Fire Profecfion

By Bichard & Sohulle, Dohulle & Associztes, Evarsion, L

Facts Don’t Matter: Passive Fire Protection, Part |

Contral (AFSCC) Inc., isatrade association that repre-

sents manufacturers and ingtal lers of passive fire protec-
tion products. The January 2002 issue of the trade association’s
newd etter indicates the goal's of the organization, which are;

The Alliance for Fire and Smoke Containment and

“ The promotion of the passive protection as part of a ‘bal -
anced design’ approach to fire protection.”

“ The promotion of property protection and public welfare,
aswell aslife safety.”

“ The education of code officialsand [building] designerson
fire protection issues.”

“ The promation of fire fighter safety and the facilitation of
firefighting activities.”

In order to promote one of the goals of the AFSCC, the edu-
cation of both code officials and building designers, AFSCC
technical director Richard Licht has written two papers on the
subject of the fire protection requirements contained in building
codes. These two papers aretitled “Maintaining Life Safety
Effectivenessin the New Building Codes’ and “Bdancing
Active and Passive Fire Protection Systemsin the Building
Codes.” Intheinterest of furthering the AFSCC's goal of edu-
cating both code officials and building designers, aswell as
other building professionals, a discussion of both papers writ-
ten by Mr. Licht iswarranted. Thismonth, we' |l take alook at
“Maintaining Life Safety Effectivenessin the New Building
Codes.” Mr. Licht’s second paper, titled “Balancing Active and
Passve Fire Protection Systemsin the Building Codes,” will be
anayzed in afuture column.

The abstract of the paper titled “Maintaining Life Safety
Effectiveness in the New Building Codes’ puts forth the
premise that “the chalenge [to the writers of building codes] is
to support construction economy and practicality while pre-
sarving life safety and property protection.” While on the sur-
face, this statement seems reasonable enough, it is, in fact, a
misstatement of the purpose of both the International Building
Code and NFPA5000. Section 1.2 in the 2003 edition of NFPA
5000 states that “the purpose of the Code isto provide mini-
mum design regulations to safeguard life, hedlth, property, and
public welfare and to minimize injuries.” While the purpose
gatement in NFPA5000 seemsto support Mr. Licht’ sreference
to property protection, explanatory material contained inAnnex
Aof NFPA5000 clarifies the intent of the code with respect to
property protection by stating, “it is not the purpose of the code
to provide design regulations that solely affect economic lossto
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private property.” Hence, the basic premise of Mr. Licht's paper
isinerror.

Of course, there are many in the code enforcement field who
would argue that property protection should be abasic part of
any building code. To some extent, those who make this argu-
ment are correct. It isalegitimate concern of government that
property owners not be dlowed to construct buildings that
would endanger their neighbor’ s property; however, the protec-
tion of one's own property against economic loss should not be
aconcern of government. More than likely, most Americans
would agree that the government should not dictate where peo-

There are many in the code
enforcement field who would
argue that property protection
should be a basic part of any

building code.
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plelive in an effort to minimize property damage caused by
earthquakes, sorms or floods, or dictate the specific auto some-
one drivesin order to minimize damage to the vehicle in the
event of an accident. Why then should the government bein the
business of telling building owners how to protect their own
property from loss?

Mr. Licht also statesin his paper that “ smoke detectors, con-
tainment area, passive fire protection and automeatic fire sprin-
klers—taken in concert —this quartet of construction featuresis
responsible for an improving record of life and property protec-
tionin commercial buildings that have been constructed in the
U.S. over the past several decades.” While most involved in
building regulation would accept this statement as being true, it
isnot actually supported by any research. We can state with cer-
tainty, however, that the number of fire responses by fire depart-
mentsin the United States has plummeted since 1980, despite
the fact that the population of the United States has increased,
from 226 million in 1980 to 281 million in 2000. According to
statistics published by the National Fire Protection Association
(NFPA), there were more than 2,988,000 fire responsesin the
United Statesin 1980, but only 1,708,000 fire responsesin
2000. Given these statistics, the improved fire safety record in
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the United Statesin the last 20 years or
S0 can certainly be attributed to the large
drop in the number of fires occurring,

combined with theinstallation of smoke
detectors in residential occupancies.
Although this may be considered to be
heresy in some circles, the extent of the
effect of “ containment area, passivefire
protection and automatic fire sprinklers’

on thefire safety record of commercial

buildings in the United States is
unknown.

