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After reading this chapter, students will be able to:

  1. Describe how characteristics of interior finishes influence fire behavior.

  2. Describe tests used for interior finishes.

  3. Explain how ceilings can influence fire behavior. 

  4. Identify characteristics of fire walls and partitions.

  5. Describe fire doors and how they limit fire damage.

Learning Objectives

Interior Finishes and Passive Fire Protection
FESHE Outcomes Addressed In This Chapter

Fire and Emergency Services Higher Education (FESHE) Outcomes: Building Construction for 
Fire Protection

  1. Describe building construction as it relates to firefighter safety, buildings codes, fire prevention, code 
inspection, firefighting strategy, and tactics.

  6. Differentiate between fire resistance, flame spread, and describe the testing procedures used to establish 
ratings for each.
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Chapter 5
Interior Finishes and 

Passive Fire Protection

Case History

Early building codes focused primarily on the structure of the building, namely 
the construction materials and the structural system. Over time, more atten-
tion has been given to the fire behavior characteristics and layout of materials 
used for the interior finish. 

This chapter explains the fire behavior relevance of the following topics: 

• Interior Finishes 

• Testing Interior Finishes

• Ceilings

The interior finish of the Lame Horse nightclub in Perm, Russia contributed to both the 
ease of ignition and the acceleration of a fatal blaze on December 5, 2009. An illegal 
pyrotechnic firework used as part of a dance performance ignited the plastic sheeting 
and willow branches covering a low ceiling. In videos that were taken of the event, the 
dancers are still performing while the fire on the ceiling is fully involved above them. 
In the early stages of the fire, a crowd of over 300 individuals was in the process of 
evacuation when wooden decorations on the interior walls of the club ignited. The 
club license only allowed for 50 guests.

Of the 153 people who died as a result of the fire, 94 people died at the scene; the 
rest died in hospitals as a result of their injuries. Many were trampled because there were 
not enough exits to allow the people in the club to escape. Others died of exposure while 
lying on the pavement, waiting for ambulances in subzero temperatures.   

In the aftermath of the fire, investigations revealed violations and corruption that resulted 
in multiple criminal charges, civil suits, and public officials being dismissed from their posts. 
The owners and management were found guilty of negligence and noncompliance with 
construction safety requirements. They were sentenced to prison for ignoring warnings 
about the interior finishes that led to the nightclub deaths. They were also found liable in 
civil suits for the victims and families of the deceased. The chief and all the deputies of the 
Perm Fire Safety Supervision Authority were dismissed for corruption, and the chief fire safety 
inspector was criminally charged for negligence on duty leading to fatalities. The tragedy 
led to increased activity and scrutiny from local Fire Safety Authorities across the country. 

This catastrophe illustrates how the confluence of factors can contribute to an incident, 
and how lives can be saved when codes regulating the installation of interior finishes, build-
ing occupancy limits, and exit ways are followed and enforced.1
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Interior Finish — Exposed 
interior surfaces of buildings, 
including fixed or movable 
walls and partitions, columns, 
and ceilings. Commonly refers 
to finish on walls and ceilings, 
but not floor coverings. Also 
known as Interior Lining. 

• Walls and Partitions

• Fire Doors

Interior Finishes 
The behavior of fire in buildings is influenced by a number of factors, including 
some not directly related to the basic construction or occupancy of a build-
ing. Interior finishes include the materials used for the exposed face of the 
walls and ceilings of a building, and are not limited to structural materials.  
Interior finishes can include:

• Plaster

• Gypsum wallboard

• Wood paneling

• Ceiling tiles

• Plastic

• Fiberboard 

• Wall coverings including decorative furnishings, vegetation, and draperies

NOTE: In the international community, the term interior lining is used 
instead of interior finish. 

Influential Interior Finishes Fires
Disastrous fires that have greatly influenced fire codes in the United States 
and proven that combustible interior finishes can contribute greatly to loss 
of life include:

• LaSalle Hotel fire in Chicago, Illinois in 1946 claimed 61 lives 

• Beverly Hills Supper Club in Southgate, Kentucky in 1977 claimed 165 
lives

• The Station Night Club fire in West Warwick, Rhode Island in 2003 
claimed 100 lives

Other Common Interior Finishes and Trim 
Movable partitions, such as those often used to subdivide a ballroom 
or banquet facility, are treated as interior finish. Other materials that do 
not present a continuous surface may be excluded from building code 
regulation. Surfaces include:

• Countertops

• Doors

• Window frames

Interior finishes may be classified as “trim” if they meet the following 
conditions:

• Do not exceed ten percent of the wall and ceiling area

• Distributed through the space

• Do not constitute a large continuous surface 
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Flame Spread — Movement of 
a flame away from the ignition 
source. 

Surface-Burning 
Characteristic — Speed at 
which flame will spread over 
the surface of a material. 

Compartment — Any enclosed 
space without internal fire 
barriers. 

Surface Burning Characteristics 
Fire behavior is highly dynamic and is influenced by several thermal variables. 
Flame spread over a specific material can be measured and predicted in 
degrees known as the surface-burning characteristics of the material when 
evaluating the following:

• Composition, orientation, and thickness of the material (Figure 5.1)

• Ventilation

• Shape and size of a compartment 

• Finish material on the ceiling or wall (Figure 5.2)

Interior Finish On 
Ceiling and Walls

Vertical and Horizontal Flame Spread

Figure 5.1 Orientation of a material will affect how it burns. 

