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F A SEAIES

New Study Emphasizes Need for
Fire-Resistant Construction
in Low-Rise Multifamily Buildings

-

The fire in this low-rise mullifamily project was called tha most destiuctive fre in Houston | Texas) hisiory. Five hundied unils
were desiroyed, BOO people were lalt homeless, and 55 millon in properly was losl. Construchon. wood frame, no firewalls
wood corfidor walls, wood rafters and rool, (Pholo: Houshon Chipmicle)

Introduction

A revealing report examining fire losses in multi-
family residences by construchion lype has been
prepared by the University of Maryland's Depart-
ment of Civil Engineerning ® The report is based on
a sludy made to delerming whether there is a rela-
tionship between construclion type and fire losses.
Maost of the data apply to low-rise construction but
some of the data gathered are for fires in mid- and
high-rise multifamily buildings. All of the informa-
tion |s valuable in studying low-rise fire prolection

Evidence oblained during the one-year study
conlirms that concrete and masonry construction
in apartment buildings offers the most resistance
to fire spread and damage. while unprotected
wood-frame construction offers the least resist-
ance lo lire spread and damage

MNew Information

The Uriversity ol Maryland report s important
because fire loss data based on type of residential

construction had not previously been available or
published

The report compileg data from actual fires and
presents the lindings inamanner that can be used
by those wishing to improve hire protection and
liresatety

The new informalion was developed by analyz-
ing data oblained from the Uniled States Fire Ad-
ministration Fire Data Cenler. The sludy was
based on 27.000 fires reported from Ohio, Michi-
gan, Missouri, and Oregon for 1976and 1977, and
California for 1975-77 Fire spread, property dam-
age, and casuallies were analyzed

Tragic Losses

In the United States, residential fires lake more
lives and destroy maore properly than lires in any

‘Fue Losses n Low-Rise Muldamily Residences, Universily
ol Mardand Department ol Civil Engineenng Collega Park
Md._ 1979
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generalizations of four comman construclion types that can be

subdivided inta elght types faund in building codes Low-risa multifamily residential bullsings bu It to the samae standards as
gingie-family homes (Type 8) creale a dangarous patential far fire lragedy

other type of bullding. They account for 68% of all
latalities, 57% of all injuries, and 43% of all prop-
erty losses. Approximately 7500 fire deaths ocour
each year, 5000 of which are In residential fires.
Fire injures 300,000 people each year, including
50,000 who reguire exlended hospitalization. Al-
most $3 hillion worth of propeny is desiroyed
annually by fire. The total economic cost of fire in
the United States is estimated conservalively at
$11 billon per year

Roughly 25% of all residential fires ocour inlow-
rise multifamily buildings. These struclures are
built to essentially the same standards as trach-
lional single-family homes. In mullifamily uris,
however, residents are more vdinerable to the
actions ol their neighbors than are people living
in single-lamily homes,

Findings

The poar performance of combustible multitamily
bulldings and the potential for decreasing lire
lpsses through the use of noncombustible con-
struction is clearly indicated in the sludy

Here are some of the findings

1. The relative probability of fire damage in:
creases as lhe fire-resistant characlerisiics
of construction decrease,

2 The percentage of out-ol-conirol fires in-
creases as the fire-resistant quality of con-
slruction decreases

3 Interior wall assemblies appear 10 have the
greatest overall effect on the extent of fire
damage, with the relative probability of fire
spread increasing as the fire resistance of
these walls decreases

Plywood subllioor




4, There ig a trend toward increased properly
loss as canstruction fire resistance charac-
lenistics are reduced, Approximalely 30% to
A0% of all tires occurnmng in multitamily Build-
ings cause damage in excess of 1000

States Reporting in 1979 Study

Data Base ‘.;{‘Li
The fires usad n the study were tires originating f..?
inside a bullding whether or nol they caused dam- =9
age lo Ihe struclure o

In four of the states studied—Ohio. Michigan,

Missour|, and Cregon—eight consfruction types

are available; California has lour canstruchion

classifications. Some information related to Cali- A
fornia is omitted in 1his publication, bul nat in the , |
sludy -

The eight canstruction lypes are shown in the infermation dar 27,000 fires was obtained for Ohio, Michigan,
Battom line of Table | and are [dentified with the tdissautl, Oregan, and Califormia tor the 1979 fire study A 1960
nomenclature of each model code FIgE.. 1.4 are study of multilamily-building fires will gather dala from 14
drawings of typical construction types. but do not fpas
include all delails ol construction,

The dala collected were resiricled to aparl-
ments, lenements, and flats, Information abodt the
lype of occupancy use was obtained for three
sizes of occupancy: 1—3- to 6-unit bulldings; I1—
7-i0'20-unitbulidings: and i —over-20-uUnjt bulic- tion, As the use ol lire-resislant canstruction in-
ings. While categories | and Il refer 1o low-rise creases, the extent of fire damage decreases
buildings. some mid- and high-nse buldings are
included in category 1