Mr. Licht further statesin his paper, “it
iscrucial that the new Building Codes
reflect a clear understanding of the sys-
tems nature of effectivefire protection if
we are to avoid sanctioning the construc-
tion of buildingsthat are code-compliant,
but unsafe for life and property.” Agreed
— the protection afforded to the occu-
pants of a particular building (and the
building itself) is dependent upon the
interaction of building features, but
before making too much of this, it is crit-
ical to understand that the “trade-offs’ in
passive fire protection incorporated into
the International Building Code and

NFPA 5000 are limited. In other words,
simply because a building is protected
throughout by asprinkler system does not
mesan that all other fire protection features
are permitted to be diminated from a
building. For instance, sprinklered build-
ings are till required to be provided with

“pressureis being applied by certain spe-
cia interest groups to move away from
proven and tested life safety practicesin
the model Building Codes for reasons of
economy. These interest groups propose
eliminating penetration firestops, fire-
rated gypsum board, fire doors, fire

Most Americans would agree that the
government should not dictate where people
live in an effort to minimize property damage.

egress routes and exits, and exit stairsare
till required to be enclosed. In many
cases, the rating of corridor wall con-
struction is only permitted to be reduced,
not eliminated. It appearsthat Mr. Licht
would like usto bdlieve that the fire safe-
ty of occupants of sprinklered buildingsis
totally dependent upon the successful
operation of sprinklers, but thissimply is
not true.

Mr. Licht also asserts in his paper,
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dampers, structura fire-proofing and
fire-rated ceiling tiles from the Building
Code in favor of sprinkler systems.”
Again, these dtatements are exaggera
tions of the actual facts about sprinkler
“trade-offs.” First, many of the “trade-
offs’ in passive fire protection have been
included in the modd building code pub-
lished by BOCA and in the Life Safety
Code for more than 25 years. Hence, it
can be stated that many of the “trade-
offs’ in passivefire protection have actu-
ally been “field tested” in jurisdictions
that have utilized either one of these two
construction codes. Given this, it would
be difficult for anyone to assert that many
of the “trade-offs’ in passivefire protec-
tion are not proven and tested life safety
practices. Indeed, one of the advantages
of having multiple modd building codes
in usein the United Statesisthat various
fire safety schemes can be “field tested”
and the sprinkler “trade-offs’ included in
the International Building Code and
NFPA 5000 have successfully passed 20
yearsof “fidd trias.”

Along the same lines as the previous
statement, Mr. Licht also writes, “more
and more fire ratings are being reduced
asafinancia incentiveto encourage the
use of sprinklers. However, asnoted in
the following material, there are serious
questions related to the ultimate safety of
this practice.” Given thefact that “trade-
offs’ in passive fire protection have been
permitted by the BOCA Code and the
Life Safety Code for more than 20 years,
Mr. Licht should be able to cite amulti-
tude of examples of the failure of build-
ings designed to comply with the BOCA
Code and/or the Life Safety Codeto pro-
vide adequate protection for the building
occupants. Interestingly enough, Mr.
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Licht does not provide even asingle examplein his paper. The
reason why Mr. Licht doesn’t provide any examples of the
“failures’ in buildings designed utilizing “trade-offs’ in passive
fire protection should be obvious—there Smply aren’t any.

While Mr. Licht doesn't provide any examplesto support his
assartions, | can cite anumber of examples of mgjor failures of
passive fire protection to contain the spread of fire and smoke:
thefireat the MGM Grand Hotel in LasVegasin 1980, thefire
at the Firgt Interstate Bank Building in Los Angelesin 1988 and
thefire at the One Meridian Plaza Building in Philadelphiain
1991.