Figure 5.2 As the heat of a fire rises, flames can spread up 
walls and across the ceiling. 

The most significant factor that determines a fuel’s burn rate is the combi-
nation of the fuel and the available oxygen. Materials with substantial access 
to surrounding oxygen will burn more rapidly with a correspondingly higher 
heat release rate. 

Another factor that can greatly affect a material’s burning characteristic is 
the manner in which an interior finish is mounted. For example, a thin product 
¼-inch (6.5 mm) or less will propagate f lame more quickly when it is attached 
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to studs with an air space behind the material than when it is attached directly 
to a more solid material such as gypsum board. Building codes therefore may 
require that materials with greater surface burning rates be installed over a 
noncombustible material.

Modern building codes also use material flame spread ratings to restrict the 
types of interior finish materials in some applications. Building codes gener-
ally allow an increase in the f lame spread rating of interior finish materials 
in buildings equipped with an automatic sprinkler system2. 

NOTE: The numerical f lame spread ratings will be addressed later in this 
chapter.

The first efforts at evaluating and controlling the combustibility of interior 
finish materials began after several disastrous hotel fires in the 1940s. The 
early investigations of the role of interior finish materials concentrated on 
evaluating the speed with which flame can spread over the surface of a material. 

Thin Surface Treatments 
Building codes usually exclude reference to surface treatments such as paint 
and wallpaper that are no thicker than 1/28 inch (1 mm). During a fire, thin 
materials may behave in a manner similar to the material to which they are 
attached because the heat is transmitted to the material beneath the surface 
material. In contrast, multiple layers of surface material, such as several layers 
of vinyl, act as an insulator and will contribute to the spread of fire.

Floor Coverings 
Building codes separate f loor coverings from wall and ceiling finishes. Floor 
coverings have increasingly developed as a factor in the development of fires, 
especially with the introduction of various deep-pile floor carpets. The testing 
of carpet as a f loor covering is beyond the scope of this manual. Contact the 
manufacturer for information on a specific product. 

NOTE: When carpet is used as a wall covering, it is tested as an interior 
finish. That test is described later in this chapter. 

Fire-Retardant Coatings 
The flame spread rating of some interior finishes, most notably wood materials, 
can be reduced through the use of properly applied fire retardant coatings. 
Coating products that have been tested and listed by a reputable laboratory 
have high effectiveness. Types of fire-retardant coatings available include: 

• Intumescent coatings 

• Mastics

• Gas-forming paints

• Cementitious and mineral fiber coatings

Types of coatings react to fire in unique ways. For example, intumescent 
paints expand upon exposure to heat and create a thick, puffy coating that in-
sulates the wood surface from heat and excludes oxygen from the wood. Mastic 
coatings form a thick, noncombustible coating over the surface of the wood. 

Listed — Refers to a device 
or material that has been 
tested by any of several testing 
laboratories (including the 
Underwriters’ Laboratories 
Factory Mutual System) 
and certified as having met 
minimum criteria. 

Intumescent Coating — 
Coating or paintlike product 
that expands when exposed 
to the heat of a fire; creates an 
insulating barrier that protects 
the material underneath. 

Mastics – Heat resistant 
construction adhesive that 
bonds with most materials; 
can be used as a fire retardant 
coating. 
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Many code officials do not accept fire-retardant treatments for permanent 
applications due to the many variables of application, maintenance, and 
misuse. For example:

• Coatings must be applied at a specified rate of square feet per gallon (square 
meter per liter) and may require more than one coat. 

• Treatments may require reapplication at specified intervals, especially 
when used in exterior applications or environments with high humidity. 

• Fire-retardant coatings only protect the coated surface; they do not affect 
the untreated back side of a material.

• A material that is listed as a fire-retardant coating does not increase the fire 
resistance of structural components or assemblies unless it has also been 
tested and listed for use in a fire-resistive assembly. 

• Because fire retardant coatings are easily applied, an attempt may be made 
to use them outside their listings as an alternative to other required fire protection. 

CAUTION
Fire retardant coatings cannot be substituted for 

structural fire protection.

Testing Interior Finishes 
Criterion-referenced testing (CRT) procedures include standardized meth-
odologies that are intended to control as many variables as possible and yield 
meaningful results. Several nationally recognized testing laboratories publish 
a list of materials that meet the fire testing requirements used in their facility. 

Standardized fire test methods are carefully calibrated and quantified. 
Standardized testing methodologies allow researchers to evaluate materials 
that burn at different rates. Because of the wide potential for variety in the 
field, test results should be used as benchmarks, not guaranteed outcomes. 

ASTM E-84  
For the purposes of this manual, the standard test used 
for measuring the surface burning characteristics of 
interior finish materials is referred to as ASTM E-84. 
Because the ASTM E-84 test uses the Steiner Tunnel, 
other titles for this test include (Figure 5.3):  

• ASTM E-84 UL 723, Test for Surface Burning Charac-
teristics of Building Materials

• The Steiner Tunnel Test 

• The tunnel test

The ASTM E-84 test procedure is useful because it 
provides reproducible results and is a widely recognized 
standard. The limitations of the test have been recog-
nized and efforts have been made to improve upon this 
method. Alternative testing methods are discussed later 
in this chapter.  

Criterion-Referenced Testing 
(CRT) — Measurement of 
one component’s tested 
performance against a set 
standard or criteria, not 
against similar components 
or assemblies. Also known 
as Criterion-Referenced 
Assessment. 

