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THE OCCUPANT

introduction

As the human life span lengthens, and as an increasing
proportion of our popu!affon moves into the upper age
bracket, the task of providing shelter specifically for
older people becomes oncof recl importance. For many
decades there have been establishments dedicated to
the aged sick and infirm, but the emergence of o build-
ing type for ¢ group of healthy and reasonatbly active
persons, whose only common characteristic is their age,
is a relatively recent development. '

Several factors have served to draw many of these olde
people into housing types specifically designed for them

@ There is an increasing tendency for older pecple to
live their own lives, independent of their families.
People are retiring from active life earlier and are

ve left the house:

li
living longer of‘er their children hove
pe p?e do continue

hold. Even though many older
to live with their fcm fies, most American homes are
not designed for this situation.
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e A rising economic status and incre
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e The need to remain active, and the desire for con-

mpoiary compan ionship tends to draw older people
activity exists and where
!

their own age.

f¢
toward places where this
they can be with personso

e A concentration of older peopt le gives rise to serv-

ices and facilities directly related to their needs;
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this, in turn, aftracts more people o
¢ ’
group. .
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where medical core is readily aveiloble, there is an
added attractionfor becoming part of such an esteb-
fishment,

e There is an increasing social concern for housing
this cge group, as evidenced by government pro-
grams, increcsed social security benefits, and aid

to construction.

The result has been o proliferction of homes ond build-
ing complexes designed specificelly for the elderly.
Some are privately owned ano operated,others are cper-
ated by non-profit or public agencies. Developments are

sually cheracterized as private housing (not institu-

tions), and rentals moy range from $50 to $900 a manth
per unit.

The social implicctions of separate housing for the
elderly are often controversial ond are not the subject
of this report. They are of concern in life safety, how-
ever, since the degree to which o uniform population of
older people con assist cach other in case of fireis
significantly reduced.

the elderly occupant: wha is he?

A basic thesis here is the importance of the occupant;
to o grect extent, his choracteristics, his habits and
his limitations influence the course of action necessary
to assure hts life safety from fire.

Therefore, it is absolutely necessary to define which

segments of the elderly population we are decling with

and then to determine their characteristics ond limita-
ons before life safety procedures con be established.

at is housing for the eEdcr' "? As defined by the
i~ederal Housing Administra
settles on three basic criteric
of assistence needed.

on and others, the issue
age, health, end degree

AGE: The most obvious, but the most misleading,
characteristic of housing for the elderly is the age of
its occupants. [t is hard to pinpoint any borderlines
between the "'uged’ and the "'middle-aged’’. Many are
as young os 33, some cre os old es 100 — a span of 43
vears!  Some persons in their 50's aond 60's exhibit
physical choracteristics that one might expect of per-
sons 30 years older, and vice versa. In spite of these

variotions, it is necessary to consider the cverage pop-
ulation of these estoblishments to be significantly older
then residents of opartments or other dwellings; aver

age life expectoncy todoy is over 70 yeors, and *ho
percentege of persons in the upper cge bracket con-
tinues to climb.

The FHA considers ¢ minimum cge of 62 to distinguish
residents of this building type; others have set limits
as low as 52. The designer rcspon:'bfe for life safety
should not be misled by this minimum however; the
“average’ resident is at least in his 70's, and, in many
cases, older.

HEALTH STATUS: As o distinct building type, hous-
ing for the elderly tends to exclude those persons re-
quiring constant medical attention. This housing type
does not include nursing homes, convalescent units or
hospital-associated care units,

There is, however, a trend toward designing complexes
for the cged which include units for medical ond nurs-
ing care. These buildings, or parts of the complex, are
considered as nursing or hespitel units with their own
different life safety stondards.
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‘consider an occupant who is, on the

Even with the
attention excluded, the health status of elderly peo
covers an exiremely wide range.
chapter are deveted to exploring and defining the range
that might be expected; the designer must be care-
ful to kecp this range in mind when considering life
safety. -

ngncnf requiring continuing medical
ol

o

NEED FOR ASSISTANCE: A critical distinction in de-
Fn'ng housing for the elderly is the amcunt of organized
assistance (nurses, attendants, orderlies) needed by
and available outlined by the FHA,

housing for the elderly does not presumc or require

to occupants. As

such assistance; this absence of organized help in
time of fire is an important life safety consideration.

In summary, the approach to life f"qfe?y token here will

h he average, older than
50 or €0, but may range to 90 or more. This occupant
generally exhibits the general physical, physioloqicczf

and psycheological patterns associated with age and in-

c"\afmg do,‘er‘ora?ion' he is not, however, clinically
arly confined by sickness. Finally, he
dces not need continual assistance, and, in fact, any

such gssistance is gssumed not to be available

infirm or regula

physical factors

Based on the kind of elderly population described
above, seme general comments on the cccupunt’s phys-

ical character and hehavier can be made

MOBILITY: Wh

it can be assumed that the occupant of a housing for

ile many elderly persons are bed-ridden,

the clderly cstablishment is at lcast semi-ambulant:

he cun walk without constant assistance. He may,

ther parts of rix s

however, exhibit some marked limitations in getting
around. Studics have suggested that perhaps as much
65 have trouble
climbing stairs and performing other complex move-
ments (such as climbing through windows).

as 35% of the ambulant population over

There ure other factars contributing to lack of mobility
elderly tend to
nc:b of younger persons,

evel, thresholds, and so

which should alse be recognized. The
[ift their feet enly half the disia
dictating care in changes of lev
on. Decre

loss of sir

ased psycho-motor functions coupled with
ength diminishes sense of balance, making
negotiation of stairs and the assumption of awkward
positions difficult. Finally, the loss of strength often
breeds a lo
movement.

ss of confidence, causing fear of trafiic and

HEARING: A study of persons in Nursing Homes by the

Public Health Service found that 10% of all persons in
the 65-74 age bracket, and 26% of those over 85 suffer
Gther studies
thirds of all nersans have
hearing problems.  Thesc impairments,
which usually coffect the higher frequencies first, are
particulerly important in time of fire; the person with

or hearing muy not hear the alarm, shouted directions,
or the fire itself,

from serious impoirments of hearing.
estimate that by age 80, two-
significant”’

[o}

-

VISION: With age also comes smpufmcm of vision.
Not only arc significant portions of the elderly blind
or ncar-blind (most of these pe ug:le will be in facilitics
offcring care), but ¢ great gm’f;on suffer from loss of

detail in dim light. [n addition, when eye muscles be-
gin to atrophy, the speed of accommodation to br;ght
fight begins to decrcase, thus
of “blinding’’ by fire and flame.

increasing the danger
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SENSE OF SMELL: As he ages, o person's sense of
smell undergoes o general and progressive decline; at
any time, his olfactory nerves may be suédm y obliter-
ated, temporarily or permanently.  This ens his
chances of detection of fire aond proqucTs — both
when it breaks out and as the occupant tries to escape
from it.

DISCRIENTATION: The tendency to become confused
and disoriented, caused by both physical and psycho-
logical factors, naturally tends to increase with age.

Individual tolerance levels in terms of fire and

products vary. A limited amount of study has been
undertaken in this area, and differences in ages, phys-
ical condition, degree of rest or exertion, and exposure
time have mc‘zde cny uniform conclusions difficult. An
“order of magnitude’ is fairly well defined, however,
and while this infermation has not been specnﬂcc y

compiled for the elderly, it is obvious that many of the

tolerance levels given will decrease with age.

HEAT: The heat produced by fire can be dangerous in
two ways:
e It can inflict burns. One authority repeorts second
degrec burns in 20 seconds at 130°F, and first de-
ee burns at 160°F in 1 second.

e |t can damage the respiratory tract through inhela
tion. Both time and fhc moistness of the air are fac-

 m o v(\aF@; crem ) £ s Fove
fors; o range 0?]53-?6 exposure in a few mi inutes
will probably do ‘‘irreversible damage'’, with the
temperctures lowering os air beccmes more moist.
The range may drop to as low as 130° {or lower with
increasing moisture) for the elderly.

SMOKE: Many studies have iﬂd'ca’rcd that smoke makes
conditions intolerable before excessive temperatures
are reached. While inhalation of smoke is potenticlly
dengerous, its cfr’l cts on vision and visibility are prob-
ably more crippling as the occupant fries to escope.
When visibility is cut to 4 feet or less, most escepe
routes become useless.

GASES: Along with smoke, goses are the “‘killers’’

emeng fire producis. The kinds of gases, and the levels
at which they become intolerable, are hard to predict
since they will depend on the type of fire, the kinds of

fucl available, and the reaction of the individual occu-

pant.  Slow-moving fires are particulerly dangerous,
since their gases reach high levels of toxicity before
they ignife.

Guses, too, present a double danger to the eccupant:
in low cencentrations they are irritating, cousing gasp-
ing (and inhalation of more goses) and blinding, cnd
in higher concentrations, they are fatel poisons

Of primary concern in residential fires are carbon mon-
exide, carbon dioxide and the depletion of oxygen (or
anoxia). The most common couse of death, carbon
nonoxide, has no odor or color aend is the result

of ncorrpfch, combustion of any carbonaceous fuel.

Carbon dioxide is inherently less dengerous, but its
presence in abnormal concentrations increases the rote
of breathing, and hence the amounts of other gases in-
haled, Oxygen depletion, as stated before, produces
fatigue, faulty judgment, collapse, and death us less
and less vital oxygen is made available to the occu-
pant. The chart summorizes the critical levels for ecch
of these gases,
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gus produced

toxicity levels

(most comman gases)

CARBCN
MONOXIDE

results from  incomplete
combustion

principle  cause of fire
death

normal reacticn passes from
dizziness to  nauseq,

sleepiness, unconscious-

ness and death

n¢ ador

1.28% concentros
tion cun couse
death in three
minutes

CARBON
DIOXIDE

a heavy gas which tends
to settle to the floor
and block escape

large  amaunts  {(3%) in-
creases  breathing  rate
{as much as 100%) in-
crecsing proportions of
other gases taken in

na odor

10% concentration
can cause death in
a few minutes

The likelihood of other, highly toxic gases is always
present in o fire, es,JcciaHy where large concentrations
of pyroxylins, weol, silk, rubber or chlorine are present.

