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BUILDING CONSTRUCTION INFORMATION FROM THE CONCRETE AND MASONRY INDUSTRIES

Building Fire Protection

NO. 4 OF A SERIES

Into Low-Rise Multifamily Homes

T

Oceupants of this concrele and masonry apariment can
rest assured they are protected by concrate lloors, walls,
and ceilings from the spread of lire.

Introduction

The loss ol lite and property from fire in garden
apartments, townhouses, and other low-rise muilti-
family residences (buildings with up to three
floorsy can be reduced by upgrading codes and
standards governing construction malterials and
methods.

Townhouses and low-rise multifamily residen-
tial buildings contribute heawvily o current fire-loss
statistics. Inthe United States alone, il is estimated
thal rare than 6.600 people die annually from fires
n residential buildings of all types. Corresponding
properly damages amoun! 1o over $1 billion each
year, A very high percentage of these fire losses
can be attnbuted o housing facilities consiructed
under liberal bullding codes

One way o promote greater fire safely lolile and
praperly Is to require better fire-resistant con-
siruction through the upgrading of building regula-
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tions. By strengthening code provisions, fire pro-
tection of low-rise buildings can be improved

Residents Need More Protection
Residenis of townhouses and low-rise apartments
often are exposed to unneceassary fire hazards be-
cause (hey are not getting the necassary fire pro-
leclion. Usually these residents are not aware of
lhe hazards because they depend upon the com-
munity's building codes lor protection

Many codes allow the same combustible con-
struction that is used in single-family residences
1o be used in the construction of multifamily hous-
ing. However, there should be a grealer distinction
made batween the high percentage of fire risks in-
herent in multiple-dwelling units and the compara-
tively low percenlage ol lire risks inherent in
single-family homes
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To be effective, a party wall must extend above the roof in
a combustible building, Unless (his concrete masonry wall
Is compleled at least to the top of tha rool, lire could spread
Irom one unit to another by the igniting of the wood fram-
ing materials. When the wall is closad in, itwill be assumed
that it is noncombustible 1o the top. Buillding inspection |s
especially impartant in this lype of construction

This three-story apartment building undar construction is
comparimented with noncombustible floors, walls, and
ceilings. This helps contain smokeand fire within a unit lor
a longer period of time than would be possibla with com-
bustible building materials.

This three-story apartment building has several fire-pro-
lective alements. Mole the masonry firewall extending
above the roof line and out from the building. The mansard
roof sheathing is combustiple, bul is firestopped by acon-
crete masonry wall. [Lis not necessary to extend a lirewall
through a fire-resistive roof,

As the number of residents housed in a building
increases, the potential fire hazards also ncrease
and the necessity loradequate fire prolection be-
comes considerably more acule. Shared walls
lloors, and rools increase the danger of fire. Fire in
gne unit or common area endangers all residents

Consider Fire Safety Well In Advance

The possibility of fire in either a family unil or a
common building area should be considerad well
in advance of the construction of the bullding. With
this in mind, the first step is to design the struciure
1o prevent the spread of a fire. The major require-
ment of low-rise multifamily construction s that
the building be erected in such a way thal the lire 1S
confined 1o as small an area as possible and the
number of affected dwelling units is kept toa min-
mum

Build Fire Protection In
There are many ways (o build fire prolection inio
low-rise multifamlly residences, but the following
meet fundamental protection needs
Comparimentation. Compartmentation will re-
sist the spread of firg, but compartmentation alone
is nol adequate protection. The structural enve-
lape comprising the compartment should be con-
strucied of fire-raled assemblies using Noncom-
bustible materials, This type of construclion pro-
vides the needed protection for structural integrly
as well as for resisting the spread of lire Irom one
unit lo anolher, Concrete, concrate masonry, of
brick walls will control and limit the spread of fire
Each dwelling unit should be enclosed with such
noncombustible materials.
walls. The bullding should have a minimum al 1-
haur fire-rated construction for walls between the
units and also for corridor walls. Howeaver, 2-hour
tire-raled noncombustible assemblies are prel-
erable. Fire spreads rapidly 1o adjaining. unils
through common attics, floors, and walls made of
combustible malerials. Fire officials have noted
some early failuresin supposedly 1-hour fire-rated
walls in apariments. This could be a resull of using
combustible materials in raled assgemblies, or in-
adequale construchion practices