ASTM E-84 — Standard test 
used to measure the surface 
burning characteristics of 
various materials. Also known 
as Steiner Tunnel Test or Tunnel 
Test. 

Steiner Tunnel — Test 
apparatus used in the 
determination of flame spread 
ratings; consists of a horizontal 
test furnace 25 feet (7.5 m) 
long, 17½ inches (440 mm) 
wide, and 12 inches (300 mm) 
high that is used to observe 
flame travel. A 5,000 Btu (5 
000 kJ) flame is produced in 
the tunnel, and the extent of 
flame travel across the surface 
of the test material is observed 
through ports in the side of the 
furnace. Used with ASTM E-84. 

Figure 5.3 A long furnace known as the Steiner Tunnel 
is used to conduct the ASTM E-84 test. Courtesy of 
Underwriters Laboratories.
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Flame Spread Ratings 
Interior finishes are tested to derive several measures of a material’s f lamma-
bility including the flame spread rating and the smoke developed rating. The 
flame spread rating established by the ASTM E-84 test is a means of comparing 
the surface flammability of an unknown material to standard materials under 
controlled test conditions. Codes may indicate a maximum flame spread rat-
ing allowed in a building; building codes may also allow a building to include 
materials with a higher flame spread rating when the building is also equipped 
with an automatic sprinkler system.

The flame travel along the test material is compared to two standard materi-
als: asbestos cement board is assigned a f lame spread rating of 0, and red oak 
flooring is assigned a flame spread rating of 100. According to the test protocol, 
the f lame will travel along the oak f looring 24 feet (7 m) in 5½ minutes. The 
f lame spread of other materials during the test is compared to that of red oak. 
The higher the flame spread rating, the more rapidly f lame will spread (Table 
5.1). Flame spread ratings over 200 are not permitted in occupancies, per Code. 

Flame Spread Rating — 
(1) Measurement of the 
propagation of flame on the 
surface of materials or their 
assemblies as determined by 
recognized standard tests. (2) 
Numerical rating assigned to 
a material based on the speed 
and extent to which flame 
travels over its surface. 

Smoke Developed Rating — 
The measure of the relative 
visual obscurity created during 
the testing process by a known 
material. 

CAUTION
Asbestos is a known respiratory hazard. 

Components containing asbestos must be 
handled carefully in accordance with the AHJ.

Table 5.1
Flame Spread Ratings 
of Common Materials

Rating Example Material

0 Asbestos Cement Board

10-15 Gypsum Wallboard

15-25 Mineral Acoustic Tile

15-60 Treated Douglas Fir Plywood

100 Red Oak Flooring

171-260 Walnut-Faced Plywood

515 (approx.) Veneered Woods
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NFPA® 286  — Large 
scale test used to evaluate 
the performance of textile 
wall coverings under fire 
conditions. Designed to 
accommodate materials 
that may not remain in place 
during ASTM E-84 testing. 
Also includes the capacity 
of attaching materials to the 
ceiling. Newer test, preceded 
by NFPA® 265. Similar to 
ASTM E-84. 

The f lame spread rating is NOT an absolute measure of the spread of fire 
travel. Differences between field applications and test conditions may result 
in different behavior in the field. For example, some materials will produce 
a fire hazard greater than indicated by the ASTM E-84 tests because of varia-
tions in the following:

• Room volume

• Room shape

• Fuel loading in the room

Floor Coverings 
The flame spread rating developed in the ASTM E-84 test does not apply 
to floor coverings. In a case where a floor covering, such as carpeting, 
will be used for a floor or ceiling finish, the carpeting must meet the same 
flame spread criteria as other wall and ceiling finishes. Two tests that can 
evaluate the suitability of carpeting used in that way are the NFPA® 265 
and NFPA® 286 tests, described later in this chapter. 

NOTE: The Reference Radiant Panel Test ASTM D-2859 and NFPA® 253 
are also established testing methodologies to determine the suitability of 
textile wall and ceiling coverings.

Smoke Developed Ratings  
The smoke developed rating is a measure of the relative visual obscurity in 
an area because of the smoke generated by a burning material. The rating 
is determined through application of a photoelectric cell and a light source 
located at the end of the tunnel furnace during ASTM E-84 testing. 

As with the f lame spread rating, red oak is used as a standard testing mate-
rial and is assigned a smoke developed rating of 100. Under test conditions, a 
material with a smoke developed rating of 200 produces smoke that is twice as 
visually obscuring as red oak. Codes do not allow a combination of materials 
that exceed a maximum smoke developed rating of 450. 

The smoke developed rating has limited usability when a builder decides 
which materials to use. For example, the test does not detect or measure trans-
parent products of combustion such as carbon monoxide. The test also does 
not measure other important smoke quality data, such as:

• Heat

• Irritation

• Toxicity

• Volatility

NFPA® Interior Finish Tests  
A recently developed large-scale test is NFPA® 286, Standard Methods of Fire 
Tests for Evaluating Contribution of Wall and Ceiling Interior Finish to Room 
Fire Growth. In addition to more-closely simulating a room in an occupancy, 
this test has been developed to accommodate materials that may not remain 
in place during ASTM E-84 testing, such as plastic materials that may melt 
and drip.
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The International Building Code® (IBC) allows interior finish materials to 
be tested in accordance with NFPA® 286 instead of ASTM E-84. However, the 
code then establishes specific acceptance criteria including:

• Flame spread to the ceiling of the test chamber must be noted

• The f lame cannot spread to the outer extremity of the sample

• Flashover cannot occur

• Limitation of the peak rate of heat release below 800 kW

• Limitation of the maximum amount of smoke released

An older large-scale test developed for evaluating the 
fire performance of wall textile coverings is known as 
NFPA® 265, Standard Methods of Fire Tests for Evaluating 
Room Fire Growth Contribution of Textile or Expanded 
Vinyl Wall Coverings on Full Height Panels and Walls. The 
test was originally developed when carpet-like textiles 
began to be used as wall coverings. 