Most authorities, however, feel that the effects of these
gases in residentiol cccupancies are secondary to
those of the three mentioned above.

SHOCK: S%ocr{xs on unpredictable and often inexpli-
cable physiological reacticn to disaster or emergency.
t may be brought on by any of the products gbove, but
may clso be caused by the sight of, or the psycho-
logical reaction fo, the presence of fire. [t may be re-
lated tc heart failure which, of course,
present specire for many elderly persons.

is an ever-

psychological factors

{other guses produced)

HYDR Ou the “roften egg'’ gos 0.1% can be rapid-
SULFID /'y fotal
SULPHUR a respirctory irritant can 0.5% 10 19 will
DIOXIDE cause paralysis of the produce serious
10k i e
lungs injury
AMMONID n extreme irritant one-half hour at

1% caon be fatal

oxide, wcrole

with the

in and

‘Cther gases, such as hydrogen cyanide, nitragen, nitro dis
similar gases ere normally associated
burning of materials in commercicl occupancies,

arc less Iikaly to eccur in housing for the elderly.

While it is difficult to precisely assess the effect of
psychological factors on the behavior of the elderly
person in time of fire, most agree that there is g sig-
nificant impact of seme sort. The documentation is
weak, but several reactions have been noted. Psycho-
logical reactions are particularly hard to accommedate
in codes ond requlations, and those invelved in hous-
ing the elderly should pay particular attention to them.

BEFORE THE FACT OF FIRE: Psychologicel focters
often characteristic of the elderly may signiticently in-
crease the.possibility of fire outbreak

o The collection, conscicus and mconscious of old
objects, sfu‘fod furniture, outdated applicnces, and
other assorted memorabilic is a chcrcuerisnc of
age.: |hese [ igniticn

sources, but they also increase the problems of con-

fincment and control when fire does break out.

not only provide additiona

seaissaied
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¢ .As ¢ person loses friends, becomes depressed, or
““doesn’t care’’, it is an esteblished foct that he is .
likely to have more accidents, also increasing the

(such as closing transoms, using wet blankets, and
pre-testing doors for heat) may be overicoked.

possibilities of fire outbreck. o The atavistic tendency to fallow familiar routes in
. an emergency escape, is one which seems to be
WHEN FIRE BREAKS OUT: It is when firc occurs, particularly charccteristic of the aged; when the
and the clderly person first comes into contact with it, familiar route is blocked, the resulting confusion
that the critical psychological factors become apparent. often leads to entrapmgnt. This has importont im-
Again, there is o great need for further study in this plications for training progrems and the lecation of
area, but certain behavior patierns have been pointed alternate escape routes. ' :
out as '‘characteristic’’ of the aged: ’ A :
¢ Finally there is the often false czsumption that any
e With persons of oll ages, the instinct for self- clarm cutomatically summons professional cssist-
 perservation is fundamental.  The thought of pro- ance.
viding on alarm for other occuponts is usually
secondary, or completely overlocked, adding valuable the occupant: in summary
minutes to the time that others may take to recct
to the fire. Before proceeding with specific recommendations and
suggestions for life safety measures for the elderly, it
e |f the fire is small enough, there is an instinctive is impartant to reiterate their characteristics and limi-
reaction te control the fire os best one can. This tations. Who is being designed for here?
is particularly important fo the elderly occupant
since his self-sufficiency is often a point of per- e He is in his loter years, older than 5Cand more like-
! « :

onal pride; it is also particularly dangerous since

is physical ebility to cope with the emergency may
have been grectly reduced through the years.

s R 72

o Left with his aportment or room cs his only sig-
nificant maoterial possession, the decision fo leave
it (particularly when the disaster cannot be immedi- e
ately seen) may be an extremely reluctent one for
the elderly occupant. Firemen hove reported cases
where the elderly hove to be forcibly remeved from o
the premises, even when faced with the fact of fire.

s The tendency toward confusion in the face of disas- e

ter is also impertant, Simple preofective mecsures

ly to be 70 or more.

He is not clinically infirm, but may suffer significant
impairments in mobility, vision, hearing, end smell.

The whole realm of decisive movement may be phys-
ically and psychalogically difficult for him. ‘

His physiological tclerances to fire products are
fower than those of younger people.

MHe may be less capable of clear cnd logical think-
ing in time of fire.
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o The problems of security and attachment to premises
and possessions may make chandonment a major
prablem in time of fire.

e No matter what his limitations are, design for life
safety must be predicated on self help only; ready
assistance by attendants is assumed to be unavail-
able.

regulations

This profile of the elderly occupant causes problems
when contemporary life safety regulations are examined.

To a large extent, life safety from fire is reflected in
applicable building codes, licensing, inspection and
other regulations. These codes and regulations are set
up and often administered by occupancy type,and, of
course, the principles of life safety vary widely from
one type of occupancy to another.

Because of its newness, housing for the elderly rarely
rates consideration as a separate occupancy type in
these codes and regulations. It is most often classed -
formally, or, as a matter of practice, with NURSING
HOMES or MULTI-FAMILY DWELLINGS.

Using the FHA guidelines and the descripticn of hous-
ing for the elderly given in the preceding paragraphs,
this occupancy is NOT the cquivalent of nursing home,
hospital intensive care unit, convalescent home, or
even the generally occepted definition of a rest home.
In cach of these cases, some degree of responsibility
and immediate assistance for the occupant is implied;
such is not the case in housing for the elderly.

The mojority of cities and states tend to class housing
for the elderly with other apartments and multi-family
dwellings. Only now are they beginning to realize the
fundamental differences between a population of older
people, with certain group limitations, and those who
normally occupy these other multi-family dwellings.

Where cade or regulation occupancy classifications
have not been wpdated to include housing for the elder-
ly, those responsible for life safety in this occupancy
must be particularly aware of its essential differences
and their implications for building design; such is the
goal of this document.

ol
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a traditional measure

Through the years, time has become the accepted yard:
stick for “‘measuring’’ fire and the effectiveness of
techniques to prevent its ignition or spread. I[ntuitively
this is logical, for common sense tells that the longer
a fire is let run, the more dangerous it becomes.

The role that time plays in the various aspects of fire
and safety is illustrated by these examples:

v

e Every fire house logs the time spent on every fire,
including alarm time, departure, running, set-up, con-
trol and extinguishing times. Many innovations in
practice — including the slide pole — result from this
constant consciousness of time.

o Detectors, sprinklers, and other alarm or extinguish-
ing devices are rated in terms of time. The fire re-
sistance of building materials and assemblies are
also rated in terms of time. Flame spread indices
are comparative measures of time.

e Fire drills use constant training to reduce evacuation
time.  Distonce, height and area limitations of
buildings, too, are functions of evacuation needs
and time.

o Fire walls, doors, and areas of refuge within. the
building buy additional time for survival during a
fire.

relating time to life safety

[t is not hard to apply time as o ''measure’’ of life
safety; all one has to do is picture the attainment of
life safety as a race against time. The two competitors

in the race are CRITICAL and REACTION TIMES.
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looking at critical time

Critical time relates to @ given occupant in a given
‘ space. It will normally be different for each occupant .
/ v . and each space. Whichever fire product reaches the
f : intolerable level for the occupant first has determined

his critical time:

reaction time is an individual measure

ORI

» Time for temperature to reach a critical level. ' o .

o Time for smoke to reach o critical level.
o Time for gases to reach a critical level.

As indicated in Chapter 2, the tolerance leve! for each
individual is different. It is also apparent that critical
time will change as the occupant moves from space to
space; hopefully always in the direction of increased
time. Sl

elderly person

;
B
&

looking at reaction time

Reaction tirhei‘is the time required for any occupant to
reach life safety, and it can be said to be made up of
three component parts.*

type of wall time to critical
e Time from start of fire to detection lining level
e Time from detection to alarm non-combustible 1.7 min.
e Time from alarm to reaching life safety

combustible 5.6 min.
Some parts of reaction time may depend on mechanical

devices or other people, but most.often it is @ function
of the individual occupant himself: his ability to detect
fire, to hear an alarm, and to escape or evacuate to a
32 fire-sale area. Fro, NOFV AL, Five Protes tion ook,




Reaction time, then, varies from occupant to occupont,
Onc person may achicve life safety instantancously by
simply stepping outside a smoke-filled room; another
may have considerable difficulty in detecting the smoke,
hearing the alerm, or moving to safety. For this reason,
the essential characteristics and limitations of the oc-
cupant are extremely important in considering reaction
time.

the goal of life safety

The broad goal of all life safety approaches and tech-
niques is to doeverything possible to insure that
CRITICAL TIME EXCEEDS REACTION TIME, and
that the "‘margin’’ between these two times is as great
as it can be within the limits of economy. Accomplish-
ing this objective is dependent on two factors.

o Keeping reaction time to a minimum. This is a real
problem in housing for the elderly, since the physi-
cal and mental limitations of the occupants often
increase their reaction time. Hearing may be poor,
visibility below par, and mobility seriously re-
stricted — all will significantly lengthen the re-
action time and decreose the margin of safety. A
simple rule to remember: THOSE RESPONSIBLE
FOR LIFE SAFETY IN HOUSING FOR THE EL-
DERLY ARE DEALING WITH A LENGTHENED
REACTION TIME AND, THEREFQORE, A SHORT-
ENED MARGIN OF SAFETY BECAUSE OF THE
NATURE OF THE OCCUPANTS.

o Keeping critical time to a maximum. This time will,
of course, vary trom place to place in the building
and with the fire products produced. The chart shows
the effects of changing interior finish materials and
time to reach intolerable conditions in one particular

case,

The entire approach to life safety spelled out in the
following pages of this document is based on these
simple time relationships.

documenting rcaction time

While some studies have been undertoken in both the
areas of reaction time and critical time, no real inte-
gration of the two has yet been made. There is good
information available on human tolerance levels as re-
lated to percentages and temperatures, but the time
necessary to produce these conditions in a fire has not
been thoroughly investigated. The entire arca of re-
action time remains largely unstudied, and only “‘order
of magnitude’’ estimates are currently available as
standards.

i

"*The notion of reaction time, as presented here, is de-

rived from a similar time measure developed by Rexford
Wilson of the NFPA, This ""reflex time" is defined as
the time from ignition to “‘water on"" for a fire, and was
designed primarily to measure fire department effective-
ness. Reaction time orients this approach more specif-
ically to life safety.
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a necessary compromise

It is simply not feasible to build, for every occupan
in every housing for the elderly establishment .. .

