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BUILDING CONSTRUCTION INFORMATION FROM THE CONCRETE AND MASOMNRY INDUSTRIES

NO. 1 OF A SERIES

Flresufertv in Residential Buildings

Concrete and masanry low-rise apartments help o incresse
{iresafely and decramse property loss. |t is unfortunate that
many communities permit low-rise multitamity bulldings to
e bullt with the same combustible materials &8 can be used
in single-family regidences

The need for firesafe construction in single-
family homes, townhouses, and garden apart-
ments is often ignored. The steady growth of
multifamily, low-rise buildings (townhouses
with common walls and apartment buildings
of three or four floors), which are constructed
essentially the same as single-family residences
but with many families living under one roof,
multiplies the fire danger.

More fires, and fire deaths and destruction
occur In residential buildings than In any
other type of building. In 1874, 57% of fire
deaths, 71% of building fires, and 34% of
property loss from all types of fires occurred
in residences. Annual estimated building fire
losses in the United States are $3,260,000,000
of which $1,302,800,000 are for residences.
It is estimated that 12 people die in high-rise
building fires each year, while 6,600 die in
fires in low-rise and single-family buildings.
Yet firesafety concern continues to be con-
centrated on high-rise buildings.

This condition will continue until action is
taken to demand firesafe materials and con-
struction methods for low-rise residences,

Factors contributing to the problem:

1. Low-rise multifamily building construction
is increasing.

2. Many low-rise apartment buildings are be-
ing constructed 1o much the same stand-
ards as single-family residences.

3. Building and fire code requirements for sin-
gle-family and low-rise multifamily con-
struction are much less stringent than they
are for high-rise residential buildings.

Suggestions for dealing with the problem:

1. Regulatory codes and laws governing con-
struction, which are intended to protect
the public's safety and property, must be
changed to realistically fulfill that intent.



Table 1. Comparison of Estimated U.S. Building Fire Losses by Occupancies

MNumber of Fires Estimated Loss
1973 1974 1973 1974
Residential 785,800 O01,000 | $1,103400,000 | 51,302 800,000
Public assamb ly 34,100 47,000 155 000, 000 181,400,000
Educational 24100 36,600 99,000,000 124,800,000
Institutional 21,600 31,500 23,900,000 30,400,000
Mercantile and office 76,100 BG,BDO 366, 700,000 432 600,000
Thease estimaotes by the Mational Fire Basic industry,
Protection Association ase intenced to defanse, and utility 6,200 7,200 76,300,000 B8, 400,000
show the ralative order of magnitude aof Manufacturing 40,400 53,000 364 400,000 584,900,000
fire losses by ocod pancies. While they are Storage : 57,300 68,600 300,000,000 434,300,000
reasanable approximations besed on es- Crther buildings 30,200 39,500 48 500,000 71,400,000
perience in typical states, they are nat Totals 1,086,600 | 1,270,000 | %2,537,200,000 | $3,260,000,000
axact records for each nlass.

2. Construction methods and materials that

will effectively

minimize

fire hazards

should be required by all building codes.

Table 2. Estimated Annual LS. Fire Costs

Property loss {all typesl

& 2,700,000,000

: v L . Fire department operations 2.500,000,000

The same fire-resistant matarials and meth- Burn-njry trestmsnt 1,000 000,000
ods should be required for low-rise con- Operating cost of insurance industry 1,900,000,000
struction as are now required for high-rise Pyooucsivity souk 3:300,000.000
Total 511,400,000,000

construction,

3. Active upgrading of safety conditions for
all tvpes of residences is the responsibility
of everyone in the construction industry,
Building code and fire officials, especially,
should take the lead in the development

Spurce: Natlonal Commission on Fire Prevention
and Control, May 1873

Table 3. Type of Residential Building Construction

and enforcement of an upgradad building 1960 79% one. and two-family units
cod 11% low-rise apartment units
Looe, 108 high-rise apartment wnits
100%
Buﬂdlng Codes 1872 55% one- and two-family units

Building code changes to bring the construc

tion requirements for low-rise apartment

buildings close to those for high-rise apart-

ment buildings should include the following

—Moncombustible materials for building en-
velopes, Tloors, and party walls.

—Provision Tor proper exits, bullding separa-
tions, and compartmentation.

—Provision for combustion detectors and
alarms to warn residents of danger from
smoke and toxic fumes generated by fire.

—Provision for flame-suppressant  systems,
such as automatic sprinklers, to control
damage within a compartment and to assist
fire fighters. Codes, however, should not
permit substitution of sprinklers for ade-
guate structural fire resistance and compart-
mentation, If the codas parmit less stringent
fire-resistant construction when sprinklers
or other devices are used, adequate safety
will not ba provided when these alectrical
and mechanical devices fail 1o operate.

—Careful examination of fire-testing provi-
sions for the selection of materials to ensure
that the testing reflects actual conditions.

35% low-riso apartment units
10% high-rise apartment units

100%

There is a steady [ncreass In low-rise apartment and town-
house construction aach yvesr. As morsé lamilios are housad in
multifamily units, they find their lives and property at the
raarcy of athers who live in the saime bullding.