Both the NFPA® 286 and NFPA® 265 tests use a room 
enclosure (Figure 5.4). The material to be tested is placed 
on three of the walls; the surface of the wall contain-
ing the door opening is not covered. In the NFPA® 286 
test, the material is also placed on the ceiling when it is 
intended to be used in that manner.  

These tests do not provide a numerical test result such 
as the f lame spread rating derived from ASTM E-84. 
Instead, the test material is judged either satisfactory or 
unsatisfactory depending on the extent of fire growth 
that occurs within the test room upon exposure to two 
different-size gas f lames. 

Limitations of Test Findings 
Although standardized fire test methods are carefully calibrated and quantified, 
the large variety of combinations of products used in most occupancies will 
limit the exact match between test results and conditions in those occupan-
cies. Test results should be used as benchmarks, not guaranteed outcomes. 

Another limitation of test findings is due to some material’s unique features. 
The actual flame spread rating of materials is difficult to determine in the field 
because many materials are not labeled with their ratings, and the information 
may not be available without contacting the manufacturer of the exact item. 

Corner Tests
Considerable effort has been made over the years to develop test 
procedures that incorporate the size and shape of rooms in a building. 
These methods are collectively known as corner tests. Over time, the 
configurations have included more complexity, including variations in wall 
and ceiling dimensions. Early corner tests were conducted with a ceiling 
and two intersecting sidewalls.

NFPA® 265 — Large scale 
test used to evaluate the 
performance of textile 
wall coverings under fire 
conditions. Older test, 
succeeded by NFPA® 286. 
Similar to ASTM E-84. 
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Figure 5.4 Room enclosures used in interior finish tests 
meet specific dimensions so the test can be reproducible. 
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Compartmentation — Series 
of barriers designed to keep 
flames, smoke, and heat from 
spreading between spaces. 

In cases where an estimate will suffice, characteristics of materials may be 
approximated from similar test ratings. 

NOTE: Product specifications may be obtained from the manufacturer and 
verified during plan review. 

The thickness of the test specimen has an effect on the f lame spread rating 
because a thicker material has different thermal insulating properties than a 
thin material. Interior finishes must be tested in the thicknesses that will be 
used in practice. In the same way, the attachment method and materials must 
also match field practice. 

Ceilings  
In addition to the potential f lame spread and smoke development features of 
ceiling materials, ceilings contribute to the void space in a building. In oc-
cupancies where ceilings are included, such as office and residential, ceilings 
serve the following functions: 

• Aesthetic concealment of building utilities including piping and wiring

• Improved control of light diffusion and air circulation 

• Change in interior décor, when added in older buildings

Ceiling materials can be attached directly to the underside of roof joists or 
trusses or they can be installed at a distance beneath the roof supports creating 
a considerable concealed space. The concealed space may disguise the type 
of roof structure above. The extent of fire development in roof spaces will be 
hidden by a ceiling. 

Walls and Partitions  
Floor, ceiling, and wall components will block fire to some degree, but not 
all components within a building are fire rated. The degree of fire resistance 
required of a wall or partition will depend on the purpose of the component. 
Building code requirements are changing and requirements for compartmen-
tation are seen less often.

Any kind of rated assembly used as a fire wall must match the listed param-
eters of the assembly in order to be considered compliant. Governing organiza-
tions produce documents that guide assemblies, including the Underwriters 
Laboratory’s (UL’s) Fire Resistance Directory and the Gypsum Association 
publishes the Fire Resistance Design Manual. Listings specify details such as:  

• Materials that can be used

• Allowable spacing of structural members

• Type, spacing, and nail/screw patterns of the fasteners

Compartmentation 
Some degree of compartmentation is inherent in the enclosing walls of the 
architecture of a building. A building without divisions inside, though, can 
result in a rapid spread of fire horizontally and vertically through a building. 
Building codes contain explicit requirements for fire-rated walls and partitions 
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in various occupancies (Figure 5.5). The fire-rated f loor and ceiling assem-
blies required in building codes for multistory buildings provide structural 
fire resistance, and act to prevent vertical spread of fire.

Compartments enclosed with rated assemblies can provide areas of refuge 
for occupants when immediate or rapid evacuation is not possible. For example, 
model codes typically require rated assemblies to subdivide patient floors in a 
hospital so patients can be moved from the area of fire origin to a protected part 
of the floor. This concept of providing and using an area of refuge is referred to 
as defending or sheltering in place. High-rise building occupants are often able 
to shelter in place during a fire because of the fire-rated partitions, provided 
the intervening doors are closed (Figure 5.6). Types of compartmentation, 
including walls and partitions, are described later in this chapter.

Fire Walls  
Fire walls subdivide a building into smaller areas to limit the maximum 
spread of fire. One purpose of this subdivision is to maintain the thresholds 
for requirements of factors such as fire flow or allowable area. For example, 
fire walls could divide a 100,000 square foot (9 000 m2) warehouse into four 
25,000 square foot (2 250 m2) fire areas. 