L a fully fire-resistive compartment

4 'y

... complete with alternate egress roytes .

... which is sprinklered, flame-proofed, protectec
. by detectors and alarms, with . .

...aClass A fire deportméntwithin one minute cal

Any compromise with these requirements accepts the
fact that an occupant mdy ‘lose his life in casc of fire;
yet for practical reasons, ‘there usually must be a com.
promise.

The compromise is chiefly due to economic considera-
tions. The conflict between the need for housing the
elderly and the extremely high cost of "‘assuring’’ life
safety creates a real dilemma: if the cost of housing is
disproportionate, new facilities simply will not be built,
and the elderly will be exposed to possibly greater fire
hazards in existing buildings. The basic problem, and
the basic compromise, has always been: how to achieve
maximum life safety with reasonable economy.

To assure that the compromisc is made as carcfully as
possible, it is necessary to approach the problemwith
a philosophy of life safety which, '

o Assumes that some lives may be inevitably expend.
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EXTINGUISHMENT must be os rapid as o ALARM: there must be an immediate automatic

possible. AL alarm to all occupants, fire personnel (local brigade,

: central station, fire department), and an in-house

.in NURSING HOMES . . . ' - warden responsible for making sure a follow-up alarm
. is sounded and assistance given where needed.

the same gencral approach as for hospitals .

' holds, except that there are likely to be fewer- e ESCAPE: direct egress is important in single-story
personnel per patient, thus reinforcing the buildings, and acceptable alternate routes of escape
concepts of refuge areas, confinement and must be provided in higher buildings.

“riding out" the fire with earliest extinguish-
ment. e REFUGE: protected areas must be provided where
direct egress or alternate routes are not available, '
a philosophy for housing the elderly or where occupants cannot react quickly enough to
‘ escape. Areas of refuge can be thought of as spaces
Relating the unique requirements of the elderly to the : for buying time for rescue or time until the fire is
links in the lifc safety chain yields a definite life extinguished. (
safety philosophy for this occupancy. While its details o CONFINEMENT: the building clements must be firc-

will vary with location and type of construction, it must

: atree resistive enough to contain the fire in sclected areas
always recognize two critical issues:

and provide time for escape, evacuation, or extin-

vishment,
® Reaction time, already lengthened by the slowed I ‘
reactions of the occupant, must be shortened by e CONTROL: techniques to control fire growth and
rapid and automatic detection, followed by an alarm. the production of smoke and gases must be used to

buy time for occupant survival.
o Time for survival must, in most cases, be extended

by evacuation, confinement, and extinguishment. o EXTINGUISHMENT: since the eclderly cannot al-
ways be relied on for self-help, and hand extin-
o - Briefly considering each of the links in the chain in guishers are of questionable value in thisoccupancy,
terms of the elderly, standpipes should be included, but only for profes-
sional use. Automatic sprinklers are desirable if
* o PROTECTION: there is need for a program of legis. economically feasible, and an adequate fire depart-
lation, enforcement, compliance and education, in- ment is needed to assure extinguishment, especially
cluding recognition of housing for the elderly as a where evacuated occupants are "‘riding out’’ the fire,
distinct occupancy.
¢ DETECTION: automatic detection, capable of de- Each of these links and their provision in housing for
tecting any of the products of fire, is essential to the clderly will be discussed in detail in the second
shorten reaction time. . part of this document. 37

& 4 " i i o dnda e v v e T MO AN il et gt L D A TN PN ORI it Tt (3t & LA LS b i Tt LN e R e IR 2 oy
AR ARGt B AR S S s I N A SOt RS R L Db LB A R e SRl R 4 AR RN




Lo

R N i D T g e
. X oka & : ‘ R o Rl et o Y

(A1
-3

expendability and responsihility

As has been suggested, life safety decisions are not
just “‘born,”’ they are made. Each decision, as it com-
promises the ideal of 100% life safety, makes a clear

statement about EXPENDABILITY.

Because planning and design decisions must be
““made,’’ and because specific pcople or agencies must

RESP ONSIBILTIES make them, it follows that RESPONSIBILITY for life
' safety — and expendability — can be determined. Re-
sponsibilities can be pinpointed for such hazards as:

o the wedged fire door

e the cécumufction of trash
e the single exit route

o the lack of detection

o the lack of sprinklers

o the combustible home for the elderly built twenty
minutes from the nearest fire department.

Some day it will be possible to accurately predict
critical and reaction times before the fact of the fire,
thus predetermining the number of persons expendable
in any building under any conditions.

Practically speaking, it will never be possible to legal-
ly fix the blame for every life lost in fire. A direct
placement of responsibility on a specific decision-
maker, however, can do a great deal to relieve the dif-
38 fusion of responsibility that now exists. While this



R

¥

approach isnot yet totally feasible, there is much thot
can be done in the placing of responsibility.

legislated responsibility

Certain responsibilities for life safety can be legislated
or delegated by law. ‘

For many years, the only responsibility for even token
life safety was shared by the building inspector (who
administered the building code) and the fire department
(who fought the resulting fires!). Several large life-loss
fires in schools, hospitals, nursing homes, hotels, and
night clubs, however, brought the lack of clear respon-
sibility to the attention of the public — and their leg-
islators.

Today, almost every state has assigned specific respon-
sibility for fire safety in its institutions to o particular
agency. Currently forty-nine states have regulations
governing nursing homes, and in each case, responsi-
bility for their enforcement is specified. While the ex-
tent of these regulations and the degree of enforcement
varies widely, the best life safety records are invariably
compiled by those states which have recognized the
importance of the life safety chain and have clearly
delegated the attendant responsibilities.

In terms of legislated responsibility, however, housing

for the elderly is generally not considered as o separate

type; usvally it is grouped with other multi-family dwell-
ings in codes and regulations. In order to avoid repeat-
ing the expensive lessons learned in other occupancies,
it is urgent that the necessary special legislation des-

ignating it as a special type of occupancy be enacted
as soon as possible.

ELiRE R RV RR A

non-legislated responsibility

Not all responsibility for life safety in any given occu-
pancy can be ossigned to fire prevention officials,
however; many arcas of life safety responsibility fall
almaost entirefy to the architect, owner, occupant, or
fire department. Lacking legal definition, these respon-
sibilities are often hazy; and without some clear def-
inition and understanding, the assurance of adequate
life safety is not improved,

a summary chart

To aid in this definition, specific areas of responsi-
bility are outlined as each link of the life safety chain
is discussed in the following chapters. As in any sub-
ject involving personalities, ethics, and quasi-legal
factors, this delegation is necessarily simplified, but
it is hoped that it may serve as a take-off for the proper
designation of these responsibilities.

These recommendations are summarized in the Respon-
sibility Chart presented here, with a reminder to the
reader that these responsibilities relate to o specific
life safety philosophy pertaining to a particular occu-
pancy type; any other occupancy type would, of neces-
sity, produce a somewhat different chart.

Al
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FIRE PROTECTION

FIRE OFF!CIALSAND
ADUINISTRATORS .

ARCHITECT ..

OWNER ...

OCCUPANT .

legislation ond cades
affecting life safety

ImHam sfudles
gg request- /eg:s/nhon
' provide enfo‘rcemen!,:;

be awaré of and
vnderstand legislatian

‘ltvno:w/edge of legislation

#

education activities

'cona't)é‘r Iecrwcs, ac*mon-
srronons, \m‘m ¢ :

SR

undergraduate study

invite fffe, officials to-
present demonstrations.

review with
architect

review bua[a’lng p/ons bé-
fore :ssumg pérm:%s s

v

where official plan re-
view does not exist, the
architect performs the
“critical'’ judgments

evacuation plans and

drills

. prep‘éro'plans' and cons’
sduehdrills

co-operate with fire
afficials, accept

participate in drills

decisions affecting the
basic planning of the
building

initial review with
.architect

“urchitect odvisas owner 61 dacisions of &ize,
location and building type inaccordance w:fh
‘ulnmare life safefy consequences« o

responsibility

Ty

maintenance of safe
conditions

inspoct promises and
report violatians
promptly

N

encovrage good housc
kKeeping through design
of proper facilities, etc;
advise owner on reasons
for safety devices (e.qg.,
fire doors)

maintaln goodhousakoep-
ing; require that attons
dants and occupants do
nof violate rules

help owner in maintain.
ing housckeceping.

DETECTION

decision about providing
automatic detection

specify minimum
requirements in codes

it T : Ny x«"‘;"‘( v
Ihterprat codes, mdking.*
decisions in accordance.
with |ife safety needs

co-operate with archi-
tect in authorizing
proper devices

specificetion, location
of automatic detectors

specify minimum
rcquirements in codes

seloct qual;f:ecf con-' -

sultants

co-operate with archi«
tect

maintenanco and testing
ot automatic detectors

provide minimum
requirements in cados

advise owner on testing
procedures

‘employ quahfmd res!mq
orgamzorlons

<y

personal detection

" provide watchmen,
gttendants, atc,

Note:

shaded arca indicates principal resnonsibilite



ALARM

ADMINISTRATORS ...

ARCHITECTS . ..

