




less than the universal panacea their Sprinkler trade-offs have been written

advocates would like them to appear. The into the International Building Code in

first is that when a sprinkler goes off, it the absence of statistics to warrant such

creates significant water damage. Second, a move, but in the face of much anec-

approximately 10 times more people die dotal evidence indicating the risks of

of smoke inhalation than from burns in doing so. Houser points out that “Many

a building fire. Sprinklers create steam of the large-loss fires in the United States

that displaces smoke into areas that oth- reported in the NFPA’s Fire Journal are

erwise would not be subject to it. in sprinklered buildings.”

Edward Prendergast used to be the Chi-

cago Fire Department’s chief of fire pre-

vention and is now a forensic engineer

for fire investigations. He provided the

photos for this article and notes that

“these pictures show buildings where

sprinkler systems failed to perform satis-

factorily and thus control a fire-usual-

ly from inaccurate design, inadequate

water supply or a long-term deterioration

of the system, such as the interior corro-

sion of pipes. The problem is building

codes being structured on the basis that

one will always have satisfactory perfor-

mance of the systems, when in fact there

will always be a certain percentage of the

systems in which that does not prove to

be true.”

Just as the silence speaks volumes when

one asks a psychiatrist if he would be will-

ing to receive the 480 volts of electrici-

ty that he passes through the brains of

his electroconvulsive therapy victims, so

would the following question when

asked of owners of a building with re-

duced passive fire protection. “Do you

feel secure about being in your build-

ing when a major fire breaks out, know-

ing that sprinkler systems do not func-

tion properly or at all in at least one-in-

five fires? They shouldn’t be, according

to Bablouzian: “Eliminating passive fire

protection and relying solely on active

fire protection removes redundancy in

fire safety systems, compromising both

life safety and property protection.”

Money Talks

One might think insurance companies

should lower their rates for buildings tha[

were built above and beyond the lowest

common denominator called for in the

codes, with both active and passive sys-

tems in place. It seems insurers are not

obliging, but they are savvy at least to

their own exposure. Houser states that



water damage and the suscep-

tibility of these systems to

unwanted human interven-

tion.”

Taraba mentioned “a building

owner who was required to

install sprinklers and was told

by the building department that

he would receive a reduction in

his coverage rates. When he

contacted his insurance agent,

Another sprinkler system failure, this time at a he was told that, if anything, the
paper warehouse in Chicago. coverage would rise as the cost

of accidental discharge to the
“insurance companies generally do not carrier would be higher than any savings

appear to be compensating building realized as a fire deterrent.”

owners for the presence of a sprinkler sys-

tem. They know about the failure rate Looking for ways to revert the trend,

during fires, collateral fire event, non-fire Bablouzian suggests that “contractors

raise the awareness of their local regula-

tors to the current trends in codes and

fire protection engineering. Eliminating

redundancy from fire protection designs

compromises both like and building safe-

ty A balanced use of both active and pas-

sive fire protection systems has proven

successful. Unduly increasing risk by dra-

matically reducing, or eliminating, either

of these systems is difficult to justify.”

Restraining an
Unrestrained Impulse

The second trend relates specifically to

spray-on fireproofing and steel manu-

facturers, who want to halve the amount

of fireproofing used on steel. The prob-

lem they are trying to solve is the price

advantage their competitors, concrete

companies, enjoy over steel. As passive

fireproofing is a key element in the high-

er cost of steel, manufacturers are taking

the shortcut of reducing the fireproofing

thickness instead of addressing the real

target and Achilles’ heel of the concrete

alternative, which is that it takes several

weeks to cure. As anyone who has been

alive in the 20th century knows, time is

money, and this is the point the steel

folks should be accentuating with their

customer—that steel goes up as fast as

they can put it up.

But there is also a situation on the engi-

neering side. A horizontal piece of struc-

tural steel that is held at both ends, to

prevent it twisting when it becomes hot,

is considered restrained. If not, it is con-

sidered unrestrained and requires signif-

icantly more passive fire protection to

prevent it buckling as it reaches the

1,000-degree mark

Some engineers are offering to value-

engineer jobs for architectural firms in

order to reclassify the jobs as thermally



restrained in theory and so save money

on passive fire protection. Needless to

say, those in the passive fire protection

business are not at all pleased with this

approach, especially as the math on it is

questionable. Papers are being written

on both sides of the issue concerning

what truly constitutes restrained and

what does not.

Bablouzian explains that “there are no

specific standards to determine what con-

stitutes thermally restrained conditions

in steel buildings. Scientists and engi-

neers have yet to determine the restraint

needed in building construction in order

to withstand fire conditions. A thermal

and structural analysis of a whole build-

ing under fire conditions needs to be

conducted and reviewed jointly by

experts in each field. The lack of such an

evaluation leads to confusion in specifi-

cation and bidding practices, leading

potentially to inappropriate thickness

application of spray-applied fire-resistive

materials.”

Houser adds that “although restraint has

been demonstrated in the laboratory, the

full and complete mechanics of how one

should apply the phenomenon have yet

to be fully discussed and agreed upon by

all parties in a balanced, standards-devel-

opment venue without dissention.

Generally, designers today are relegated

to best guesses of structural reaction in

many cases and may be misapplying

restraint concepts.”