Fire walls must have sufficient fire resistance and structural stability to 
serve as an absolute barrier to a fire and structural collapse on either side of 
the wall (Figure 5.7). When a section of a building on one side of a fire wall 
becomes heavily involved, the fire wall is a natural line along which to estab-
lish a defense.

Containing a fire greatly reduces potential economic loss. Fire walls can 
separate functions within a building so that the loss of one area will not result 
in total loss of the facility. 

Freestanding Walls 
Freestanding walls are self-supporting with respect to vertical loads. Free-
standing walls are also independent of the basic building frame, though the 
building frame may provide some horizontal support. Freestanding fire walls 
are usually found in buildings of Type III or V construction, although they may 

Stairwell
Enclosure

Fire Rated Doors

Elevator Shaft
Enclosure

Fire-Resistant Enclosures

Dwelling Unit
Separations

Corridor
Enclosing Walls

Figure 5.5 Fire-rated partitions 
are located in strategic areas of 
an occupancy. 

Rated Assembly — 
Assemblies of building 
components such as doors, 
walls, roofs, and other 
structural features that may 
be, because of the occupancy, 
required by code to have a 
minimum fire resistance rating 
from an independent testing 
agency. Also known as Labeled 
Assembly and Fire-Rated. 

Shelter in Place — Having 
occupants remain in a structure 
or vehicle in order to provide 
protection from a rapidly 
approaching hazard, such as 
a fire or hazardous gas cloud. 
Opposite of Evacuation. Also 
known as Protection-in-Place, 
Defending-in-Place, Sheltering, 
and Taking Refuge. 

Fire Wall — Fire-rated wall 
with a specified degree of 
fire resistance, built of fire-
resistive materials and usually 
extending from the foundation 
up to and through the roof of 
a building, that is designed to 
limit the spread of a fire within 
a structure or between adjacent 
structures. 

Fire Flow — The amount of 
water required to extinguish a 
fire in a timely manner. 

Fire Area — One of a set of 
sections in a building separated 
from each other by fire-
resistant partitions. 
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also be used in other types of construction including 
Type II. Freestanding walls must be designed to resist a 
lateral load of at least 5 pounds per square foot (0.25 kPa). 

Tied Walls 
Tied walls are erected at a column line in a building of 
steel-frame or concrete frame construction. In a steel-
frame building, any steel members, such as columns, 
that may be incorporated into the fire wall must be pro-
vided with the same degree of fire resistance required 
for the fire wall itself. The structural framework must 
have sufficient strength to resist the lateral pull of the 
collapse of framework on either side.

Parapet Walls 
Fire walls must extend beyond walls and roofs to pre-
vent the radiant heat of f lames on one side of a fire wall 
from igniting adjacent surfaces. By continuing the fire 
wall through the roof with a parapet wall, sufficient 
separation is achieved (Figure 5.8). The parapet height 
above a combustible roof is determined by the building 
code and varies from 18 to 36 inches (450 to 900 mm). 
Some building codes contain exceptions that permit the 
elimination of parapets under certain conditions. For 
example, a fire wall can terminate at the underside of 
a noncombustible roof that has a covering of low com-
bustibility (Class B). 

Fire walls with parapets that are easily identifiable 
can be noted and incorporated into tactical fire fighting 
decisions. Firewalls without parapets are not readily 
identifiable from the outside of a building, particularly 
for fire walls with a 2-hour rating that can be constructed 
of materials other than masonry.

Fire Resistance Ratings of Fire Walls 
The International Code Council allows fire walls with 
fire-resistive ratings of 2, 3, or 4 hours, depending on 
the occupancy. Historically, fire walls were required to 
have a fire-resistive rating of four hours3. 

The construction of the wall may use any listed as-
sembly that meets the specified rating. 4-hour rated 
firewalls must be constructed of masonry or concrete; 
fire walls with lesser fire ratings can be constructed of 
other fire-resistive materials. Building codes may contain 
exceptions for fire wall specifications in wood-frame 
(Type V) buildings.  

The International Building Code® (IBC) also permits 

Figure 5.6 A protected opening in a nonsprinklered building 
can help contain a fire in an apartment and prevent the 
spread of fire into the adjacent corridor. Courtesy of Ed 
Prendergast. 

Figure 5.7 A fire wall in a warehouse building isolated the 
protected area from the destruction seen on the other side 
of the wall. Courtesy of Ed Prendergast.

Figure 5.8 Rooftop projections show the location of a fire 
wall. Courtesy of Dave Coombs.
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Freestanding Walls — 
Self-supporting fire walls 
independent of the structure’s 
frame. Must resist a lateral load 
of 5 pounds per square foot 
(0.25 kPa). 

Tied Walls — Fire walls 
connected to a line of columns 
or steel structural supports 
with the same degree of fire 
resistance. Must resist lateral 
collapse on either side of the 
structure.

Parapet Wall — Vertical 
extension of an exterior wall, 
and sometimes an interior fire 
wall, above the roofline of a 
building.  

combustible structural members to be framed into a masonry or concrete 
fire wall from opposite sides provided there is a 4-inch (100 mm) separation 
between the ends of the structural members (Figure 5.9). 

Wood Joists

Gap Between Combustible Beams

4-inch (100 mm)
Minimum

Figure 5.9 Combustible materials may be used in 
noncombustible construction, provided those materials are 
used according to minimum standards. 