OWNER . ..

OCCUPANT . ..

establishing guidelines
for alerm selection

test, certify and
publish guidelines.

gain familiority with
types ant models

alarm selection

specify minimum
requirements in codes

selection in occardance

ophy

‘with life safety philos-

_co-operate with archi«
tect by autharizing
proper devices

maintenance ond testing

specify minimum
requiremenis in codes

odvise owner

perform testidy or hire’
maintenance company

y

operotion of alarm
in time of fire

avtomatic alarm needed
ta notify occupants; ©
owner provide for call |
ta fire departmient i

occypant.cannot be ex.
pected to sound alarm
or notify fire depart-
ment l

ESCAPE AND REFUGE

choice of escape
or refuge

specify minimum
requirements in codes

make selection based on
building type and [ife

safety philasophy -

means for escape ond
evecuation

provide minimum
requirements in codes

complete raspohsibifify
for building features .

insure building features
by good housekeeping, nat
propping fire deors, etc.

protect building features
by good housckeeping, nof
propping fire doors, etc,

¥

basic planning decisions
about size, location,
fclycuf

L

CONFINEMENT AND CONTROL,

[

advise owner and make
decisions choutoccupant
grouping, lacation of
building, etc. in accord-
ance with life safety
Consequenct‘:‘s

building leatures for
confinement and control

provide minimum
requirements in codes

undertake responsibility
for building features

protect building features
as above

protect building features
as above

devices for
canfinement and control

provide minimum
requirements in codes

. select appro'p'riate‘i‘“ '
cdevices L

‘co-operate with archi-
tect in avthorizing
devices

EXTINGUISHMENT

of fire

personal extinguishment

provide professional
fire departments

provide access
and devices

provide attendants
to answer occupant's
call for help.

only in some cases will
the occupant be able to
extinguish the fire

automatic devices
for extinguishment

specify minimum
requirements in codes

‘select in accordance
with life safety ..

‘philosophy

co-operate with archi-
tect in authorizing
devices

ARG
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THE CHAIN OF LIFE SAFETY

The provision of life safety is not an unilateral act.
Rather, it is like ¢ chain, as strong as its weakest link.
The architect, the owner, the fire protection official and
even the occupant must consider these links if life
safety is to be assured: PROTECTION, DETECTION,
ALLARM, ESCAPE OR REFUGE, CONFINEMENT, CON-
TROL, EXTINGUISHMENT. The remainder of this re-
port explores each of these links in terms of housing
the elderly. ‘

o
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what is protection?

The first link in the life safety chain and the first
component of any life safety philosophy is fire pro-
tection,

Protection, a broader concept than fire prevention, in-
cludes efforts to:

e Prevent fire outbreak.

® Preventwidespread dumage when fire does break out,
® Prevent loss of life due to fire.

Protection encompasses the cntire life cycle of a build-
ing and its occupants; its basic philosophy is one of
minimizing fire hazards in every possible way. Pro-
tection includes:

e Initiation of legislation

e Enforcement of legislation

o Educational programs

® Basic planning decisions

¢ Evacuation plans and drills

initiation of legislation

Codes and regulations, including building codes, fire
safety codes, and licensing regulations, are the founda-
tion on which life safety programs have been tradition-
ally built. Initiated in part by state and local fire
officials, they provide the fundamental authority to
develop and enforce fire safcty measures. As has been
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“noted, however, codes and regulations can,in general,

provide only minimum standards. Moreover, seldom do

‘they recognize housing for the elderly as a distinct

occupancy type.

Codes and regulations do make definite contributions
to life, safety by:

e Separating combustibles from ignition sources by
fire separations, boiler room isolation, protection of
applionces, etc.

s Limiting the amount of combustibles available and
- the amount of fuel contributed by controlling house-
keeping practices and the choice of building ele-
ments. When available fuel is limited, critical time

is extended,

e Requiring cantrols and maintenance checks on lgm-
tion sources such as boilers cmd electrlcul equip-
ment. PR

s Setting up reguiuf fons for mSpecfsons evucuuhon,
and plan review. : :

e Establishing regulations covering the other links in
the life safety chain.

enforcement of legislation

Enforcement of codes ond regulations, both when the
building is built and when it is operating, is a particu-
larly important factor in life safety.

INITIAL ENFORCEMENT, including plan reviews, is-

suance of building permits, and certification of licen-

" promised by haphazard operating practices.
correlation between life safety experience and the fre-

sure, is designed to enforce the letter, and sometimes
the intent, of the law in order to assure at least mini-

mum life safety. The unfortunate result of this enforce-

ment is. that many architects depend on officials to
detect all errors in design and planning. It is important
to realize that plan reviews and allied techniques can
do little more than establish ¢ minimum standard of life
safety. It is a basic tenet,of fire protection that life
safety begins on the drowing board; fire officials can
enforce minimum standards, but- they | ccmnot be asked
to make the architect’s decisions for blm

CONTINUING ENFORCEMENT, in the form of periodic

inspection, is designed to insure that the life safety.

standards established in the regulations are not com-

quency of inspection has been found in many occupan-
cies; some states require up to twenty-one inspections
a year. Comprehensive check lists (from occupant count
to housekeeping practices and checks of all possible
fuel and ignition sources), unbiased reporting, immedi-
ate notification of violations, and close follow-ups are
all essential to this aspect of life safety.

educational programs

Educational programs can serve to make personnel and
occupants conscious of fire safety hazards on a day-
to-day basis, and can decrease reaction time by in-
structions regarding procedures in time of fire. These
programs include explanation of regulations, schooling

in the nature of fire, evacuation plans, anticipation (if

not drill) for a night fire, ond information about other
aspects of fire prevention and control,

A strong - |
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priorities and responsibilities

Because every philosophy and approach to life safety
must include the activities in the "‘protection’’ link,
the choice of considering them in any compromises that
may be mode for reasons of économy does not exist.
Fire profccfion procedures and regufutions are not "op-
tional”’; therefore these items do not figure in estab-

lishing priorities — THEY ALWAYS HAVE TOP
PRIORITY.

OFFICIALS should .

In terms of responsibilities, the FIRE PROTECTION

i

o Upgrade fire legislation and activities in all regions

with poor life safety records.

® Acknowiedge housing for the elderly as a distinct -

occupancy type, recogntzsng the umque requnemenfs
in codes and legislation. :

o Recognize that enforcement requires ‘personnel, and
where economy is a factor, consider alternate meth-
ods of providing this personnel {use of firemen,
police, health and welfare personnel, etc.).

The OWNER should,

» Retain professional advice while making the basic

- planning decisions which have great effects on life
safety.

o Insist on the designer's attention to the life safety
problem.

e Cooperate with protection officials in devising evac-
vation plans, 'staging drills, and participating in
_educational programs.

e [nsist on continuing adherence to rules and sugges-
tions of protection officials in operating and main-
taining the establishment.

The ARCHITECT should, ,

e Provide competent assistance to the ownerin making
the basic planning decisions; this requires a real
awareness of the impact of these decisionson later
life-safety design.

e Remember the “minimum standard’’ aspect of build-

ing codes, and that interpretation of the spmr of -

the code rests in hishands.

o Check applicable codes and regulations for their
consideration of the elderly, using a clear under-
standing of a life safety philosophy for the elderly
to augment and supplement code provisions where
no specific mention of the elderly occupant is made.

e Refrain from relying on plan reviews to detect his
neglect in design and planning for fire protection.
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two means of detection

fn any effort to increase the time available for life
safety in case of fire, early detection is critical. |f
ignition and detection occur simultaneously, the maxi-
mum margin of safety is possible; every minute sepa-
rating the two reduces this margin.

The two basic means of detection are, =

o HUMAN DETECTION, by occupants, patients, at-

tendants, visitors, police, outsiders, watchmen, etec.

* AUTOMATI]C DETECTION, by mechanicul or elec-

trical devices.

detection by the occupant

The usual means of detection in most residential occu-
pancies is the occupant himself; a recent study of
apartment fires indicated that nearly 90% were detected
by the residents themselves. This is significant in
housing for the elderly since the occupant, with his
decreased sensory capabilities, is less likely to act
as the prime detection means. This places greater em-
hasis on the roles of administrative personnel (where
they are available) and autematic detection (where
assistance is not available).

automatic detectors . . . in general

The sequential development of fire runs from smoulder-
ing and the development of gases to the development
of smoke, flame and finally, heat. Detectors are avail-
able which will respond to fire at any of these stages
of development.  The chart indicates that automatic
detectors generally fall into four closses, depending
on which product of fire they are desianced ta detect




The carlier the fire can be detected, the greater the life
safety value of the detector used. As might be sus-
pected, however, the earlier the detection, the greater
the cost of the detection device.

The limited function of automatic detectors should be
clearly understood: the detector is only a detector.
While it can be connected to alorms, central station,
fire department, fire doors, or even sprinkler systems,
it does not, per se, provide an alarm or in any way at-
tempt to control or extinguish the fire.

automatic detectars . . . heat-activated

Heat detectors are usually the simplest type, the most
inexpensive, the slowest to react, and the least ef-
fective from the life safety standpoint, because the fire
must be well developed to activate them. Two types
are available: '

e FIXED TEMPERATURE DETECTORS, which react
at a predetermined temperature (in the 135° 1o 165°
range). These include bimetallic strips, snap action
discs, thermostatic cables, and fusible links.

e RATE-OF-RISE DETECTORS, which respond to ab-
normal heat rise (15° to 20° in a minute). These in-
clude pneumatic tubes, thermaelectric, and other
rate-of-rise devices. '

Unless the rate of temperature rise is very slow, the
rate-of-rise detector isnormally faster in detecting fire
than the fixed-temperature device. Combination devices
which combine the better features of both are also
available.

activating when reaction | relative
product . produced time cost
. ’ .
heat fire’s rapid devel- longest | cheapest
opment stage
fire's ropid devel-
flame
opment stage
smouldering stage
smoke before flame and heot
are developed
hack:
incipient stage
' most
gas before smoke, flame, shortest
and heat are expensive

developed
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automatic detectors . .. flame-activated

Flame-activated detectors. sensitive to radiation and
flicker caused by flame are also available. To be ef-
fective, they must be installed in places where they
have unobstructed straight-line views of any possible
fire; their use, therefore, is often limited to detecting
ignition sources in hazardous areas.

automatic detectors ... smoke-activated

Devices utilizing photoelectric cells to detect visible

carbon particles in the air are designed to detect smoke.

