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Analysis of Congressional Testimony on
the World Trade Center Collapse

ast month in this column we offered a compendium of

testimony presented before the House Science

Committee of the United States Congress. (See March
2003 Plumbing Engineer, page 8.) This month we provide an
analysis of those remarks.

To begin histestimony, the director of NIST, Dr. Bement,
dated that the terrorist attack on September 11 was*“ ... unprece-
dented when compared with any prior accident, natural disas-
ter, or terrorist/war attack.” Dr. Bement further stated that “the
collapse of the twin World Trade Center towers was the worst
building disaster in human history.” Obvioudly, these state-
ments are an exaggeration. Without thinking very hard, severa
other major building disasters which were far greater in magni-
tude and impact come to mind, for instance, the Great Chicago
Firein 1871, the San Francisco earthquake and firein 1906, the
destruction of Dresden by Allied bombersin 1945 and the
destruction of Hiroshimaand Nagasaki using atomic weapons
as0in 1945. The destruction of the World Trade Center towers
pales in comparison to these events. The difference between
these events and the collapse of the World Trade Center towers
isthat the collapse of the towers was recorded on film and
played ad nauseam on television, while the Great Chicago Fire,
the San Francisco earthquake and fire and the destruction of
German and Japanese citiesin World War |l are“ancient” his-
tory. Although these other events are “ancient” history, one
would have expected that the director of NISTcould have put
the destruction of the World Trade Center towers into proper
perspective for a Congressional committee.

Theinaccurate historical perspective on the magnitude of the
collapse of the World Trade Center towers was not the only
major distortion of facts contained in Dr. Bement' s testimony.
Asonejustification for amgjor investigation into the collapse of
the World Trade Center, Dr. Bement stated that “an investigation
would be criticd to restore public confidence in the safety of tdl
buildings nationwide ...” Dr. Bement further stated that “anec-
dotal evidence also suggests that building vacancy rates have
doubled in Manhattan, despite the 15 million square feet of
space that was lost on September 11th.” Of course, oneway to
restore the public's confidence in the safety of high rise build-
ingswould be to conduct an expensive research study by NIST.
Ancther, far more immediate, and far less expensive way of
restoring the American public’s confidence in the safety of our
tall buildingswould befor “experts’ to smply stop scaring the
public and cite the actua facts about high rise building sefety.
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Thetruth isthat the fire record of American high rise build-
ings has been excdllent over the last 20 years. This statement is
supported by statistics published in areport written by Dr. John
Hall, Jr. of the Fire Analysis and Research Division of the
Nationa Fire Protection Association (NFPA). Dr. Hall’ sreport
titled “High-Rise Building Fires” was published (coincidental-
ly) in September, 2001. (A summary of some of the statistics
presented in Dr. Hall’ s paper appeared in the fire protection col-
umn in the January, 2003 issue of Plumbing Engineer, along
with other fire statistics published by the NFPA.) It is unfortu-
nate that Dr. Bement did not provide the Congressiona Science
Committee with Dr. Hall’ sreport, along with asummary of the
statistics contained in the report. Dr. Bement missed an excel-
lent opportunity to reassure the American public about the
“dangers’ of firesin high rise buildings.

Dr. Bement's reference to the fact that the (commercial)
building vacancy rate in Manhattan has doubled since
September 11 as an indication that the American public has
developed an aversion to living or working in high rise build-
ingsisarather curious statement. Dr. Bement seemsto have
totally neglected the impact of the events of September 11 on
the economy in New Y ork City and therest of the nation. Wes
theincrease in the vacancy rate in Manhattan dueto the fact that
companies were fearful that other high rise buildings would be
attacked by terrorists as suggested by Dr. Bement or could it be
that the increase in the vacancy rate was mainly due to the
impact that the September 11 attacks had on the economy?
Common sensetells usthat the impact of the September 11th
events on thelocal economy had far moreto do with risein the
vacancy rate in Manhattan than the fear of another terrorist
attack.

Dr. Bement's testimony aso included a statement that
improvementsin building and fire codes used in the United
States are “urgently needed” and that the deficienciesin the
codes “have begun to be recognized in recent years” Dr.
Bement's testimony also stated that “the events of September
11th have brought even more focus and priority to this already
important issue.” If itis NIST’ s opinion that improvementsin
the building and fire codes used in the United States are so
“urgently needed,” why was NISTno where to be found when
the two newest model building codes in the United States, the
2000 edition of the International Building Code and the 2003
edition of NFPA Building Code were being developed? (It
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should be noted that Mr. Richard
Bukowski of the Fire Research Division
of the Building and Fire Research
Laboratory of NIST did participatein
the development of the first edition of
the International Performance Code
published by the International Code
Council.)