Fire Damage Risk and Probability

Table 2 gives a fire damage risk factor lor each
Construction Type and construction type by project size The study uses
Extent of Fire Damage the term ‘risk factar” as a means of assessing the
Fire damage is the extent of the burned ar charred pessibility of fire damage extending beyond the
area in a struclure. In order to determing the inll- rogm ol fire origin, The relative risk factor is the
ence ol construction type on containment of the ratio af risk for any canstruction type 1o the risk for
fire, only those fires that involved at leasl the en- Type | construction (lireproal, fire resistive)—the
tire room of fire origin were used n the sludy construction Iype which performed 1he best
These are referred 1o as oul-ol-contral fires, Clearly the construction ly pe used in multitamily

Thegraphs inFigs. 5 and 6 show the percentage bulldings is important 1o the confinement and re-
ol out-of-control lires based on construction typea. duction of damage from fire. Materials used lor
In Fig. B. construction Type A 15 fire resistive and wall, floor. and roof construction are all impartant
Type D 1s equivalent to frame construction in reducing fire damage. The requirements lar

These graphs indicate hat the extent of lire each of these companents in the four Calilornia
damage is related (o the type of bullding eanstruc- constructian lypes are shown in Table 3,

Table 1. Types ol Consiruction in Model Buillding Codes

Construction typa
Code Hagvy Ordinary Frama
Firaproal Mancombustible timber | Protected | Unprotected | Protected | Unprotected
BBC 1978 14 18 28 28 2C a4 aB ac 4A 4B
SBC 1976 | I - 1Y-1 V-0 1 -1 V-0 Wi-1 VI-0
LIBC 1876 - 1-FR I-FR I1-1 I=N IM=HT 111 =M W1 =M
Fire reaitive Limited comBbustible

NBC 1876 Type A | Type B | Protected ! Linprotected Efnﬁ?:g = Ordinary o rranrﬁg
Bt Bludy 1 3 4 2 5 6 7 8




Mary frresalely -constious commundies are nsisting upan
fire-resistant construction for low-rise aparmant Bulidings
The eoncrete loprs and masenry in 1Mis bullding regist fire, re-
duce proparly loss, and prolect residenls (Phoio: % Thom Abel
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Fig. 5 Parcantage of oul-ol-confrol fires (O, Michigan
Missouri, and Crogon)

interior wall construction is ol primary impor-
tance in reducing lire damage

3 For farger buldings (over 20 units), the Hoor
and roal construction 15 of primary impor-
tance in reducing fire damage

Property Losses

Data were compiled o delermine property losses
for each of the canstruction types shown in Table
1. The relalive avarage loss—Ihe ratio ol average
loss per fire for any construction lype to the aver-
age loss per fire for Type | construction=—is given
for each construclion lype in Figs 7 and 8 The
figures show a trend loward increased properly
lesses when (here s & reduction in the use of fire-
resislant construction In construction Type 8 (un-
prolecied frame), approxmataly 42% ot all tires
rasull in mare {han $1000 in loss Between 90%
and 95% of all properly lossas from fire ocour in
Type 8 bulldings

Sprinklers and Detectors

The. limited data avalable suggest thal sprinkler
systerns and smoke delectors may be less effec-
live in suppressing lires and alerting building oe
cupants than is commaonly beliaved

Table 2. Fire Damage Relative Risk Faciors by Size of
Project {Ohio, Michigan, Missouri, Oregon)
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Fig. 8, Percentage of out-al-confrol fires (Callcnial

The data on the Calilarmia fires indicate the fol-
lawing
|. Far smaller buildings {3 1 6 units), the type of
gxterior wall censtruction 1$-of primary impor-
tance in reducing fire damage,
2 For medium-size buldings (7 10 20 units), the

Project size
Construction
Ilypa | ] 1 | All uses
-6 units | T-20 units | Over 20 units

1 1.0 1.0 1.0 1.0
a e e we e
3 1.22 0.5 1.33 1.13
4 1.38 1.09 0,83 13
g 1.45 1.49 2.33 1.76
8 178 1.62 2.86 2.08
Fi 1,95 1.62 2,49 218
8 2.36 1.63 220 202
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Table 3. California Construclion Types
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Conclusions

The information oblained in this study 1s especially
significan! because | examines the resulls of reai
lires. Il appled to the planning and construction ol
multifamily buildings, the new findings can be val-
uable in reducing loss ol e and property damage
due ta fire

The influence of construction type an liredarm-
age is shown lor the stales studied As the use of
fira-resistant construclion increases, the exlent of
fire damage and the risk of exlensive fire damage
decrease

Data are imited for evaluating smoke-delector
and sprinkler-system parformance, however, 1he
data analyzed indicate that lalure rates of both
detectors and sprinklers may be significant

Relationships between construchon type and
fire casuglies cannol be stalad until the data base

[ hig g tha charmod wieckage of a live-alarm lira 1hal desiroyved
100 wndts i 10 buildings of bwo fashionable apartmenl com-
plexes, Firo-resiatan) construchon can help provant this do

is increased

siruction (Photo by Davie G, Baker)

The Future
Anoither study af mullifamily-bullding fires 1s baing
conducted with the number of stales expanded 1o

[ourtean
These siudies should alerl the construction in

261 dustry, municipal and buillding ollicials, insuranoe
_ companies, linancing agencies, and the public 1o
0 1.3 1he nead and potential for improving the quality of
- [ lire protection for multitamily housing
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