These detectors may be based on direct or reflected
light, and utilized as spot, line or sampling detectors.
In summary,

e They are extremely effective in detecting smoke,
but not as fast as gas-activated types.

e They should not be used where smokeless fires are
possible.

e Since they are based on optical principles, dust ac-
cumulating an the light source may cause false de-
tection; for this reason, regular maintenance is
necessary.

automatic detectors . .. gas activated

These devices use o steady flow of ions from a small
radioactive source to make invisible combustion gases
conductors, and, hence, electrically ‘'visible'' to the
detector. While expensive, these devices are capable
of protecting up to 3600 square feet of floor space and
will usually detect o fire earlier than any of the other
types. They can also be used as smoke detectars:

7
L’f{(

Like smoke detectors, however, they may register false
detection ifnot kept free of dirt particles.

sensitivity and reliability

How sensitive should an automatic detector be? [f it
is not sensitive enough, the time margin available to
the occupants will be reduced, if it is too sensitive,
it may react to cigarette smoke or even reflected sun-
light and couse false alarms. Sensitivity' should be
somewhere between these two extremes; it varies with
tolerance levels permitted, the range of conditions nor-
mally expected, draft patterns, and location. Because
of the occupant’'s sensory limitations, it is important
that detectors with high sensitivity should be chosen
in housing for theelderly.

The diagram indicates the sensitivity of various de-
tectors in terms of response times based on an averag-
ing of twelve test fires.

In terms of reliability, two important questions must

be asked:

e CAN THE DETECTOR BE RELIED ON TO OPER-
ATE AT THE SPECIFIED SENSITIVITY? Many
detector tests have been conducted, but these are
only approximations of what happensin time of fire.
To the extent that test conditions parallel actual
fire conditions, reliability information gained from
these tests can be used in selection of detectors.

o CAN THE DETECTOR BE REI.IED ON TO OPER-
ATE SATISFACTORILY OVER THE LIFETIME
OF THE BUILDING? The characteristics of many
devices change with time, and the effective use of
detectors requires regular maintenance ond testing.
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evaluation of detector performance

There are so many variables involved that it Is impos-
sible to categorically say that detectors will always
save lives. Very little performance data has been col-
lected on the effectiveness of detectors in providing
life safety. It is obvious, however, that one must know
that a fire exists before one can react.

In addition to sensitivity and reliability, detector ‘‘per-
combustion{—@ formance’ in saving lives depends on:

o The ““match”’ between the type of detector and the
type of fire. o

smoke o
o The location of the. detector;
flame ¢ e

i«

' e What is done after the detector detects the fire, the

rote of rise f—= o kind of alarm, and the condition of the person re-

‘ ceiving the alarm are critical to life safety. A bell

Sl V ~which rings in the night is of little value to a bed-
fixed temp. +— , @  ridden invalid. ~

e What provisions are made for escape or evacuation
once the fire has been detected.

0 1 2 3 4 5 10 30

e What provisions are made for containing or control-
ling the fire once it is detected. The detector itself
can serve the purpose only if it is connected to
sprinklers, fire doors, dampers, etc,

detector response time in minutes

£

" specitying detector types

It is apparent that many considerations influence the
proper specification of detectors: occupancy, construc-
tion type, related !ife safety measures, type of detector,
location, installation, maintenance and testing all play _
roles in determining their life safety effectiveness. 5]
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Misuse based on misunderstanding can easily weaken °
this link in the life safety chain. For this reason, the
sclection, specification and locationof detectors should
be undertaken only by ‘qualified people who are willing
to accept the final responsibility for. their decisions.

THIS IS NOT A JOB FOR AMATEURS.

o
summary of responsibilities
o
FIRE PROTECTION QFFICIALS should,
@ Encourage greater study of detection and early warn- °
systems and their effectiveness in time of fire. This
ing systems and their effectiveness in time of fire.
This implies the gathering, analysis and dissemina-
tion of data or detection performance, reliability and
sensitivitr. ' ®

® Recognize the contribution of detectors and early
warning systems to shortening occupant reaction
time. This is particularly critical in occupancies °
such as housing for the elderly where the occupant’s
limitations constantly serve to lengthen his reaction
time, .

e Sect standards for maintenance and testing of auto-
matic detectors.

Recognize that an automatic detection system can
be justified only where escape or protection of the
occupant is possible or assistance is assured. |[f
this is not the case, the money, may be better spent
in techniques of confinement and control.

See that automatic detection is included in all hoz-
ardous and unsupervised areas.

13
Fully understand the differences among the generic -
detector types and their relative performances.

Not confuse detectors with alarms or sprinklers . ..
detectors may be connected to these devices, but
they do not inherently raise an alarm or control the
fire.

Select qualified consultants who will specify de-
tector types, make detailed location plans, and take
responsibility for their work.

Advise the owner on maintenance and testing pro-
cedures.

Realize that codes and regulations set minimum
standards and that their interpretation and applice-
tion is in his hands.

The OWNER should,

The ARCHITECT should, °

® Realize that in occupancies such as housing for the
clderly, automatic detection is particularly important
in compensating for the occupant's decreased sen- °
52 sory capabilities.

Provide full co-operation to the architect by ac-
cepting his advice (and that of his consultants) and
by providing the resources to do the job.

Contract with reliable firms for the maintenance and
. ‘. »
testing of automatic detection systems.



e Recognize, too, that detectors are not inherently
olorms or devices for extinguishing the fire; he
should extend the recognition both to the staff and
the occupants.

o Provide wotchmen and other attendants whenever
this is necessary and feasible.

53
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arcas and in “familiar’’ places throughout the build-

ing.  All occupunts should be familiar with their

opcration ond should be trained to use the manual
_alarm as soon as the fire is detected.

o AUTOMATICALLY, by connection to detectors. An
auxiliary power source should be available to allow
actiVation even if the normal power supply fails.

the external alarm

The external alarm constitutes the call for professional
assistance. While it may be accomplished in dnfferent
ways, it must always be provided:

» INTERNAL ALARM CONNECTION: The internal
alarm may be connected to the local fire department
or privately-operated central station. This usually
involves automatic detector-alarm connections and

a private line since the amount of wiring needed

and the limited number of circuits available usually
mitigate against municipal a!arm connecnons

o SPECIAL TELEPHONE: Many ihsrituﬂ‘dns maintain
a ‘“'red phone'’ connection to the fire department.
This single-purpose connection is recommended for
housing for elderly where an administrator is olwoys
in attendance.

s PULL-BOX ALARM: In urban areas, municipal
alarms in the street can be used to summon assist-
ance.

Even where the coxternal alarm is “‘cutomatically”
placed to fire department or central station, a tele-
phone or pull-box BACK-UP ALARM should ALWAYS
be placed in time of fire.

location of manual alarm devices

Location of alarm stations is one which must reflect a
compromise between -the ideal and the economically
foasible. The ideal solution, of course, is an alarm
station in every apartment-unit. [f this cannot be eco-
nomically justified, there should be a station in familiar
locations not more than a few dozen feet from the apart-
ment door. Any code specifications on'distance to alarms
should be.decreased (as much as 50% ) because of the
occupant’s physical limitations. .

In addition, manual alarm devices should be located
in central locations (lobby, switchboard, owner's offxce)
and hazardous arcas.

signals

The general alarm signal should be clear and dis‘t‘mcv-“
tive. Because the occupant may (in fact, probably will)

possess a hearing handicap, the signal should be loud,
and preferably of lower frequency since high frequency
handicaps are more prevalent among the aged. Since
the elderly are often confused easily, the signal should

- be unique, not similar to the signals of telephones,
-doorbells or chimes, Finally, the occupant should be

thoroughly familiar with the signal and its meaning.

alarms and the elderly

As with the other links in the life safety chain, the
specifics of alarm use must vary with occupancy type.
For example ..

o In SCHOOLS an evacuation alarm (with a back-up
external alarm) is necessary since escape is funda-
mental.
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¢ In HOTELS AND PRISONS a pre-alarm is generally

given to selected personnel who notify the fire de-
partment and decide if evacuation is needed — if so,
they direct it in on organized manner.

In NURSING HOMES AND HOSPITALS elaborate
alarm systems are usually established to permit
orderly withdrawal to refuge areas when escape is
not mandatory or feasible.

In Housing for the Elderly

o A pre-alarm should be avoided becouse attendants

are not present and the occupant's reaction time is
unduly lengthened. ‘

An internal alarm should be used to notify all occu-
pants, persennel (and passers-by and neighbors
where they may be of help).

Where possible, the internal alarm should become a
“‘combined’’ internal/external alarm by notifying
professional assistance automatically. The faster
professionals can arrive on the scene, the shorter
the occupants’ reaction time.

[f the internal alarm is not connected to fire depart-

ment or central station, the external alarm should

be manually raised as quickly as possible.

Internal alarm signals should be loud, clear, dis-
tinctive and preferably not of high audio frequencies.

A back-up notification of professional assistance
is always neccssary.

summary and responsibilities

FIRE PROTECTION OFFICIALS should,

o Continve and augment programs of alarm testing
and certification.

o Assist owner and architect by publishing non-
proprictary information on alarms and alarm systems.

o Continue to set minimum standards in codes and
regulations.

