake would be perfectly ordinary given hisview of the event.

The author surmises that Mr. Burke's “pop” is actualy NIST’ s “puff” of smoke, expelled
a alower floor — possibly a ventilated mechanical floor — as the upper block began to
move. This puff would have been much easier to see than the initid downward
movement of the upper block, and could easily have been mistaken for a fuel explosion.
Asbefore, there is no compelling evidence of destructive devices causing the collapse.

Firefighter Edward Cachia
Dr. Griffin next quotes Mr. Cachia in an excerpt from his Task Force interview [102], in
an argument amost identical to that of Mr. Burke. Like Mr. Burke, Mr. Cachia was a

ground level, standing on the “hill” near the WTC 1 garage, and in a poor position to
estimate the precise height of the collapse initiation. While he claims in clear terms that
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“it actualy gave at a lower floor, not the floor where the plane hit,” this again is
contradicted by video, and we understand that he smply underestimated the precise
height of the initial collapse.

A careful examination of Mr. Cachia's words can actualy provide additiona support for
the NIST theory, rather than criticism. From the interview on page 5:

Asmy officer and | were looking at the south tower, it just gave. It actually gave at alower floor,
not the floor where the plane hit, because we originally had thought there was like an interna
detonation explosives because it went in succession, boom, boom, boom, boom, and then the
tower came down.

All testimony is subject to human error, as well as apparent anomalies caused by
individual perspective. Nonetheless, if we take Mr. Cachia's words literally, we reach
the following conclusions:

e The tower “just gave:” The collapse was not preceded by flashes, gection of
material, or fireballs, such as a demolition would normally require and Dr. Griffin
has suggested elsewhere

e “It actually gave at a lower floor, not where the plane hit:” Technically, the
progressive collapse would begin one floor below impact. Nonetheless, this
statement is problematic for any hypothesis, thus we should rely on the video.

e “It went in succession, boom, boom, boom, boom, and then the tower came
down:” Mr. Cachia describes exactly four discrete sounds before the collapse
became essentially disordered with respect to individual floor collapses. The
weakened area of WTC 2 spanned between four and six floors. Since the initia
four floors would have taken approximately 1.7 seconds to collapse according to
the progressive collapse modd, it is entirely possible that Mr. Cachiais accurately
describing the sound and the timing of the impact floors failing in succession.

e Dr. Griffin’s explosives theory would require more “boom” sounds, one for each
floor explosively destroyed to trigger the collapse, and one for each floor that
collapses afterward. There is no reason to assume these two types of “booms’
would sound anything aike — the explosive boom is supersonic in nature, while
the initial floor collisions would be blunt impacts. Mr. Cachia seems to be
describing four smilar sounds.

e Dr. Griffin further has stated repeatedly that he believes there were explosions on
many floors, not just the few that Mr. Cachiadescribes.

Again, witness testimony is always subject to interpretation, and we should rely on the
video. The author also freely admits that the conclusions above may be reading far too
much detail into the few words of the interview. However, Dr. Griffin is attempting
exactly the same thing, namely extraction of highly subjective conclusion from a litera
reading of Mr. Cachia s statements. A more careful reading reveals more problems than
support for Dr. Griffin’stheory.

BBC Correspondent Seven Evans



Dr. Griffin quotes Mr. Evans as stating that there were explosions at ground level.
Curioudly, Dr. Griffin edits the quote heavily:

Some witnesses reported evidence of explosions still lower. For example, Stephen Evans, a New
Y ork-based correspondent for the BBC, said: “I was at the base of the second tower ... that was
hit. ... There was an explosion. ... The base of the building shook. ... [T]hen there was a series of
explosions.” [103]

Taken at face value, this suggests that there were several spontaneous explosions, one of
which was enough to shake the building. However, the use of four ellipses in such a
short excerpt is suspicious. Dr. Griffin only cites this as “BBC, 11 September 2001.”
The author is unable to find an officia transcript or unedited recording of this broadcast.
Fellow supporter of the Truth Movement David McGowan reprints the excerpt without
ellipses, and we will assume this accurately reflectsthe origina broadcast:

| was at the base of the 2nd tower, the second tower that was hit. There was an explosion -- |
didn't think it was an explosion, but the base of the building shook. | felt it shake, then when we
were outside, the second explosion happened and then there was a series of explosions. [104]

Without the editing, this quote appears to refer to events that happened only seconds after
WTC 2 washit by Flight 175 — and Dr. Griffin has |eft out the fact that Mr. Evans “didn’t
think it was an explosion.” Also, the published BBC News article from 11 September
2001 confirmsthat heisreferring to the aircraft impact, not the building collapse:

Stephen Evans, BBC's North America business correspondent, was on the ground floor of the
centre when the first plane crashed.

“There was a huge bang and the building physicaly shook,” he said. *“Seconds later there were
two or three similar huge explosions and the building literally shook again.” [105]

The BBC News article leaves no doubt that Mr. Evans is describing the secondary
explosions caused by aircraft fuel, shortly after the aircraft impact. Evans initia
statement was less definite, but there can be no question from the follow-up. We
therefore understand these explosions to be due to the large quantities of fuel that flowed
down the elevator shafts immediately after the collision. In any event, since they took
place very shortly after impact, they cannot be triggering events for the collapse.

Again, this witness statement does not support Dr. Griffin’'s theory, as it is not evidence
of explosives. It would have been impossible for Mr. Evans to distinguish explosives
detonating ssimultaneoudy with the aircraft impact, and he makes no such claims. It is
further unclear why Dr. Griffin modified the origina quote so heavily, or why he did not
refer to the unambiguous printed word rather than a poorly sourced live broadcast.

Assistant Fire Commissioner Stephen Gregory

Dr. Griffin now jumps back from the moment of aircraft impact to the moment of
collapse. He next quotes Mr. Gregory as seeing “flashes’ in WTC 2, at ground level,
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