Taraba provides an example to illustrate

the issue. “If you have an existing rated

precast floor with an opening for an ele-

vator shaft and then you want to remove

the elevator to infill with beams and

deck, you have a restrained condition.

The precast construction restrains the

steel from pushing away from itself when

under fire. The reason for unrestrained

designs is to provide enough insulation

to hold the steel in place without phys-

ical restraints from other sources. The

use of restrained bidding can be used by

fireproofing contractors to come in low,

leaving the general with an inadequate

value. I’ve seen it happen time and time

again that the GC will then go to the

engineer to get hi somehow to stamp

the drawings as restrained.”

When asked for comment, the American

Iron and Steel Institute was unwilling to

do so in a forum over which it has no

control. Hank Martin, AISI’s director of

construction, codes and standards, final-

ly offered these words: “I would chal-

lenge anyone’s expertise claiming that

something isn’t thermally restrained.

When a professional engineer chooses to

submit data to a local authority, that’s an

issue between those two parties. The code

has always allowed alternate solutions to

prescriptive requirements. That’s what

engineers do for a living, not only in fire-

proofing but structural engineering.”

That may be so, but the issue goes

beyond those two parties when their cal-

culations are not borne out in practice.

Bablouzian uses two fires to illustrate the

wisdom, or lack of it, in using sleight of

hand to justify re-categorizing unre-

strained steel as restrained.

“The Philadelphia Meridian Plaza is a

good example illustrating the difference

between restrained and unrestrained

assemblies. On the Meridian Plaza, beams

were protected using restrained ratings



(for example, a thickness based on a load-

bearing capacity of say two hours and

thermally protected for only one hour).

The beams failed badly in the fire and the

building was a complete loss to its own-

ers and the city. In contrast, the Los

Angeles Interstate Building used unre-

strained assembly and beam ratings

(which means it has a thickness based on

a load-bearing capacity of say two hours

and thermally protected for the full rat-

ing, or two hours). The building suffered

no structural loss in the fire and the prop

erty was fully functional within months.”

Don’t Throw
Up Your Hands

“At this point,” suggests Houser, “edu-

cation is one of the best tools for the fire

protection industry. Perhaps through

development and refinement of restraint

concepts, designers, installers and code

officials can agree on areas where restraint

is  probable-and improbable-and

methodologies that one should insist

upon when reviewing engineering cal-

culations that purport to prove restraint.

It is a difficult task, with some related to

structural mechanics and some to the

wide variety of structural systems and

connections that are available. There is

also the time and resources required to

assemble dedicated individuals to devel-

op an excellent and thoroughly com-

prehensive document on the analysis of

restraint.”

Taraba suggests that “a Request for In-

formation be prepared prior to each bid,

asking the question, ‘Is this project con-

sidered to be thermally unrestrained?’

Then send a copy of the code require-

ments. Both 97 UBC and the 2000 IBC

require jobs to use unrestrained thick-

ness unless otherwise noted by the struc-

tural engineer. With the RFI going out

prior to bid, GCs would establish a base-

And yet another .... You can see
the sprinkler riser in this metal
chair factory in Chicago.

line that is more difficult to play games

with.”

Bablouzian concurs, insisting that, “con-

tractors should always submit fireproof-

ing thickness and designs assuming unre-

strained ratings and use thickness for

beams based on beam ratings equal to

the assembly ratings.”

“The pendulum is swinging too far toward

absolute and total reliance on fire sprin-

kler systems,” complains Houser. “Sprink-

ler systems are vital to fire protection, but

they are mechanical systems subject to
mechanical failure and inappropriate

human intervention. The unrelenting dev-

astation that fire causes makes it seem

unreasonable to put all of one’s fire-pro-

tection eggs in one basket. Working



together, passive and active fire protec-

tion provide the minimum necessary fire

protection that people deserve and

should expect.”

ed for more than one passive one) and

reduced fire-rated construction can only

result in catastrophic losses of both prop-

erty and life in the future. We use redun-

dant systems for everything but dealing

Taraba’s view is more strident: “The with the threat of fire: We use generators

increased usage of multiple trade-offs in case of power outages, air bags in case

(one sprinkler system can now be trad- the safety belt is not adequate, life jack-

ets in case the lifeboat sinks. We are aban-

doning this redundancy in fire control

solely to save owners money”

“The point of this debate is life safety,”

Bablouzian concludes. “Faced with the

choice of using a proven system for pro-

tecting lives—the combined use of active

and passive fire protection—or a system

that has not yet been proven, the deci-

sion should be pretty clear. Until the

alternative systems are proven, people

should err on the side of safety”

Fire protection contractors familiar with

the story know that lives, as well as their

own businesses, are in the balance. In line

with Bablouzian’s earlier suggestion and

the FSTG’s program to create a presen-

tation for contractors to use, they can

help revert the trend by attending local

building official meetings and going over

the issues with the officials who approve

the plans that architects submit. They

can do the same at architect meetings

such as the ones held by the Construc-

tion Specifications Institute. When the

FSTG’s presentation is released, contrac-

tors can use that as a tool to convince

building officials and architects that

erring on the side of responsible safety is

preferable to catering to impulses toward

short-sighted personal gain.

When it comes to choosing between

your money and your life, it seems there

are those who don’t have a problem tak-

ing both, if it only involves fiddling with

a few numbers and facts. It’s up to the

majority to bring about a responsible

approach to the issues and to permit

action when all the facts are in.
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