The ARCHITECT should,

o Recognize that elaborate alarm systems are logical

only if escape or evacuation of the occupants is
feasible.

o Become thoroughly familiar with alarm types and
operation.

e Carefully consider the location of manual alarms,
placing them in familiar places and locations where

fire is most likely to occur,

o Consider the possibilitics of connccting alarms to
fire department or central station.

o Consider alarm connections to detectors.

Consider the possibility of an auxiliary power supply
to operate the alarm system if nonmal power fails.



The OWNER should,

o Co-operate fully with the architect in authorizing
proper devices.

e Know how the selected alarm system works and
whether or not it automatically places a call for
assistance to fire department or central station.

o Undertake responsibility for educating and drilling
staff and occupants in the operation of the alarm

system,

o Undertake responsibility for always providing the
back-up alarm to fire department.

e Perform periodic alarm testing or hire a maintenance
firm to do this.
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While escape becomes more complex as additional ele-
ments are introduced, the analysis of the escape se-
quence begins simply with the occupant in o given
room ., .. ‘

++. the Occupant O in this room is consider-
ed expendable if critical levels occur in
corrider C. .. !

1

. .. while still considered expendable from
the standpoint of entrapment, his chaonces of
rescue and survival are improved by the ad-
dition of the balcony, as long as the balcony
can be reached by rescue ladders . ..

.« with an alternate escape route, C', the
occupantis no longer considered expendable,
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As more and more units are added together to form an
apartment . ..

... Ifthe corridor is untenahle, or if critical
levels accur in the living area of this apart-
ment, the occupants have bheen considered
expendable. (A balcony would improve the
chances of survival).

... with critical levels in either corridor C
or C', or within any area of the apartment,
the occupants have alternate routes of es-
cape and are not considered expendable in
this plan (as long as the balcony can he
reached by rescue ladders).

{f alternate escape routes are available from any point
within the apartment, o good beginning has been made
toward providing life safety. The apartment unit must
now be related to the rest of the building.
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The following plans represent generic multi-fom
schemes which are acceptable under certain conditic

. in various building codes.

...in CENTRAL CORE plans of this tyg
an open door from a burning apartment ¢
quickly make the core untenable. Since
conventional wood panel door will act as

effective snuv‘o;ke' barrier for'only five minute
everyone above the ground flooris potentia
expendoble unless they can be rescued from 1,
balconies . . .

«..in SEPARATED CORE plans, an op:
door from a burning apartment will only i
mediately affect the adjacent apartment
complete compartmentation has been achieve
Otherwise, all occupants in the core (aho
the first floor) are expendable .. .

... and even with good comparfmentation,

there is but one starr {os un this plan), ti
.

second core could beccome untenable in

matter of minutes.



The linear corridor schemes are of three general
types . ..

...the CENTRAL STAIR scheme, with its
scissored double stairway and apen corridor,
assumes each story to be expendable ...

...the REMOTE STAIR plan presents only
a slight life safety advantage aver the cen-
tral circulation scheme above . ..

... the EXTERIOR STAIR scheme, used in
the milder climates, is close to being an
ideal escape plan, since only the occupant
in the immediate apartment is patentially
expendable. . .
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o The area of refuge must be large enough to accom-

modote all evacuees.

e There must be some means of rescue or controlled
escape from the area of refuge.

o, The fire must be confined and rapidly extinguished,
particularly if evacuees are to '‘ride out'' the fire
in an area of refuge.

in essence, refuge buys the time for survival until the
occupant is rescued, until he escapes, or until the fire
is extinguished. This approach is important in housing
the elderly, for their slower reactions and limited phys-
ical capability often make total escape 1mpossnble
and necessitates taking refuge.

the area of refuge

An area of refuge is not a seporate, special area to be
occupied only in time of fire. It may be any areaof a
building appropriately fle-rL’TS{S’?an on- all sides, and
accessible by horizontal or vertical access. Careful
planning can make almast any part of the building an
area of refuge.

4y

Techniques and stondards for planning and designing
the compartment are presented in the next Chapter in
the discussion of confinement of fnre

horizontal exits

The exit from the compartment is critical,
An opening through a compartment wall is
classified as a harizontal exit; mast build-
ing codes stipulate that 50% of the exits from
any fire area can be horizontal.

AR R A
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As was the case in designing escape routes,
the number and location of horizontal exits
determines the number of occupants con-
sidered expendable.

The basic concept of providing refuge in a fire-
safe area is shown in this schematic plan...

oo the building is divided by a fire partition
(FP} into two independent compartments,
each containing an elevatorand a stairwell.,,

...if o fire occurs in any opartment in fire
area A, the occupants can move quickly to
area B and ride out the fire or escape slowly
using the elevator or stair...

...adding communicating doors between each
apartment and through the fire partition will
assure safe evacuation if the carridor be-
comes untenable,

The plan presented on page 64 represents a
variation of this idea; a more elaborate ap-
proach to evacuation is demonstrated by this
plan.

elevators as exit routes

With more and more high rise construction, clevators
take on added importance as potential escape and evac-
vation routes. Elevators ore not counted as exits, but
they can be considered as supplementary escape routes
when they are in distinct areas of refuge. This, of
course, assumes that an emergency power supply keeps
the clevators which are not in the fire arca operating
as usual,
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Even if elevators cannot be depended on as supple-
mentary exit routes, the designer should recognize that
all people (and particularly the elderly) tend to follow
their normal egress paths first. For this reason, second-
ary escape and evacuation routes should be related to
elevator lobbies where feasible. k

summary and responsibilities

While the legal responsibility for the ‘‘choice’ between
escape and evacuation should be placed on the building
codes and regulations, it is today the task of the archi-
tect to make this decision based on a full knowledge
of the problem at hand, the advantages and disadvan-
tages of eoch method, and the code requirements he
must work within, ‘

Once the ‘‘decision’’ has been made, the ARCHITECT
should, :

o Remember that entrapment figures in 1 of every 4
fire deaths.

o Recognize that the provision of exits is not anum-
bers game; each plan configuration must be evalu-
ated in terms of expendable occupants.

e Remember the basic rule for exits: |F UNTENABLE
CONDITIONS CAN BE CREATED BETWEEN AN
OCCUPANT AND AN EXIT, THAT EXIT DOES
NOT EXIST FOR HIM.

o Decrease distances to exits for the elderly if the
code does not recognize this as a specific occupancy
type. ‘

o Carcfully consider horizontal exits as potential
evacuation routes.

e Remember that refuge areas are effective only if

fire can be confined to its area of origin and occu-
pants in that area can be accommodated in on area
of refuge.

o Remember that early extinguishment becomes im-
portant if the occupants are to '‘ride out’’ the fire
in an area of refuge.
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[t may be compartmented by floor. ..

... By dividing floor areas into distinct areas

of confinement. ..
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...0r cach of the living quarters may become
an areaof confinement,
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There are two general approaches that are frequently
taken in defining building compartments ...

Where site and climate permit, the compart-
mentation may be accomplished by physically
separating the fire areas in a campus plan
arrangement., This approach has the advan-
tage of providing (in many cases) ‘‘instant"’
escape, and maneuvering room for fire-
fighting apparatus, It is, however, more ex-
pensive and simply not feasible in many
climates.

A more common approach is that of building
firorrated walls, ceilings and floors to scpae
rota adjacent fire areas.
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compartment design’

Compartmentation is accomplished by using appropri-
ate fire-rated partitions {walls, floors and ceilings) on
ofl sides of the compartmented area. From the life
safety viewpoint, it is important to recognize that a
compartment may be either an area af origin or an area
of refuge. Because of this, the rating of its partitions
(in hours) depends on,

e The amount of time it would take for all people inan
area of refuge to evacuate, escape or he rescued,
ond, 1

e The amount of time it would take to extinguish the
fire in the fire area if the people in the adjoining
area of refuge couldnot escape.

The size of the compartment is also important to life
safety. |f compurtments are small, and access between
them easy, the chances for successful evacuation to
areas of refuge are increased. The problem, of course,
is onc of cconomics: thorough compartmentation is ex-
pensive, and at some point the line must be drawn.

By relating fire loads and potential hazards for given
occupancies, the building codes can provide the mini-

mum hour-ratings of these partitions.

openings in the compartment

{f each fire area could be a six-sided compartment with
4-hour walls, floor and ceiling, and no openings, con-
fincment would be complete, and the life safety of the
occupants in the remainder of the building reasonably
assured. Unfortunately, this is rarely the case. In order
for compartments to function, they must be punctured

by doors, windows, ducts, pipes and other apenings.
Each of these openings intraduces the possibility of
fire spread.

WINDOWS: Windows are particularly susceptible as
paths for fire spread:

An operable window must be assumed to be
an opening in a fire wall (there is no guaran-
tee that it will be closed in case of fire!),
Unless it contains wire or tempered glass, .
even a fixed window will oct as o barrier to
spread for only a few minutes in o severe fire

Windows stacked vertically lic directly in the
path of rising flames. Three-foot spandrels,
horizontal sun-shades, balconies aund decp
recesses are the only reusonable contrals
available to the designer.

A window facing an adjacent fire area is ex.

posed to intense radiation; fire has been

known to “‘leap'’ across fifty-foot separations

due to this radiation. "‘U'’-shaped buildings

‘and courts are particularly hazardeus unless
. adequate spacing (s maintained.
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shafts and vertical openings
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Continvous, vertical openings - elevators,
shafts, chimneys, laundry chutes, chases,
flues, incineratars, courts and light wells -
are potential chimneys and must be carefully
sealed off from odjocent areas.

1

il
Where access to these vertical openings is

required, a '"second line of defense'' should
be incarporated: for example, a fire door from

a laundry chute should open into a fire-rated

room or enclosure.

These vertical openings should be considered
as hazardous areas and sprinklers provided
for control. (These arecas are also prime
locations for detectors). .
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stairways

When a stairway is planned as part of an exit route, it

" becomes an area of refuge and should fulfill all the com-

partmentation requirements above.