A review of thefire statisticsin the
United States (published annualy by the
NFPA) indicates that the number of fire
fatalitiesin the United States has steadi-
ly declined over the last quarter century,
despite the fact that the population of the
United States has continued to grow.
The NFPA statistics for 2001 indicate
only 80 Americans died as a result of
firesin U.S. commercial (non-residen-
tial) buildings (excluding the fatalities
which occurred as the result of the
September 11 terrorist attack). These
same statistics indicate that roughly 83
percent of the fire fatalities which
occurred in the United States in 2001
occurred in residential occupancies

(excluding the fatalities which occurred
on September 11) with 70.7 percent of the
fatalities occurring in one- and two-fami-
ly dwellings. (That means that more
American civiliansdied asaresult of fires
in one- and two-family dwelling in 2001
than died as aresult of the collapse of the
World Trade Center towers.) Given these
satigtics, just what are these “urgently
needed” improvementsin our fire codes?
If there are any “urgently needed”
improvements in our fire codes, the
NFPAstati stics seem to suggest the need
to addressthefire problem in the smallest
buildings that we construct, one- and two-
family dwellings, not high rise buildings.

Dr. Bement' stestimony dsoincluded a
statement that “current building design
practice does not consider fire asa[struc-
tural] design condition.” Along these
same lines, Dr. Bement' s further stated
that “the current testing standards are
based on work carried out at NIST in the
1920s’ and that the test standards “ do not
represent real fire hazards in modern
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buildings.” Dr. Bement's statements
regarding structural engineering design
practice is correct, asis his statement
regarding thefireresistancetest (ASTM
E119), but his inference that somehow
these are mgjor problemsis another dis-
tortion of the facts. The reason that fire
conditions are not presently considered
in structural engineering design is that
our “real world” experience with build-
ing firesindicatesit simply isn't neces-
sary. While the fire exposure (the time-
temperature curve) required to be used
by ASTM E119 may not represent time-
temperature curves derived from real
fires, more than 50 years of experience
with the ASTM E119 firetest indicates
that the results derived from thistest are
adequate. Based upon fire testing, we
are aware that the temperatures devel-
oped in afire vary with the type of fued,
the quantity of fuel, the fuel configura-
tion and the ventilation available to the
fire. Hence, any standardized test using
a dngle time-temperature curve will
necessarily be acompromise.

It isassumed by many inthefire pro-
tection field that hourly fire resistance
ratings assigned to structural assemblies
represent the actual fire resistance of a
structural assembly in areal fire. This
assumption is erroneous, however. The
variable with the greatest impact on the
fire resistance of astructural assembly is
thefireitsaf. If astructura assembly is
exposed to afire which is more severe
than the ASTM E119 time-temperature
curve, the actual fire resistance of the
assembly will be less than indicated by
the fire rating assigned to the assembly
by testing per ASTM E119, whileif the
fire exposure is less severe than the
ASTM E119 time-temperature curve,
the actud fire resistance of the assembly
will be greater than indicated by the fire
rating assigned to the assembly. If you
have an actud understanding of the
E119 test standard, the aboveis obvious.

Theissue of the actual structural fire
resistance, versus the severity of thefire
exposure, hasimplications in the col-
lapse of the World Trade Center towers
because the fire to which the structural
systemsin the towers were exposed was
far more severe than the fire exposure
utilizedinthe ASTM E119firetest stan-
dard. (The severity of amassive flam-
mable liquidsfirewill far exceed the
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severity of the ASTM E119 time-temperature curve.) Hence, it
should be obvious that the actual fire resistance of the structur-
al systemsin the World Trade Center towers would have been
less than indicated by the hourly ratings assigned to the struc-
tural systems assuming that dl of the structural fire protection
provided for the structural systemsin the building wasintact.
Of course, the impact of the aircraft damaged the Structura fire
protection provided for the towers reducing the actual fireress-
tance of the overall structure. (The damage to the building
structural systems caused by the impact of aircraft also would
have reduced the actud fire resistance of the structure by
increasing the stressin some of the undamaged structural mem-
bers)

In Professor Corbett’ stestimony, he in essence attacked the
mode! building codes because the code requirements that apply
to high rise buildings “treat a 15-story building exactly the
same as a 100-story building in terms of fire protection.”
Professor Corbett further stated that the model building codes
“place heavy rdiance on automatic sprinklers, with little redun-
dancy interms of structural fireresistance ...” The professor’s
testimony also included the statement that “we need a proper
balance of passive and active [fire] protection in larger high-
rise structures.” As with some of Dr. Bement's testimony,
Professor Corbett’ s statements regarding the high rise building
provisions contained in the model building codeslack an his-
torical perspective.

The high rise provisions presently included in the
International Building Code and the NFPA Building Code
(NFPAS000) were originaly developed in the early 1970s and
firstincluded in the regional model building codesin the mid-
dle 1970s. Theissue of whether sprinkler protection should be
mandated in high rise buildings was the subject of much debate
inthe early 1970s and the first set of high rise building provi-
sionsincluded in the three regional model building codes con-
tained two aternatives for protecting high rise buildings. One
aternative wasto “ compartment” the building, while the other
was to provide sprinkler protection in lieu of “ compartmenta-
tion.”