Mr. Licht's paper dso dates, “in effect, the suggested
Building Code modifications serveto roll back the level of pub-
lic sefety and reduce the level of protection that has been
achieved in structurd fire safety over the past severa decades
without technical substantiation.” Given the examples of the

Typically, fewer than 200
Americans die each year as a
result of fire in commercial
(non-residential) buildings.
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falure of passvefire protection cited above, it should be obvi-
ousthat the ahility of thisform of fire protection to religbly per-
form itsintended function is questionable, which is not any
greet revelation. Fire protection professionals redlized that this
was the case more than 30 years ago and began to advocate for
the installation of sprinkler protection in buildings. Today, it is
almost universally recognized that the installation of sprinkler
protection in buildings provides far superior protection to that
provided by passivefire protection. Despite Mr. Licht's asser-
tion that there isalack of technical substantiation for “trade-
offs’ in passive fire protection, the fire record in jurisdictions
that utilize either the BOCACode and/or the Life Safety Code
speaksfor itsalf.

Mr. Licht’s paper dso includes the often-quoted statement
that “according to ‘ America Burning Revisited,’ published by
NFPA, the United States — along with Canada — till has the
worgt fire death rate for all industrialized countries for which
we have comparable data. The U.S. fire deaths per millionin
population are almost twice the average fire death rates for
other industrialized countries.” This statement seems to docu-
ment that there isindeed a*“fire problem” in the United States,
but note that Mr. Licht doesn’t provided any further fire statis-
ticsin the paper. The per capitafire fatdity ratein the United
States may be twice that of other industrialized countries, but
the actud firefatality Satistics paint an entirely different picture
of the “fire problem” in the United States than inferred by the
statement above. In atypica year, more than 60 percent of the
fire deaths that occur in the United States occur in one- and
two-family dwellings, and more than 80 percent of the deaths
in the country occur in residential occupancies. Typicaly, fewer
than 200 Americans die each year as aresult of firein com-
mercia (non-residential) buildings. In recent years, fewer than
Circle 009 on Reader Service Card Continued on page 16
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100 Americans have died as aresult of firein commercial
buildings.

Mr. Licht also writes, “smoke kills approximately 75 percent
of thefirevictimsinthe United States.” While| haven't veri-
fied that this statement is correct, let’s assume that this state-
ment is accurate. One of the “trade-offs’ that the AFSCC
objectsto is a“trade-off” in structural fire resistance when
sprinkler protection is provided. Mr. Licht provides no expla-
nation of how an increase in structural fire resistance addresses
the issue of smoke and smoke spread.

Mr. Licht's paper aso includes the statement, “the U.S. Fire
Adminigtration’s most recent tabul ated data for the National
Fire Incident Reporting System (Fire in the United Sates,
1987-1996, 11th Edition) shows that sprinklers have been inef-
fective in stopping the migration of smokein reported fires.
This conclusion is based on the study of fireincidentsin sprin-
klered high-rise buildings where smoke migrated beyond the
floor of origin to expose occupants to toxic smoke dangers” A
study titled “High Rise Building Fires’ written by Dr. John R.
Hall of the NFPAFire Anadysis and Research Division and pub-
lished in September 2001, addressesthe issue of fire and smoke
spread in high-rise buildings, aswell as providing fire fatality
gatistics for high-rise buildings. The statisticsincluded in Dr.
Hall's study seem to refute Mr. Licht's statement regarding the
spread of fire and smoke in high-rise buildings and the danger
of the spread of “toxic smoke.” For instance, in the five-year

period between 1994 and 1998, Dr. Hall’ s study indicates that
smoke generated from fires that occurred in U.S. high-rise
office buildings was confined to the floor of origin in 80.4 per-
cent of thefires. This means that smoke migrated beyond the
floor of originin 19.6 percent of the fires, roughly onein five
fires. Dr. Hall’ s study aso indicates that only seven fire fatali-
tieswererecorded in U.S. high-rise buildingsin the 14-year
period between 1985 and 1998. These dtatistics coupled togeth-
er clearly show that the dangers of “toxic smoke” Mr. Licht
warns us about are grosdy exaggerated.