Because stairways are designed to serve many, rather

than few, occupants, special care should be exercised
in compartmenting (highest fire ratings in the building)
and selecting materials (lowest flame spreads and fuel
contribution). Doors penetrating the stairway should be
fire-rated and provided with automatic and positive
closure against the pressure of gases and the neglect
of occupants.

‘unobserved spaces

All unobserved spaces - including the boiler rooms,
storage areas, crawl spaces,ond even unrented spaces—
should be treated as hozardous areas. Penetrations
into these spaces should be avoided where unnecessary
and should include o ‘'second line of defense’ such
as sprinklers, detectors, double doors, or sealed pas-
sageways.

role of standards and criteria

[t is in the areas of confinement and control that build-
ing codes should serve as o detailed technical refer-
ence. They should provide accurate standards for
compartmenting without making buildings unduly ex-
pensive,

In general, codes provide extensive standards for com-
partmenting. |f anything, the required fire-ratings are
greater than required for life safety. Where most codes
fail, however, is in not recognizing the lengthened re-

action time for the elderly and not decreasing the sizes
of compartments for their life safety.

summary and responsibilities

FIRE PROTECTION OFFICIALS should,

e Recognize housing for the elderly as o distinct
occupancy type and establish appropriate compart-
ment standards for this housing.

The ARCHITECT bears the prime responsibility for
incorporating  good confinement techniques.  He

should ,

o Realize that effective compartmentation is critical
where temporary refuge is relied on to save lives.

e Remember that code limitations on the size of com-
partments may be somewhat liberal if they have not
been established expressly for the elderly.

e Be careful to maintain the integrity of the compart-
ment as he designs its openings. This requires that
careful attention be given to windows, doors, pipe
ond duct’ openings.

e Protect verticol shafts within the building by pro-
viding ‘'second lines of defense’’ where they open
into other compartments.

@ Recognize that stairwells are aress of refuge as
well as escape routes.

e Consider unobserved spaces as hazardous areos,
carefully protecting their openings into ather com-

partments.

A)
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an intermediate step to extinguishment

Fire control and extinguishment techniques are closely-

“related. The purpose of these techniques is two-fold.

o tokeep a small fire, once ignited, from becoming a
large fire and producing excessive heat, flame,
smoke and gas.

® to ultimately extinguish the fire.

At first glance, these techniques would seem synony-
mous, but there is an important distinction in terms of
life safety: a fire may be controlled, but not extin-
guished, and still allow the occupant a chance to
escape or take refuge and ‘‘ride out” the fire. Control can
be looked at as an intermediate step to extinguish-
ment — a step which "‘buys time'’ for life safety.

general approaches to control

Because control isan intermediate step to extinguish-
ment, the general approaches for the two are similar:

o Limit the source of fuel, by selecting materials
which will not contribute to the spread and growth
of fire.

o Limit the source of oxygen, by blocking its flow
into the fire area.

® Limit the intensity of heat by cooling or smothering
the fire.

The more detailed approaches to be described will, in
some way, reflect one or more of these control prin-
ciples.
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materiols: selection

Judicious selection of materials for structural elements,
finishes, furnishings and contents is the first step to-
ward effective control of fire. In all areas of the build-
ing, care should be taken to use materials which con-
tribute as little fuel to the fire as possible and which
have the lowest possible smoke-producing and flame
spread ratings.

in HAZARDOUS AREAS ...

e Non-combustible materials should be used wherever

possible, particularly where natural ignition sources

(such as heating and electrical equipment and ap-
pliances) are present.

e Non-combystible materials should be ysed for both
structure and finishes where combustibles are con-
centrated (as in paint storage areas) and the radia-
tion-spread possibility is high.

o Fire retardants which delay ignition of the materials
they protect should be considered. An example is
the family of intumescent paints which expand under
heat and insulate the materials they cover. (These
paints generate heavy smoke and may deteriorate in
the presence of moisture, however).

In CIRCULATION ond EXIT AREAS ...

® Materials with the lowest ovailable flame spread
ratings should be used in these areas. Burning tests
have proved that o completely healthy man often
cannot outrun a fire spreading down a corridor’s
walls and ceiling.

e Materials with the lowest possible smoke producing
ratings should be used.

For the CONTENTS of the building. . .

e Materials which have been flameproofed by immer-
sion or spray should be used where economically
possible. Flameproofing treatments, however, must
be very thorough or they may wash awoy in the first
cleaning; the owner should moke sure before in-
vesting in them. u

controlling the oxygen feed

To control fire, it is necessary to consider the oxygen
that must be made available to it as it grows and pro-
duces its life-taking products. This is an obvious
enough thought, but it is easy to underestimate the
pulling power of a vacuum os the oxygen in the im-
mediate vicinity of the fire is consumed; the openings
around a door may serve as a path to keep the fire
going for a long time.

Since the paths of oxygen feed may also be paths of
fire spread, they were considered in more detail in the
last chapter. The designer, however, should be par-
ticularly wary of:

e louvers, transoms, and excessive spoce around
doors.

o operable windows and ventilation openings in the
vertical planes of the building.

e service openings.

e the spuces around pipes and ducts.

Y
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role of stondards and criteria

As hos been previously suggested, it is in the areas
of confinement and control that the building code should
serve its most important function. It should be the de-
tailed technical reference for control techniques by,

e Rcquiring the use of materials of proper ratings,
flame spreads, fuel contribution, smoke and gas

production levels.

o Specifying proven hozardous areas and their mini-
mum acceptable protection.

e Requiring safety devices and safeguards.

o Specifying controls for mechanical and electrical
equipment. '

Unfortunately codes and standards do not always pro-

- vide this “'detailed technical reference’’; and by being

specification-oriented(rather than performance-oriented)
many codes simply reflect the current state-of-the-art
rather than allowing innovation and new approaches.

summary and responsibilities

FIRE PROTECTION OFFICIALS should,

e Consider the building code as a detailed technical
reference for fire control, If this cannot be accom-
plished in the code per se, technical manuals sheould
be prepared.

¢ Upgrade attempts at continuing enforcement by thor-
ough inspection, recommendation, and follow-up
procedures.

As in confinement, the ARCHITECT bcears a great re-

sponsibility for effective control. He should,

® Recognize that fire can be controlled without nec-

essarily extinguishing it.

o Exercisec great care in seclecting materials which
contribute little fuel and produce little smoke for
building clements,

o Exercise great care in selecting materials wnich
produce little smoke and have low flame-spread
ratings for use in circulation and exit areas.

o Exercise great care in selecting materials of low
fuel contribution near and adjacent to ignition
sources.

e Advise the owner to use care in selecting and flame-
procfing furnishings.

e Consider critically any source which may serve to
continuously feed oxygento a fire.

e Undertake judicious selection, isolation and instal-
lation of mechanical and electrical ignition sources.
Automatic shut-down controls, activated in time of
fire, should be included when feasible,

e Consider the use of sprinklers as control mecha-
nisms, particularly in hazardous areas.

The OWNER should,

s Cooperate fully with the architect in authorizing
proper control devices and building features,

»
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introduction

Extinguishment is obviously the final and best answer
to the life safety problem: put out the fire and it can
do no more dumage.

But extinguishment cannot be considered as an isolated
link in the life safety chain.

Who attempts to extinguish a fire, !
How one attempts to extinguish it,
When it is extinguished, and even

I it can be extinguished,

“all dependon other links in the chain.

The seeming simplicity and finality of extinguishment
is misleading in terms of life safety — for many small
fires have become large, multiple-death fires because
of the delay caused by hopeless attempts to extinguish
it by misguided people.

In housing the elderly, since taking refuge rather than
escape will frequently constitute the basis for design,
there will be occupants '‘riding-out’’ the fire in the
building. For these people there must be assured ex-
extinguishment, or escape again becomes necessary.

strategies for exfinguishment

Unless the fire burns itself out, fire is extinguished by
the combination of two forces: an AGENT and some

sort of DEVICE utilized by the agent.



The AGENTS include,
e The OCCUPANT, or someone in the building,

o The BUILDING itself, through design or inclusion

of automatic devices, and
¢ The PROFESSIONAL, such as a fire department.

Devices used by these agents operate on cne or more

principles, all strongly relating to the nature of fire.

Fire may be extinguished by,

e CQOOLING, as with water,
o REMOVING OXYGEN, as in smothering,

¢ REMOVING FUEL, as in removing combustibles
and, by

e INTERRUPTING THE PRODUCTION QOF COM-
BUSTIBLE GASES, aswith chemical extinguishment

Approaches to extinguishment can be determined only
in the light of which AGENTS are available in any sity-
ation, and what DEVICES they have at their disposal.
This will be clarified in the following paragraphs.

the agents

THE OCCUPANT: All occupants have limitations in
extinguishing fire; indeed, the belief that the single
occupant can easily put out the small fire has led to
some of the major fires in our time. The elderly operate
under even more stringent limitations; an elderly woman
cannot remove a smouldering divan from a tenth-floor
apartment, and it is doubtful that she could handle a

40-pound portable extinguisher, or even control a kitch-
en grease fire.

This . thinking rules out dependence on the elderly
occupant as a prime agent for exﬁnguis'nment.

THE BUILDING: The role of successful compartmenta-
tion in confining and controlling fire has been dis-
cussed previously. Other building features and devices,
such as standpipes and automatic sprinklers, will be
discussed in detail as extinguishment devices,

THE PROFESSIONAL: A fully-equipped and properly
trained fire-fighting unit provides the most positive
assurance of extinguishment if it can effectively per-
form before critical levels are reached in occupied
areas of the building.