At that time, it was acknowledged that providing sprinkler
protection in a high rise building would provide superior pro-
tection for the occupants of the building, however, there were
concerns about the cost of installing sprinkler protection. To
encourage the installation of sprinkler protection in high rise
buildings, the high rise provisionsincluded anumber of “trade-
offs’ in the passive fire protection normally required. The pur-
pose of dlowing these “trade-offs’ in passive protection wasto
at least partiadly offset the cost of ingtalling sprinkler protection.
Among the “trade-offs’ alowed in the high rise provisions
were reductionsin the structural fire protection required, the
elimination of fire dampers and the substitution of pressurized
stair enclosures for smokeproof (exit stair) enclosures. It was-
not until the 1980s that the high rise provisionsincluded in the
three regional model building codes were revised to mandate
theingtallation of sprinkler protection in high rise buildings.

Since the inclusion of the high rise provisionsin the three
regional modd building codes, there has not been amagjor fire
disaster in an American high rise building protected throughout
by a sprinkler system (with the exception of the World Trade
Center towers). Based upon the experience of thelast 25 years,
many, if not most, code professionals have accepted the con-
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cept of “trade-offs’ in passive fire protection when sprinkler
protection isingtalled. In recent years, however, manufacturers
of passive fire protection products have begun to attack the
concept of “trade-offs’ for the installation of sprinkler protec-
tion and have developed a concept which isreferred to as“ b -
anced” fire protection. Theimplication isthat alowing “trade-
offs” in passive fire protection when sprinkler protection is
installed is somehow “unbalanced” fire protection. One of the
problems with the “balanced” fire protection concept as it
appliesto high rise buildingsisthat it neglectsthe history of the
development of the high rise building provisions (and thefire
record of sprinklered high rise buildingsin the last 25 years).
Unfortunately, Professor Corbett's testimony before the
Congressional Committee implied that the concept of “bal-
anced” fire protection is generally accepted in the fire protec-
tionfield.

Common sense tells us the
impact of the September 11th
events on the local economy

had far more to do with rise

in the vacancy rate in

Manhattan than the fear of

another terrorist attack.

Doesthefact that both of the World Trade Center towers col-
lapsed 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 thefiresin the World
Trade Center towerswere typical fireswhich occur inhighrise
buildings, but the firesin 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 model building codes are adequate, but what
are our expectations regarding the structural stability of high
rise buildings? It appears that the witnesses before the
Congressiond Committee have assumed that thereis a consen-
susthat buildings should remain stable, regardless of the mag-
nitude of damage done to the building by terrorists (or the cost
to construct such buildings).

Professor Corbett’ stestimony aso addressed “inadequacies’
in ASTM E119 dtating that “today, we basically use the same
test with the same ‘fire' temperature and exposure conditions
developed over 75 year ago. | would argue that thefiresin the
1920s are different than those of today, and thet this nationally
accepted test needs to be thoroughly reexamined in light of
what happened on 9-11.” Arefiresredly different today, from
fireswhich occurred in the 1920s? Obvioudly, the physics of
fire isthe same today as in the 1920s, but what Professor
Corbett appearsto be referring to is the increased use of petro-
chemica products (plastics) in modern American society. What
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Professor Corbett has neglected in his assessment that the con-
tents of buildings are different today than they werein the
1920s are the advancements made in material science over the
last 80 years. In the early part of the 20th century, furniture and
wall and ceiling finishes were combustible. Today, much of our
furniture in commercia occupanciesis constructed with non-
combustible materials with only minor quantities of plagtic fin-
ishes, and wall and ceiling finishes are mostly noncombustible.
Astrong argument can be made that the contents of amodern
building are far less combustible and safer today than the con-
tents of buildingsin the 1920s. The fire safety atistics collect-
ed and published by the NFPAsupport this point of view, rather
than Professor Corbett’ s viewpoint. The number of structure
fires continues to decrease each year, as do the number of civil-
ian and firefighter fatalities caused by fire, despite the fact that
the population of the United States continuesto grow. Over the
past quarter century, we have, in essence, conquered the hazard
of fire. Given this, isit realy absolutely essential to address
some of the “well-known” deficienciesin ASTM E119 test
standard?

Closing comments

This column offers afar different perspective on the hazard
of firein the United States than that presented by Dr. Bement
and Professor Corbett. Although the money to fund the NIST
study of the World Trade Center towers collapse has already
been appropriated and the study is under way, the
Congressional Science Committee should be aware that some
of the testimony before the committee provided a less than
objective assessment of the importance of the World Trade
Center collapse to our understanding of the hazard of firein
high rise buildings. It islikely that the staff of NIST wrote Dr.
Bement's remarks for him. If thisisthe case, Dr. Bement can,
perhaps, be excused for some of his misstatements.

Finally, back to my original question. Isthe World Trade
Center collapse incident simply being used by “experts’ to
“wring” more research funding out of the federal treasury?
Why else would witnesses before the Congressional
Committee exaggerate the magnitude of the World Trade
Center collapsein comparison to other major building disasters
and “cover up” the excellent fire record of American high rise
buildings? Did the Congressional Science Committee get
“rolled” by the“experts’ who testified at the March 6, 2002,
hearing? It certainly appearsthat the answer to thisquestionis
yes. 0
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