Mr. Licht also writes, “aprimary problem in the U.S. today
isthat many buildings do not have sprinkler systems, and if
sprinklers are installed, there is no established mechanism for
maintenance enforcement that can ensure sprinkler effective-
ness.” In this statement, Mr. Licht seemsto infer that al build-
ings should be protected by a sprinkler system, but then ques-
tions the reliability of sprinkler protection. In fact, building
codes require that sprinkler protection be maintained, just as
building codes require that passive fire protection features be
maintained. While Mr. Licht questions the reliability of sprin-
kler protection, his paper does not discuss the reliability of pas-
sivefire protection. The fires at the MGM Grand Hotel, the
One Meridian Plaza Building and the First Interstate Bank
Building are atestament to the lack of reliability of passvefire
protection. Mr. Licht’s paper is written as though passive fire
protection is 100 percent religble. Thisis certainly not the case.
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Therdiability of sprinkler protection will ways exceed that of
passive fire protection features smply because the maintenance
of sprinkler protectionisfar simpler that the maintenance of
passivefire protection features.

Mr. Licht also gtates, “without secondary passive fire protec-
tion, buildings and occupants are left with no protection in
event of sprinkler failure, asmoldering, shielded fire, or afire
that overwhelmsthe sprinkler system.” Again, this statement is
an exaggeration of thefacts. Neither the International Building
Code nor NFPA5000 permit the elimination of all passivefire
protection and other life safety featuresin buildings that are
protected throughout by a sprinkler system. Sprinklered build-
ings are till required to be provided with exits, floor openings
are till required to be enclosed and smoke detectors are still
required in residential occupancies. The fact that the model
building codes require multiple life safety featuresin sprin-
klered buildings accounts for the fact that, even in the event of
afailure of sprinkler system, occupants of the building are still
protected. This assertion is borne out by a statement published
on the NFPA Web site on Oct. 11, 2002, that in the five-year
period between 1994 and 1998, no fire fatalities occurred in
U.S. hotels or motels that were protected throughout by a sprin-
kler system (despite the fact that many hotels were protected by
sprinklersthat were defective). Yes, sprinkler systems do fail
occasionaly, but this does not mean that a disaster will result.

Mr. Licht aso writes, “the trend to asingular, sprinkler-based

approach to fire control and life safety can be traced to changes
in the BOCA Nationa Building Code in the early 1980s.” A
quick review of the 1970, 1975 and 1978 editions of the BOCA
Basic Building Code indicates that this assertion is erroneous
and clearly demongtrates alack of research on Mr. Licht's part.
A review of the 1970 and 1975 editions of the BOCA Basic
Building Code indicates that many of the “trade-offs’ in pas-
sive fire protection allowed were in place in the early and mid-
dle 1970s. Thisisimportant, because it means that we now
have more than 20 years of experience with passive fire pro-
tection “trade-offs’ in states that have adopted the BOCA Basic
Building Code in the 1970s, including New Jersey, Virginia,
Ohio and Kentucky.

Mr. Licht also states, “ sprinklers can be an effective fire pro-
tection measure, but experience shows that this fire control
method has limitations, and that the risks of damage, injury and
death are reduced with the additive benefits of a multi-layer,
active and passive approach to fire safety, incorporating effec-
tive control of smoke for safe egress.” Mr. Licht iscorrect in
stating that sprinkler protection hasits limitations. For instance,
the operation of sprinklers may not be able to save an occupant
who isintimate with the initial fire source, i.e. someone who
falls aseep while smoking, but no amount of passive fire pro-
tection will protect an occupant in this scenario, either. Doesa
combination of active and passive fire protection produce a

Continued on page 55
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“safer” building? Yes, but the law of diminishing returns
comes into play. Once sprinkler protectionis provided in a
building, the risk to the occupants from fireis minimized. Each
passive fire protection festure provided in addition to the sprin-
kler protection further reduces the risk, but the reduction in risk
with each layer of passivefire protection provided is minimal
because the level of risk already approaches zero with the
ingtallation of sprinklers. In other words, it's aquestion of how
much we are willing to spend on additional passivefire protec-
tion festures trying to further minimize already minimal risk.

