Smoke

No. 1
high-rise threat

In fire-fighting circles, a “high-rise” building is defined as
one where immediate evacuation of all building occupants to
the outside is not practical; where fire must be fought internally
beczause of height; where parts of the structure extend beyond
the reach of fire fighting equipment; and where a potential
exists for chimney or “stack” effect — cold air entering at
ground level and migrating upwards as it is heated.

Stack effect has been likened to a well-functioning fireplace
with the flue open. Fire and smoke are rapidly drawn up the
chimney. And the higher the building the greater the stack
effect which in modern-day buildings can be substantial.
Smoke, propelled by a heat expansion that multiplies the
volume of air in a given area by a factor of three, quickly
migrates through the building, while the extremes of heat may
pop hermetically-sealed windows, raining deadly glass
shards on sidewalks below.

While the multi-storey or skyscraper structure has been on
the North American architectural scene for at least 70 years,
fire has not loomed large as a hazard to occupants until recent
changes in interior design and furnishings.

Earlier buildings were highly compartmented, making fires
easy to control and smoke migration simpler to prevent.
Modern-day architects increasingly have leaned away from
compartmentation and it is common now for entire floors to
make up one single office area.

There has also been an increasing use of flammable
materials for interior lining and the general use of interior

finish, insulation and furnishings of materials, primarily plastics,

which have a propensity to generate dense smoke.

Additionally, in many modern buildings the main lobby,
generally constituting the egress point from elevators, and
often from stairwells, is no longer free of combustibles. Often
such areas are closely associated with high fire risk occu-
pancies such as restaurants and retail stores.

Because such developments are relatively recent, it is not
too surprising that little attention has been paid to the develop-
ment of fire regulations governing the high-rise.

In Canada the problem was brought home to officials in
government by a 1967 false fire alarm in Tower B of Ottawa’s
Place de Ville office-hotel complex. As a result the Dominion
Fire Commissioner came to the conclusion that there were
special fire safety problems in high-rise buildings requiring
special measures. He raised the high-rise safety topic in dis-
cussion with the Division of Building Research of the National
Research Council of Canada (DBR).

The Division employs a staff of 235 and operates special-
ized laboratories in four buildings in Ottawa and maintains
offices in four other cities across the country. It conducts a
comprehensive program of research on behalf of the Canadian
building industry, answers approximately 1,000 inquiries each
month, distributes 650,000 copies of its own publications each
year and produces more than 100 new publications annually.

Two DBR sections had already done some preliminary
investigation applicable to the high-rise area. J. H. McGuire of
the Fire Research Section had done a study of the stack effect
in single-storey buildings from the fire point of view. G. T.
Tamura of the Services Section had done extensive research
into airflow patterns in buildings as part of a study involving
the control of the environment inside buildings. His completed
computer program was easily applicable to smoke migration
due to stack effect.
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Division of Building Research (DBR) personnel in process of 35361("” i

test fan and duct system in preparation for air flow measurements sion
building at Tunney's Pasture in Ottawa. * Des employés de 1a D';' 100"
recherches en batiment assemblent le ventilateur mobile d'essais !
servant a mesurer le débit d'air dans un édifice fédéral, a Tunney*
Ottawa.

La fumée,
ennemi N° 1

des grands édifices

Pour les spécialistes de la lutte cqntre I'incendie, un édifice
de grande hauteur est défini comme etant un en‘sgmble q?ntfla
conception se préte mal a I'évacuation par I'extérieur, ou le feu
doit étre combattu intérieurement en raison de la hautegrt ou
les éléements de la structure sont hors de ‘portee QU_materleI de
|utte contre I'incendie et ou il y a risque d‘appel d.aur au rez-de-
chaussée transformant les cages d'escalfers etd ascgnseurs
en véritables cheminées tres favorablgs a la combustion.

Le feu et la fumée progressent fap|Qement vers le hgut et
d’autant plus vite que I'édifice es_t elgve. D qutrg part, sila
température absolue devient tr-ous' fois plgs _eleyge. par
exemple, le volume d’air est triplé, ce qui signifie qu upgt. |
quantité d’air et de fumée égale au dou_ble du volumg initia
envahit I'édifice. A ces fumeées qui se repandept rapldeme>nt
s'ajoute I'effet des pointes de chaleur fglsant éclater les v:treg
qui s'abattent alors sur les trottoirs et risquent de blesser ou de

nts. -
tueré?Snpqajz?es grands édifices, ou gratte-cie!. fassent partie
du décor urbain nord-ameéricain delpws au moins 70 ans, ce
n'est que depuis les changemer_\ts'nqtervenus dans la cotpts— :
truction et 'aménagement de l';nteneur que le feu constitue u
our les occupants. ,
graVLee:Zr;?f?crgs plus anciens étaient fortement comparti-
menteés, ce qui facilitait la Iutte_contre le feu et coqtre la pro-
gression de la fumée. Les architectes co.ntempo'raxns o
s’éloignent de plus en plus de la cqmpartumentatlon et || p er?
pas rare de nos jours que toult u(;l gtggte:r;ai?s aucune cloiso
i s ersonnel admini : o
SOIt!SS?ounpsedP:{Jt?: sart une utilisatiqn p(oissantg des matenaux
inflammables pour I‘aménagemgnt m?eneur et I'emploi
généralisé de matériaux de finition, d'lsolatlon et dtfa g
décoration, surtout des plastiques, dégageant des fumees
denlsRe:esrﬁarquons aussi que dans un grand pqmbre d'immeubles
modernes, le hall d’entrée ou l'on prend géneralement :
I'ascenseur et I'escalier n'est malheurgusement plus exemps
de matériaux combustibles; en outre, ” donne ;ogvent acce
a des restaurants et a de petits magasins ce qui ajoute au
i i ndie. R
rlsqéitctjeme(i/%lution etant relati‘veme‘nt réqente, il nest pas s
surprenant que 'on n'ait pas, !usqu a r‘namtenant‘ p('—:‘(r;‘s;g afa
des réglements spéciaux applicables a ces grands e| i nc:e.s.I
I a fallu qu'il se produise. en 1967, une fau;sg a;le-rte a(\j a
tour B, édifice a vocation mixte bgrgau»hote!. situé Place iem
Ville, a Ottawa, pour que les autorites pompeteptgs iedpeqﬁ-
sur le probléme. L'attention d{u Comr_nlssar'la} federa es i
cendies a éte attiree sur la nkecessne de dehmr des e
réglements spéciaux visant a combattlre les risques d'inc i
dans ce type d'édifice. Le Co.mmnssarlat federal des ln‘centamS
a soulevé ce probléeme lors d entretjens avec des represen .
de la Division des recherchgs endbat|ment (DRB) du Consei
i recherches du Canada. _
na“igallm(\j/iesion. dont I'effectif est de 235, d|spo§¢ de ;
laboratories spécialises répartis dans quatre batlmeﬂts. a
Ottawa, ainsi que des bureaux dan; quatre autres vi esd
canadiennes. Elle a entrepris un»tres vgste programmg Ie
recherches pour le compte de l'lpdus‘tne cangdlenned ela o
construction; elle répond approlxlmz.atlvlement a mille en:an S
de renseignements chaque mois, dlstnbug anAnueIIemen
650 000 exemplaires de ses propres ‘publlcatlons qui aug-
mentent de plus de cent chaque annee.
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