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

The fire in this low-nse multifamily project was called the most destructive fire in Houston (Texas) tustory Frve hundred units
were destroyed, 800 people were left homeless, and $9 million in property was lost Construction wood frame. no firewalls
waod corndor walls, wood rafters and root (Photo Howston Chramicie)

Introduction

A revealing report examining fire losses in mult-
family residences by construction type has been
prepared by the University of Maryland's Depart-
ment of Civil Engineering * The report is based on
a study made to determine whether there is arela-
tionship between construction type andfire losses.
Maost of the data apply to low-rise construction but
some of the data gathered are for fires in mid- and
high-rnise multifamily buildings. All of the informa-
tion is valuable in studying low-rise fire protection.

Evidence obtained during the one-year study
confirms that concrete and masaonry construction
in apartment bulldings offers the mosl resistance
to fire spread and damage, while unprotected
wood-frame construction offers the least resist-
ance 1o fire spread and damage.

New Information

The University ol Maryland report is important
because fire 10ss data based on type of residential

construction had not previously been avallable or
published

The report compiles data from actual fires and
presents the findings ina manner that can be used
by those wishing to improve fire protection and
firesatety

The new information was developed by analyz-
Ing data obtained from the United States Fire Ad-
ministration Fire Data Center. The study was
based on 27,000 fires reported from Ohio, Michi-
gan, Missoun, and Oregon for 1876 and 1977 and
Califorma for 1875-77 Fire spread. property dam-
age. and casualties were analyzed

Tragic Losses

In the United States, residential fires take more
lives and destroy more property than fires in any

‘Fire Losses in Low-Aise Multitamuly Residences, University
of Maryland Department af Ciwl Engineening, College Park,
Md., 1979
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Noncombustible Construction Frame Construction

Figs. 1-4. These skelches of low-rise multitamily bulldings are generalizations of four common construction types thal can be
subdivided into eight types found in bullding codes. Low-rise multifamily residential buildings built to the same standards as
single-family homes {Type 8) create a dangerous potential for tire tragedy

other type of building. They account for 68% of all  Findings

fatalities, 57% of all injuries, and 43% of all prop- The poor performance of combustible multifamily

erty losses. Approximately 7500 fire deaths occur builldings and the potential for decreasing fire

each year, 5000 of which are in residential fires losses through the use of noncombustible con-

Fire injures 300,000 people each year, including struction I1s clearly indicated in the study.

50.000 who require extended hospitalization. Al- Here are some of the findings:

most $3 billion worth cf property is destroyed 1. The relative probability of fire damage In-

annually by fire, The total economic cost of fire in creases as the fire-resistant characteristics

the United States is estimated conservatively at of construction decrease.

$11 billion per year. 2 The percentage of out-of-control fires in-
Roughly 25% of all residential fires occur in low- creases as the fire-resistant quality of con-

rise multifamily buildings. These structures are struction decreases.

built to essentially the same standards as tradi- 3 Interior wall assemblies appear to have lhe

tional single-family homes. In multifamily units, greatest overall effect on the extent of fire

however, residents are more vulnerable to the damage, with the relative probability of fire

actions of their neighbors than are people living spread increasing as the fire resistance of

in single-family homes. these walls decreases.



4 There i1s a trend toward increased properly
loss as construction fire resistance charac-
teristics are reduced. Approximately 30% to
40% of all fires occurring in multifamily build-
INgs cause damage in excess of $1000.

Data Base

The fires used in the study were fires oniginating
inside a building whether or not they caused dam-
age 1o the slructure

In four of the states sludied—Ohio, Michigan,
Missour, and Qregon—eight construction types
are avalable; California has four construction
classifications. Some information related 1o Cali-
fornmia 1s omitted in thus publication, but not in the
study

The eight construction types are shown in the
bottomn line of Table 1 and are identified with the
nomenclature of each model code. Figs. 1-4 are
drawings of typical construction types, but do not
include all details of construction.

The data collected were restricted to apart-
ments. tenements, and flats Information about the
lype of occupancy use was oblained for three
sizes of occupancy. |—3- 10 6-unit bulldings: 11—
7-10 20-unit bulldings; and Il —over-20-umt build-
ings While categories | and Il refer to low-rise
buildings. some mid- and high-rise buildings are
included in category il

Construction Type and
Extent of Fire Damage

Fire damage 1s the extent of the burned or charred
area in a structure In order to determine the influ-
ence of construction type on containment of the
fire. only those fires that involved at leasl! the en-
tire room of hire ongin were used in the study
These are referred to as out-of-control fires.
The graphsinFigs 5and 6 show the percentage
of out-of-control fires based on caonstruction lype
In Fig 6. construction Type A is fire resistive and
Type D is equivalent to frame construction
These graphs indicate that the extent of fire
damage is related to the type of building construc-

States Reporting in 1979 Study

Information for 27.000 fires was obtained for Ohio, Michigan,
Missoun. Oregon, and Califorra for the 1979 hire study A 1980
study of multifamily-buillding tires will gather data from 14
slales.

tion. As the use of fire-resistant construction in-
creases, the extent of fire damage decreases

Fire Damage Risk and Probability

Table 2 gives a fire damage risk factor for each
construction type by project size. The study uses
the term “risk factor” as a means of assessing the
possibility of fire damage extending beyond the
room of fire ongin. The relative nisk lactor is the
ratio of risk for any construction type to the risk for
Type | construction (tireproot. fire resistive)—the
construction type which performed the best
Clearly the constructiontype used in multifamily
builldings s important to the confinement and re-
duction ot damage from tire. Materials used for
wall. floor, and roof construction are all important
in reducing fire damage The reqguirements for
each of these components in the four California
construction types are shown in Table 3

Table 1. Types of Construction in Model Building Codes

Construction type
Code Heavy Ordinary Frame
Fireproot Noncombustible timber | Protected | Unprotected | Protected Unprotected
BBC 1978 1A 1B 2A 2B 2C 3A 3B 3C 44 4B
SBC 1976 | I — V-1 IV-0 11 V-1 V-0 ViI-1 VI-0
UBC 1876 - 1-FR I-FR -1 I-N IV-HT Ii-1 HI-N V-1 V-N
— Fire resistive Limited combuslible Heavy B B B Wood
Type A | Type B | Protected | Unprotected | timber ¥ frame

Md study ‘s

1979 1 3 4 2 5 6 7 8




interior wall construction is of primary impor-
lance in reducing fire damage.