Negative Perception of Fire Walls 
Fire walls are unpopular with designers for reasons including: 

• Increase structural costs

• May interfere with the free movement of occupants or material

• Architecturally unattractive in occupancies where an expansive interior is 
desired

In some cases, developers may circumvent the requirements regarding fire 
walls by building free-standing structures with separate exteriors very near to 
each other. This technique is often used in densely populated neighborhoods 
of single-family residences. In structures as close as 18 inches (450 mm) apart, 
rated construction may take the place of the clearance space to prevent fire-
spread from one structure to an adjacent exposure.

Building codes typically allow elimination of fire walls when a building is 
equipped with an automatic sprinkler system if it meets criteria for occupancy, 
height, water flow during fire conditions, and other code requirements. Types 
of facilities that may be constructed without fire walls include: 
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Fire Partition — Fire barrier 
that extends from one floor to 
the bottom of the floor above or 
to the underside of a fire-rated 
ceiling assembly; provides a 
lower level of protection than a 
fire wall. 

• Factories

• Warehouses

• Retail stores

CAUTION
Substituting one fire protection system for 

another may not provide an equivalent level of 
required fire protection.

Fire Partitions 
Fire partitions are interior walls that do not qualify as fire walls but are used 
to subdivide a f loor or area of a building. Fire partitions are not required to 
extend continuously through a building. A fire partition is usually erected 
from a f loor to the underside of the f loor above. 

Fire partitions are typically not required to have as much fire resistance 
as a fire wall. For example, partitions enclosing an exit corridor may have a 
1-hour fire rating. Ratings required for partition walls can be reduced when 
a sprinkler system is installed.

The material chosen depends on the required fire resistance and the con-
struction type of the building. Fire partitions can be constructed from a wide 
variety of materials including:

• Lath and plaster

• Gypsum wallboard

• Concrete block

• Combinations of materials

Enclosure and Shaft Walls 
The construction of enclosure walls is similar to that of partition walls. The 
main difference between the two designations is in their function. The purpose 
of enclosure walls is to block the vertical spread of fire through a building's 
openings including:

Important Uses of Fire Walls 
Firefighters should understand that not all acceptable fire code replacements 
are equivalent fire protection measures. Substitutions in fire protective 
systems may not yield equal solutions, even when they provide the required 
level of mandatory protection. For example, a significant distribution unit for 
K-Mart, a major retailer, replaced fire doors with a deluge system in order 
to broaden access to warehouse floor space. This change was permissible 
in Pennsylvania under the relevant codes.

When the building was exposed to a large-scale fire, aerosol cans stored 
in the warehouse exploded. The replacement deluge system was unable 
to contain or mitigate the exploding aerosol cans. If the building had still 
utilized fire-rated doors and partitions, then the explosions and ensuing 
fire could have been compartmentalized.
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• Stairwells

• Stairwell exit passageways

• Elevator shafts (Figure 5.10) 

• Pipe chases

Enclosure walls are required to have a fire resistance 
rating of one or two hours depending on the height of 
the building. For example, stairwells in buildings four 
stories or lower are required to have a 1-hour rated en-
closure. In buildings taller than four stories, stairwells 
are required to have 2-hour rated enclosures. Enclosure 
walls are usually non-load bearing, although load-bearing 
masonry stair enclosures are found in older mill build-
ings. The most common construction materials used 
for enclosure walls include:

• Gypsum board with steel or wood studs 

• Lath and plaster 

• Concrete block 

• Hollow clay tile enclosure walls (older fire-resistive 
buildings) 

Older buildings may still include shafts or interior 
courts to provide light and ventilation (Figure 5.11). 
Windows from interior rooms open into a shaft to facilitate 
ventilation. Shafts could be provided in an individual 
building but were frequently provided between adjacent 
buildings. These shafts can provide a means of vertical 
communication of fire from window to window. 

Curtain Walls 
The development of the steel-framed high-rise building 
led to the existence of the curtain wall, a style of wall 
designed to separate the interior environment from 
the exterior environment. Modern curtain walls are 
frequently used in buildings with concrete frames.

NOTE: Refer to Chapter 10, Concrete Construction, 
for more information on concrete buildings. 

Curtain walls serve the following functions:

• Resist environmental loads

• Control heat loss

• Limit noise transmission

• Limit solar radiation

Curtain walls are often constructed using a combination of materials. 
Newer types of curtain walls can be constructed with metal panels around 
core materials such as expanded paper honeycombs and compressed glass 
fiber. More common materials and combinations include:

Curtain Wall — Nonload-
bearing exterior wall attached 
to the outside of a building with 
a rigid steel frame. Usually the 
front exterior wall of a building 
intended to provide a certain 
appearance. 

Figure 5.10 Rated smoke enclosures should meet the 
expected conditions that they are intended to protect 
against. Courtesy of Colorado Springs (CO) Fire 
Department.

Figure 5.11 Like other vertical shafts, external light shafts 
can channel smoke and fire along an exposure. Courtesy of 
Gregory Havel, Burlington, WI. 



 Chapter 5 • Interior Finishes and Passive Fire Protection  151

Nonload-Bearing Wall 
— Wall, usually interior, 
that supports only its own 
weight. These walls can be 
breached or removed without 
compromising the structural 
integrity of the building. Also 
known as Nonbearing Wall.