Law izt apastment bullding for the elderly combines cast-in-
place floors with brick and block walls, It has a two-hour lire-
rated lloar system.




Fire Resistance

The fire rating of a building element is deter-
mined by its resistance to damage under
standard fire-test conditions. The time and
temperature relationship of the standard fire
test is shown in Fig. 1.

Admittedly the standard fire test Is not rep-
resentative of many fires as they actually oc-
cur, Some materials that are now classified
with rather high fire-resistance ratings actually
contribute fuel to a fire. This is not true of
concrete, which is fire resistant and an excel-
lent protection against the spread of fire. Fig.
2 is a chart of the fire resistance of reinforced
concrate floors for various thicknesses based
on temperature transfer. Fig. 3 gives the fire
resistance for concrete masonry and solid con-
crete walls,

Compartmentation

The amount of damage done by a fire de-
pends on the fuel available, detection time,
fire suppression capacity of the fire depart-
ment and of automatic equipment, and the
containment of the fire within a manageable
area. Buildings designed to prevent fire or
smoke and gas from spreading beyond certain
defined areas are said to be compartmented,
Compartmenting each family unit of low-rise
apartment buildings by concrete, concrete
masonry, or brick walls is an effective means
of controlling and limiting the spread of fire.

Fire suppression systems such as sprinklers,
no matter how sensitive, are not totally reli-
able. Provision for fire-resistant walls and
floors for building compartments should nev-
er be compromised in order to reduce costs.

Fig. 1. Standard ASTM time-temperature curve,
Staridard Methods of Fire Tests of Building Construe.
tion and Materials (ASTM E119), undar which tests
are conducied, specifies the intensity of the fire, siza
of specimen, and criteria for the end point of test,
The principal eriteria arg (1] the structure must cary
its desion load throughout the test without allowing
passane of flame or gasses hot enough o ignite cattan
waste; and [2) the upexposed surface temperaturs
shall not rise more than 250 deg, F. as an average nor
325 dag. F. at any point, The fire resistance or andur-
ance ig the time from the beginning af the est until
an end paint is reached, Many featuras of thess 1est
standards are nconsistent with the conditions that
agetually ocour during a firg and there is 8 nesd now
for reviewing and revising them.
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Fig. 2. Fire resistance and thickness relationship for
solid, normal-weight reinforced concrete Tloors, based
on a sugpested rating for heat transfer, is conservative
and is compiled frem 1esis of concrete floors mate
with seven different aggregete types, High fire resjst-
anca is 8 quality inherant in concrete floors, Nota
that a 5%-in.-thick floor is ampla tor a 3-hour fire rat-
ing. Concrete does not contribute to flarme, heat, or
smoke, and |1 doss not depend on the proper opera-
tion of sprinkler systems to maintain protective ca-
pacities during a fire.
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Source; Mational Concrete Masonry Association, £stimating
the Fire Regivtance of Concrate Masonry . 1966,

Fig. 3. The fire resistance and thickness relationship
of concrete masonry walls, based on heat transfer,
was developed from fire tests of walls made aof nor-
malswelght and lightweight agaregates, Concrate walls
have the ability 1o provide safety during and after fire
gxposure by containing the fira and maintaining
structural integrity.

Should the furnishings or finishes in this apartment be on
fire, tha all-concrate wolls, Hoors, and exposed baams will
pravent the fire from spreading to other apar tments and pro-
tact thae property and lves af the other residents,

Fire Hazards

The use of flammable and smoke-generating
plastics for interior finishes, insulation, and
furnishings creates a potential for increased
property damage and loss of life. Building
codes and |ife safety codes do not now ade-
quately regulate use of these materials. Realis-
tic criteria are needed for determining the
combustibility of materials and their potential
gas and smoke generation capabilities. Tighter
controls must be established over materials
used in residential furnishings as well as in
building construction.

Conerote and masonry construction moteriols provide needed
firnsafoty for residents of low-rise apartment buildings.

Summary

Fire deaths, injuries, and property loss in sin-
gle-family and low-rise multiple-occupancy
buildings are a serious, growing problem,

Present standards for high-rise construction
are much more comprehensive and restrictive
than for low-rise construction. Requiring the
same fire-resistant materials and methods for
lowv-rise residential construction as for high-
rise residential construction will be a8 major
step in improving the firesafety of all residen-
tial buildings.

Active upgracing of firesafety for residen-
tial buildings is the responsibility of everyone
in the building industry.

Associations represented on the
CONCRETE AND MASONRY INDUSTRY

FIRESAFETY COMMITTEE
BlA — Brick Institute of America
CRSlI - Concrete Reinforcing Stee| |nstitute

ESC&SI — Expanded Shale, Clay and Slate Institute

NCMA — Mational Concrete Masonry Association
NRAMCA — MNational Ready Mixed Concrete Association
PCA — Portland Cement Association

PCI — Prestressed Concrete Institute

PORTLAND CEMENT Fm ASSOCIATION

An organization of ceminl manuiachurers o mprove and exiemd the wsies of purllu-rl cemend and concrele through schentific research, engineering Field work, asil market deselopment.
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