Mr. Licht’s paper also includes the statement that “smokeis
widely recognized as the primary killer in structural fires. It
asphyxiates, limits visibility, reduces the possihility of escape,
endangersfire fighters, and hamperstheir efforts. It isin the
highest interest of all concerned that proposed code revisions
do not weaken construction requirements that pertain to smoke
control and life safety.” Thefirst part of Mr. Licht’s statement
iscorrect, but it does not provide any perspective on the risk of
smoke and other combustion products to building occupants.
To reiterate, more than 60 percent of the fire deaths that occur
in the United States occur in one- and two-family dwellings,
and more than 80 percent of fire deaths in the United States
occur in residential occupancies. The arguments made by Mr.
Licht smply do not address the issue of smoke generated from
fireswithin dwelling units and the fire deaths within dwelling
units, which result from these fires.

Mr. Licht's paper cites an example stating, “the horrific Las
Vegas MGM Grand Hotel firein 1980 isaparticularly chilling
example of the deadly effects of fumes that spread quickly
throughout a building without effective smoke control.
Poisonous smoke trapped guestsin hallways, rooms and stair-
wells, killing 84 people. Most of them were overcome and
asphyxiated many floors away from thefire.” It seemsodd that
Mr. Licht would reference thefire at the MGM Grand Hotel as
an example of the need for passive fire protection, in addition
to sprinkler protection, because the MGM Grand Hotel wasa
partialy sprinklered building — only portions of thefirst floor of
the building were protected by sprinklers. In other words, the
“trade-offs’ in passive fire protection permitted by the
International Building Code and NFPA 5000 would not have
been applicable to this building.

Thefire at the MGM Grand Hotel originated in an unsprin-
klered portion of thefirst floor, and smoke spread to the upper
floors of the building. Thisfire clearly demondrates afailure of
the passive fire protection features incorporated into the design
of the building and the need for effective fire control by sprin-
klersin the event that amgjor fire occurs on the non-compart-
mented floors of ahotd. In other words, if the sprinkler system
fails, afire disaster may occur, regardless of the passive fire
protection measuresincluded in the building design and, if the
sprinkler system works asintended, thereis simply no need for
the passive fire protection in excess of those required for sprin-
klered buildings by the International Building Code or NFPA
5000.

Mr. Licht further addresses the issue of toxicity of combus-
tion products by stating, “the toxicity of combustion byprod-
ucts in smoke is compounded by the mix of materials used
today in the construction and furnishing of modern buildings.
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Thislife safety threat can be further compounded by sprinkler
action, which tends to increase the level of smoke and toxins
created by burning materials.” Again, the fire statistics pub-
lished by the NFPA contradict this statement. A comparison
between the U.S. fire satisticsfor 1977 and for 2000 shows that
both civilian and fire fighter fire fatalities and both civilian and
firefighter fire injuries are down (despite the increasein the
population of the United States). From afire safety standpoint,
Americans and our country’s firefighters have never been
safer. Forget about al of the talk about the increased toxicity of
smoke and that the operation of gprinklers generates more toxic
combustion products—it's Ssmply meant to scare theAmerican
public and play on the emations of code officials who will vote
on code change proposals.

Mr. Licht's conclusion states, “in summary, reliance exclu-
sively on sprinkler systems as an aternate to fire containment
and specific smoke control provisionsisaserious error.” The
analysis of his above statements demonstrates that thisis not
realy the case. His conclusion aso includes the statement, “a
commission formed by FEMA [Federa Emergency
Management Agency] in 2000 to examine the role of the
nation’s fire servicesin the safety of U.S. communities, con-
cluded, in part, * The frequency and severity of firesin America
isaresult of our nation’sfailure to adequately apply and fund
known loss reduction strategies... Americatoday hasthe highest
firelossin terms of both frequency and tota 1osses of any mod-
ern technological society.”” Obvioudy, the FEMA Commission
did not review the NFPA fire safety statistics that have been
cited in this column. By amost every measure, Americans have
never been safer from fire than they aretoday. If thereisafire
problem in the United States, it is most certainly aresidentia
fire problem. The conclusions of the FEMA Commission quot-
edin Mr. Licht's pgper are smply wrong. This statement, more
than likely, was intended to justify increasesin funding of gov-
ernment fire safety programs, rather than being areflection of
redity.

Both technical paperswritten by Mr. Licht can be found at
www.afscconline.org/presshtm |
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