• Glass and steel (Figure 5.12)

• Stainless steel

• Aluminum

• Lightweight concrete

• Plastic

• Fiberglass

Curtain walls are often nonload-bearing. Some curtain wall assemblies are 
noncombustible but have no fire resistance, such as those made of aluminum 
and glass. Building codes may require that exterior walls have some degree of 
fire resistance to reduce the communication of fire between buildings. The 
required fire resistance depends on the separation distance between build-
ings and the building occupancy.

Curtain walls are supported at the edge of each f loor of the building and 
may have a gap between the edge of the f loor and the curtain wall (Figure 
5.13). This opening may be several inches wide and can provide a path for fire 
spread up the inside of the curtain wall. Fire stops can be added to the edge of 
the f loor to maintain the continuity of the fire-resistive barrier.

Nonfire-resistive curtain walls frequently extend from the floor to the ceil-
ing of one level. When a room becomes heavily involved in fire, the flames may 
overlap the edge of a fire-resistive f loor slab and expose the story above. A fire 
may also spread vertically up the outside of a building.

Figure 5.12 Curtain walls are nonload-bearing walls 
suspended by internal framing. 

Windowsill

Curtain Wall
Panel

Support
Bracket

Structural
Steel Beam

Window

Curtain Wall Construction

Floor

Figure 5.13 The support brackets in a typical curtain wall 
assembly are not usually continuous and therefore do not 
create an effective firestop. 



152   Chapter 5 • Interior Finishes and Passive Fire Protection 

Fire Doors 
Fire doors are the most common means for protecting openings 
through fire-rated walls. Fire doors can be found in industrial 
buildings dating back to the end of the nineteenth century 
(Figure 5.14). As with other aspects of passive fire protection, 
fire doors are effective in limiting total fire damage when they 
are maintained and operated properly. Fire doors differ from 
ordinary or nonfire doors in their construction, hardware, and 
the extent to which they may be required to close automatically. 
Fire doors should be carefully noted during preincident surveys 
because they may be installed in unexpected areas. 

Fire Door Classifications 
A fire door is rated for its fire resistance in a manner somewhat 

similar to that used for fire-resistive structural assemblies. Fire doors are rated 
in increments of time from 20 minutes to 4 hours. The ½-hour and ⅓-hour 
doors are primarily used in smoke barriers and openings to corridors.

A fire door may also have a combination classification using a time rating 
and a letter indicating the type of opening. Historically, letters designated the 
type of opening, or in an older system, the door itself. Letter designations may 
still be encountered in older buildings. The letter designations are as follows: 

Fire Door — Specially 
constructed, tested, and 
approved fire-rated assembly 
designed and installed 
to prevent fire spread by 
automatically sealing an 
opening in a fire wall to block 
the spread of fire.

Figure 5.14 A sliding metal fire door in an older 
mill-style building can be activated by a fusible 
link. Courtesy of McKinney (TX) Fire Department. 

Tactical Uses of Fire Doors 
Fire doors provide a rated barrier that also functions as an opening in a 
fire wall. Firefighters can use this opening as a protected vantage point 
from which to attack the main body of fire. Fire doors will automatically 
close when activated and great care must be exercised when opening fire 
doors under these circumstances (Figure 5.15). 

When firefighters withdraw, fire doors must be closed. With fire doors 
closed, one or two handlines can be positioned to slow any fire spread 
around gaps including cracks in the structure or door edges. Preventing 
fire spread around fire doors can be accomplished with a minimum of 
personnel, freeing other firefighters to protect exposures or to attack the 
main body of fire. 

Figure 5.15 
Preincident surveys 
must include a note 
of fire safety systems 
used in less-common 
ways, such as an 
automatic fire door 
that covers an 
elevator door when 
activated. 
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Rated Fire Door Assembly 
— Door, frame, and 
hardware assembly that has 
a fire-resistive rating from an 
independent testing agency. 

• Class A – Openings in fire walls

• Class B – Openings in vertical shafts and openings in 2-hour rated partitions

• Class C – Openings between rooms and corridors having a fire resistance 
of 1-hour or less

• Class D – Openings in exterior walls subject to severe fire exposure from 
the outside of a building

• Class E – Openings in exterior walls subject to moderate or light exposure 
from the outside 

Fire Door Requirements 
To effectively block the spread of fire, the entire rated fire door assembly must 
have a degree of fire resistance similar to fire-rated walls. Lightly constructed 
panel doors or glass doors cannot act as a barrier to the high temperatures 
developed in a fire. Furthermore, the material of construction will affect the 
degree of fire resistance.

Fire door requirements are included in the following standards: 

• NFPA® 1, Uniform Fire Code

• NFPA® 80, Standard for Fire Doors and Other Opening Protectives

• NFPA® 101, Life Safety Code

• NFPA® 5000, Building Construction and Safety Code 

The above standards each contain a table in which the minimum fire pro-
tection rating is provided based upon the fire resistance rating of a component 
that was mandated within the Code. Codes typically require 3- or 4-hour rated 
doors in fire walls of greater than a 2-hour rating. Doors rated at 1½ hours are 
normally required for 2-hour rated vertical enclosures. 1-hour doors are used 
for 1-hour vertical shaft enclosures and exit enclosures. 

Although the lower fire protection rating for a fire door as opposed to the 
surrounding fire wall may seem illogical, the rationale behind the discrepancy 
is explained this way: A fire door is only functional as a portal between spaces 
if it has a sufficient clear area on either side, as opposed to an interior fire 
wall which can be completely blocked without affecting its primary function 
of separating spaces. In other words, because a fire door will not have a high 
fuel load in its immediate proximity, it will not have to withstand the same 
extremity of conditions.  