[t is unrealistic to take the assistance of the profes-
sional fire-fighter for granted:

e First, there must be assurance that professional
help can arrive quickly and in sufficient number.
It has been suggested that -~ before design and
safety decisions are made — the people responsible
for a housing for the elderly project should wait on
the proposed site, stop watch in hand, and sound a
fire alarm. The quantity, quality, and the reaction
time of the response will begin to establish the
parameters that determine the design.

e Even if the response is good, there are other factors
which control the performance of the professional
fire fighter. .These include water supply, site and
building access, maneuvering area for equipment,
possibility of temporarily impassable routes, and
so on.
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Where codes and regulations cannot cope with these

issues (some are minimally reflected in fire zones,
heights and separations, etc.), it becomes the task of =
the designer to determine which elements of the life. -
safety chain must be strengthened to campensate fork‘
inadequate water supplies, poorly equipped fire depart-

ments, poor site conditions, and other limitations.

the devices

THE OCCUPANT HIMSELF: The first extinguishing
device is the accupant, his hands, his feet, his ability
to throw water on the fire or beat it out with a blanket.
As indicated above, this device for extinguishing fire
cannot be depended on in housing for the elderly.

PORTABLE EXT(NVGUISHERS Cumbersome portable
equipment ‘is less effective in housing for the elderly
(because it ‘often depends on the occupant, with his
limitations, ta operate); it should, however, be available
in hazardous, public, and other supervised areas.

The danger of portable extinguishers lies in the im-
plication that the occupant is expected to fight the fire.
The bosic rule is that if any other individual is con-

ceivably endangered: first sound an alarm.

Fire cxtinguishers come in many types and are de-
signed to put out different kinds of fires; an improper
extinquisheris notonly uscless but is often dangerous.
Fire extinguishers are classified by the type of fuel
involved and the technique used:

class fuel technique
CLASS A paper, wood, cloth cooling
CLASS B gasoline, oil,grease  smothering

CLASS C  electrical non-conducting
agents

‘ Certain all purpose extinguishers are beginning to be-
come available

.

STANDPIPE AND HOSE A sfondpepc and hase system
can be likened to an internal fire hydrant with the hose
already connected. While it is primarily designed for
professional fire-fighters, it can be'used by personnel
and attendants (not the- e{derly occupant) if the stand-

pipe isof the "'wet’" variety,

The distinction between fhc two typcs of standpipe
systems ss important; ‘

e The DRY STANDPIPE is not attached to a perma-
nent water supply. [t must be fed by fire fighters
from outside the building and is, therefore, limited
to their use.

» The WET STANDPIPE is connected to an assured
water supply and will pour water on the fire as soon
as it is activated. When the system is designed for
use by personnel or attendants, a wet standpipe is
necessary. This is particularly important in rural
settings where professional assistance may be more
than minutes away.

AUTOMATIC SPRINKLERS: An automatic sprinkler
is a nctwork of pipes and distributing heods designed
to distribute water in sufficient quantity to extinguish
or confine the fire; its mechanics arc simple to under-
stand:
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e the piping 'system operates trom a large main water
supply. ’ ‘

o the system may be “‘wet’’ (water in the piping), or
“dry’’ (if there is danger of freezing).

o the distribution heads are usually activated by fusi-

ble links which melt at a predetermined temperature,
but they may be activated by detectors of any type.

o the distribution heads, usually discharging at 15
psi, form patterns 16 feet in diometer, 4 feet below
the sprinklers. Heads are spaced with on overlap-
ping pattern so that only about 100 square feet is
covered by a single sprinkler.

e o system for controlling water flow is used as an
alarm or early warning system which is activated
whenever water flows through the system.

The advantages and disadvantages of sprinkler systems
are critical to life safety and are summarized on the
chart, '

extinguishment and the elderly

One of the potential agents for extinguishment — the
OCCUPANT - cannot be depended upon. This implies
that other agents — the BUILDING and the PRQFES.
SIONAL take on added significance. For this reason,
DEVICES which depend on the occupant for use — such
s partable extinguishing equipment — become less im-
portant. Conversely automatic extinguishment takes
on odded importance.

the advantages of automatic sprinkler systems
include:

o The life safety record of sprinklers is statisti-
cally impressive. There is no record of multiple
life loss in fully sprinklered buildings.

® In the large majority of fires only one or two
heads are activated, holding water damage to
a minimum.

® The system can successfully monitor and ex-
tinguish or control fire in unobserved or hazard-
ous areas.

® |ts relatively high initial cost con usually be
amortized in insurance savings in from four to
a dozen years,

the disadvantages of automatic sprinkler systems
include:

® Unless specially activated by detectors the
normal relatively high fixed temperature heads
are not activated by slow or smouyldering gas-
eous fires,

o Under normal operating conditions Critical
Levels are frequently reached before the head
is activated.

® A sprinkler system requires a positive and
relatively large reservoir of water which is
becoming increasingly difficult to obtain in
rural areas.

@ Sprinkler systems are expensive to install.
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in relating extinguishment to other links in the life safe-
ty chain in this occupancy type, it is suggested that, -

o Detection, alarm, escape (or taking refuge), confine-

ment and control all take precedence over profes-
sional extinguishment. Professional extinguishment
is necessary particularly from the property viewpoint,
but alone it cannot be depended on to save lives,
unless almost instantaneous and comprehensive re-
ponse can be guaranteed!

The record on cutomatic extinguishment is good,
especially in terms of multiple life loss, but initial
cost will probably remain a determining factor in
its use.

The alarm should be sounded first, unless the fire
is so small that it can be extinguished surely and
easily, and without risk.

Where refuge is involved (as opposed to escape)
and where occupants may be “'riding out’’ the fire,
assured extinguishment is of particular impertance.
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THE FUTURE

" the future

It is appdrent from what has been said in the body of

.+ this document that life safety from fire is today, more

) ~anART than a SCIENCE. Until this situation is chang-

ed, subjettive rather than objective life safety must
be the rule rather thdn the exception.

What would characterize a SCIENCE of life 'safety?
The answer liesin the ability to predict quantitatively
two conditions directly related to a specific fire:

1. When the fire protection engineer can predict, in
the planning stages, the time it will take to
reach ‘intolerable levels in any space in any

building. (CRITICAL TIME).

2. When the architect-psychologist can predict the
time it will take any occupant located anywhere
in the building to achieve life safety. (RE-
ACTION TIME).

Raising the state-of-the-art to the point where it is
possible to quantitatively define and evaluate means
for achieving life safety will not be an easy task, but
it is not an impossible one. In broad terms, what is
needed includes:

1. A systematic attack on the entire problem of life
safety from fire. Some method must be cstab-
lished to coordinate the current fragmented cf-
forts in the ficld of fire safety by employing the
scicntific methods found so cffcctive elsewhere.



THE OCCUPANT . . . IR

2 The ‘employment of new tools and techniques,
such as computer simulation of fire behavior, to
accurately predict the probable results of a fire
before the fact of a fire.

This requires that the attack be pressed on a variety
of fronts:

THE NATURE QOF FIRE. ..

.an increased understanding of the physics and
chemistry of fire is necessary to predict its be-
havior and its spread under varying conditions.

.each fire is a potential laboratory involving size,
shape, materials, climate, layout and many other
factors related to the behavior of fire. Some
method must be developed to relate sumuluhon
to actual fire conditions.

'

... greater emphaosis must be placed on understand-
ing the individual occupant, his characteristics,
and limitations in all endeavors relating to life
safety.

...more must be known about the occupant, his

characteristics, and how he behaves in time of
fire. Questions such os these must be answer-

od .

® what temperature range is critical for an
elderly occupant?

® what are his toxic gas tolerances?

e what auditory and visual responses are nor-
mal?

o what is the psychological reaction to fire?

¢ how quickly will he normally react to an
alarm?

o how far and how fast can . he move when
awakened?

1
é

® etc.

FIRE PROTECTION .

.. the importance of prevention activities cannot bé: V
overstated; too often the potential of prevention '
is nullified by inadequate staff and lack of ‘en- -
forcement authority.

.. the potential of every fire as a laboratory should
not be overlooked. More data or specific fire ex-
perience is critical to a scientific approach to
life safety.

DETECTION .

.. the potential of automatic detection must be ob-

jectively investigated; there exists little ev-
idence relating to its function, sensitivity,
performance, reliability and limitations. Ficld
results on all types are unavailable, and per-
formance has been clouded by exaggeration, mis-
use and misunderstanding. Meaningful, objective,
standard tests and evaluation arebadly nceded.
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ALARM . .. : ‘ EXTINGUISHMENT . . .

... the development of self-contained, automatic ex-
tinguishing equipment would be of great value
to persons such as elderly occupants in hazard-
ous household areas.

...in many occupancies,such as in housing for the
- elderly, the reliance on the individual occupant
, to transmit the call for outside assistance cre-
”‘s ates an additional hazard to occupants. Some
inexpensive, automatic, fail-safe device is needed
as a primary, or back-up, system in calling for PHILOSOPHY AND RESPONSIBILITY , ,,
outside help after a fire has been detected. : ' _
..a clear-cut philosophy of life safety must be
established for each occupancy type.

ESCAPE OR REFUGE . . .

. greater emphasis on the potential importance of
taking refuge(rather than escaping)as alife safe-

...a clear assignment of responsibility for each
life-satety decision must be made; this involves

ty mcasure is warranted in many occupancies.

. concepts with the definiteness of “‘expendahility’
must be developed and used to evaluate escape

a re-orientation from the minimum standards nec-
essarily set by codes and regulations to the ap-
propriate decisions arrived at within the frame-
work of an overall life safety philosophy for each

and evacuation routes, occupancy.

. further work and research in the field of arca and g T
height limitations, egress and exit requirements - \ H
arc necessary. T O

CONFINEMENT AND CONTROL ...

.the physics and chemistry of fire are generally
understood, but the mechanics of fire spread
needs a great deal of attention.

In summary, a technology which is capable of measur-
ing the temperature and gascous composition of the
surface of Yenus should have little trouble in pre-
dicting the temperatures and gascous composition of
the apartment next door in the event of fire.

..the developments of positive flame-proof and
firc-proofing micthods for surfaces and furnish-
"ings are a distinct need.

Nor should it be difficult in an age of computers to

record and profit frqm the lessons taught by almost one

million building fires per year.

... better standards for both heating and electrical
90 appliances and equipment are necded.