Firewalls—barriers intended to limit the spread
of fire—are excellent lor separating dwelling unils.
However, firewalls are sometimes terminated at
ihe ceiling line. To be completely etfective, fire-
walls should extend from the foundation up fo and
through the roof

Firewalls should be continuous and of concrate,
concrele masonry, or brick, parapeted through
combustible rools and projected through the ex-
terior wall or joined lightly to an exterior cancrele,



Small low-rise apariment buildinga with cencrete hollow-
core Hloors farming balconigs. Exlerior walls are masonry,
Bulldings such as this will nat grevent fire from starting in
combustible furnishings, but fire-resistiva stroctural ele-

ments can limit the Tire to the area of arigin
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Saction through a two-story apartment building shows an
example ol the use of firo-resistive structural materials,
This also would ba appropriate for protecting cccupants
of houses aligned in a row, Balcanies add to the marketing
valug of the project, This is an econamical and practical
method of construction in addition to prowiding fire pro-
tection, Also impartant is tha fact that insurance premiums

and mainienance are low.
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concrete masonry, or brick wall. The firewall
should be extended several leet beyond the wall of
the building, where the exterior walls are combus-
tible, to prevent fire passage arcund Ihe wall.

Exterior walls should be fire resistive. Combus-
tinle wall materials and finishes add fuel that al-
lows fire to climb vertically and spread along the
antire wall of the building.

Floors. All floors in the bullding should have 1-or
2-hour fire-resistive ratings. This will prevent fire
from spreading vertically in multilevel apartmeants,
buildings, and ownhouses where bedroom units
are usually located on the second floor. Residents
jumping from a second or third floor to escape fire
can suffer death or serous injury.

Balconies. Buildings should have fire-resishve
balconies. Balconies are standard design in many
buildings. They can serve as places of refuge lor
persons lrapped in burning or smoke-filled apart-
ments, Balconies of combustible malerials not
only eliminate this advantage but add fuel to the
fire and permit the flames (o climb vertically onthe
exlerior of the building.

Mansard Roofs. Mansard roofs—a popular exie-
rior design for apariments and townhouses—are
sometimes considered a wall because ol the
steep angle of application. The mansard s often
backed by the same combustible sheathing and
framing as an ordinary wall. Unfortunately, the
comman mansard roofing malerial and underlay-
ment will spread fire to the exterior surfaces, A
dagree of fire protection can be maintained by
backing the mansard with fire-resistive malerials
and firestopping any concealed areas with non-
combustible materials,

Firestopping. Firestopping is the method of clos-
ing off cracks, holes, and crevices so fire cannol
find its way from ane area to another, and is gener-
ally reguired by building codes. Il is far more diffi-
cult to firestop a combustible building because of
the many concealed areas and because close
supervision of construction personnel is required.
Although firestopping is just as important for both

combustible and fire-resistive construction, there
are fewer lirestopping areas for fire resistive. This
reduces the chances for efror in canstruction
methods

Penetrations. Unsealed penetrations ihrough
floors and walls are often the source for major
spread of flame, smoke, and hot gasses. Firestop-
ping to close construction openings around ducts,
piping and conduits is mandatory in order 1o form
an effective fire barrier Penetrations or passage ol
mechanical and elecirical systems through fire-
rated walls separaling apartments or townhouse
units should generally nol be permitted

Conclusion

This publication considers several construction
practices and methods that can be readily
achieved lo increase firesalely in low-rise multi-
family construction. Although these canslruclion
gafely methods and malerials are currently being
used, there 15 an immediate need for more com-
munities to upgrade bullding codes

Organizations represented on the
CONCRETE AND MASONRY INDUSTRY
FIRESAFETY COMMITTEE

BIA Brick Institute ot America

CREl Concrete Reinforcing Steel Institute

ESCAS! Expanded Shale Clay and Slate Instituta

NMCMA  National Concrete Masonry Association

NRMCA National Ready Mixed Cancrete
Association

PCA Partland Cemen! Association

PGl Prestressed Concrete Instilule
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