3. For larger buildings (over 20 units), the floor
and roof construction is of primary impeor-
tance in reducing fire damage

Property Losses

Data were compiled to determine property lasses
for each of the construction types shown in Table

1 The relative average loss—the ratio of average
loss per fire for any construction type 1o the aver-
age loss per fire for Type | construction—is given
for each construction type in Figs. 7 and 8 The -
figures show a trend loward increased property
losses when there is a reduction in the use of fire-
Many fresafely-conscious communilies are insisling upon resistant construction. In construction Type 8 (un-
e s ot oo etorods e, DIOteOISd el Sppiouimitoly 474 ol ol 1es
i puocp:ny s A protaet it [”th% S Thom Aber  TESUIL in more than $1000 in loss. Between 90%
1978) and 95% of all property losses from fire occur in
Type 8 buildings.

il - Sprinklers and Detectors
, 645 2 . .
61.7 The imited data available suggest that sprinkler
Percentage 6Of 555 3 f
of Hides s systems and smoke delectors may be less effec-
extenting 50% Ty — tive in suppressing fires and alerting building oc-
beyond 4ol 218 cupants than is commonly believed
room of
arigin 30
201
10
0 2 Table 2. Fire Damage Relative Risk Factors by Size of
AR S T L Project (Ohio, Michigan, Missouri, Oregon)
Construction type _
‘Dava tor Type 2 construclion msuthcient 1or reliable values ConstR R Project size
type I 1 1= All uses
Fig 5 Percentage of out-of-contral fires (Ohio, Michigan, 3-6 umits | 7-20 units | Over 20 units
Missouri, and Oregon) ] 10 10 10 10
7ok 3 122 0.90 133 113
4 138 1.09 092 131
Percentage 60 57.3 56.8 5 145 1.49 233 1.76
ol tires 6 178 162 286 209
e O Y 46 4 7 1.95 162 2 49 218
beyond 40l 8 2.36 1.63 2.20 2.02
room of ol ‘Some i ane ngh nse bukdings are included
orgmn 3 &in low-n5e I‘jlul|l1-."|\:;b noralegory 1
agt “insuthcent dala lar rehadle values
10F
0
A B G D

Construction lype

Fig. 6. Percentage of out-of-control fires {California) Table 3. California Construction Types

Extenor Interior | Floor and roof

Type wall wall conslruction
The data on the Calforma fires indicate the fol- A N N N
lowing B N N e
1. For smaller buildings (3 to 6 units), the type of C N (@) C
exterior wall construction is of primary impor- D c c c

tance n reduCH‘lg “re damage NOTE N o= Noncomnbustible
2. For medium-size buildings (7 to 20 units), the = Combushible



Thisis the charred wreckage of a five-alarm fire that destroyed
100 units in 10 buildings of two fashionable apartment com-
plexes Fire-resistant construction can help preven! this de

slruction (Photo by Dawd G Baker)
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Fig. 7. Relative average loss per hire (Ohio. Michugan, Missoun,
and Cregon)

Conclusions

The information obtained in this study is especially
significant because it examines the results of real
fires. If applied to the planning and construction of
multifamily buildings, the new findings can be val-
uable in reducing loss of life and property damage
due to fire

The influence of construction type on tire dam-
age 1s shown for the stales studied. As lhe use of
fire-resistant construction increases, the extent of
tire damage and the risk of extensive fire damage
decrease

Data are imited for evaluating smoke-detector
and sprinkler-system performance, however. the
data analyzed ndicate lhat fallure rates of both
detectors and sprinklers may be significant

Relationships between construction type and
fire casualties cannat be stated until the data base
IS Increased

The Future

Another study of mulhfamily-buillding fires 1s being
conducted with the number of states expanded to
fourteen

These studies should alert the construction in-
dustry. mumcipal and building officials. insurance
companies, financing agencies, and the public 1o
the need and polential for improving the gually of
fire protection for multifamily housing

Organizations represented on the
CONCRETE AND MASONRY INDUSTRY

FIRESAFETY COMMITTEE
BIA Brick Insutute of America

CRSI Concrete Reinforcing Steel Institute

ESC&SI Expanded Shale Clay and Slate Institule

NCMA  National Concrete Masonry Association

NRMCA National Ready Mixed Concrete
Association

PCA Portland Cement Association

PCI Prestressed Concrete Institute

PTI Paost-Tensioning Institute
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Fig. 8. Relative average loss per tire (California)

This pubhication 1s inlended for Ihe use of professional
personnel competent 1o evaluate Ihe significance and
limitations of its conlenls and who will accept respon
sibility tor the application of the matenal it conlaims The
Concrele and Masonry Industry Frresafely Committee
disclaims any and all responsibility for application of the:
slated principles or for the accuracy of the sources
other than work pertormed or information developed by
the Commiltec.



Concrete and Masonry Industry Firesafety Committee

5420 Old Orchard Road, Skokie, lllinois 60077
Printed in US A SR209.01B