Some inconsistencies are built into the code in certain occupancies, and 
the fire official should be aware of them. For example, a code may permit an 
opening in a 2-hour stairwell enclosure to be protected with a 1½-hour fire 
door rather than a 2-hour door. 

Other redundancies may also be built into the code. For example, a code may 
require two 3-hour fire doors to protect an opening in a 4-hour wall and not 
allow a 3-hour door to be used in combination with a 1½-hour door to satisfy 
the requirement. This redundancy can be viewed as a means for increasing 
the reliability of the protection for the wall opening because of the increased 
likelihood that at least one of the doors will close. 

Fire doors are designed for use in specific types of settings. The four styles 
of fire doors identified in NFPA® 80 are described in the following sections. 
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Rolling (Overhead) Doors 
Rolling (overhead) doors are often installed in the following locations:

• Along corridors to protect convenience openings 

• To protect an opening in a fire wall in an industrial occupancy (Figure 5.16)

• On one or both sides of a wall opening

• At an opening in a wall that separates buildings

Rolling (overhead) doors are constructed of interlocking steel slats with 
other operating components including:

• Releasing device

• Speed governor

• Counterbalance mechanism

• Wall guides

A rolling (overhead) door ordinarily closes under the force of gravity when 
a fusible link melts or a smoke detector releases the hold-open device. Motor-
driven doors are also available (Figure 5.17). One architectural advantage of a 
rolling (overhead) fire door is that it is relatively inconspicuous and unobtrusive.

Rolling doors should never be used in a path of egress. Without another 
means of egress available, the overhead door may create a dangerous dead-
end corridor when it closes. In addition, a door that closes after firefighters 
have passed through it can cause the following hazards:

• Disorient firefighters who do not realize that the door closed the corridor 
behind them

• Trap firefighters in the fire area

• Cut off firefighter’s escape path

• Restrict water through pinched hoselines

Overhead doors can also create a dangerous condition for firefighters who 
may not be able to see the door’s tracks on each side of an opening through 
heavy smoke. Firefighters should take precautions to ensure that they will not 
be struck in case the door suddenly closes. 

Overhead Door — Door that 
opens and closes above a 
large opening, such as in a 
warehouse or garage, and is 
usually of the rolling, hinged-
panel, or slab type. Also known 
as Rolling (Overhead) Door. 

Fusible Link — Connecting link 
device that fuses or melts when 
exposed to fire temperatures; 
used to activate individual 
elements in active and passive 
fire suppression systems. 
Benefits include: inexpensive, 
rugged, easy to maintain. 
Disadvantages include: slower 
to activate than automated 
systems.

Figure 5.16 Overhead fire doors are commonly used to 
protect large openings. 

Figure 5.17 Overhead fire doors that are operated with a 
motor may be more quickly and easily opened and closed 
than overhead doors that are activated with a fusible link. 
Courtesy of Ed Prendergast. 
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Sliding Door — Door that 
opens and closes by sliding 
across its opening, usually on 
rollers.

Metal-Clad Door — Wood core 
door protected with galvanized 
sheet metal steel or other 
heavy metal exterior. Also 
known as Kalamein Door.  

Tin-Clad Door — Similar to 
a metal-clad door, except 
covered with a lighter-gauge 
metal, often an alloy of tin and 
lead. 

Rolling Overhead Doors
Firefighters should attempt to secure an overhead rolling door in the open 
position before proceeding through it. Common tools, such as pike poles 
or vice grips, can block the channel to help prevent the door from closing 
on firefighters or equipment, including hoses.

Horizontal Sliding Fire Doors 
Horizontal sliding fire doors are often found in older industrial buildings. 
These doors are usually held open with a fusible link. When the link is activated, 
the door slides into position along a track either by gravity or by the force of a 
counterweight (Figure 5.18).  

Most horizontal sliding doors are metal-clad or tin-clad doors with a 
wood core that provides insulation, covered in sheet metal that protects the 
wood from the fire. Because wood undergoes thermal decomposition when 
exposed to heat, a hole is usually provided in the sheet metal to vent the gases 
of decomposition (Figure 5.19). Metals used often include:

• Steel

• Galvanized sheet metal 

• Terneplate 

Bumper

Bumper

Hanger

Counter-weight

Inclined
Track

4 in (100 mm)
Vent Hole

Protective
Shoe

Binder

Stay Roll

Counterbalance
Cord

Tightening Wedge

Fusible
Link

Horizontal Fire Door

Figure 5.18 Sliding fire doors may provide first 
responders a strategic vantage when open, 
and a means to separate themselves from the 
hazard when closed. 

Figure 5.19 A horizontal sliding door is likely to be found in an older 
building.
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Swinging Fire Doors 
Swinging fire doors commonly protect stairwell enclosures and corridors. 
Swinging fire doors are available with ratings from 20 minutes to 3 hours. 
Just as with sliding doors, swinging doors can be constructed from a variety 
of materials, including the metal-clad wood style (Figure 5.20). Many compa-
nies in the U.S. produce listed swinging fire doors, so a large variety of them 
are available. 

Although a swinging fire door has the disadvantage 
of requiring a clear space around the door to ensure 
closure, it is a good choice where the door is frequently 
in the closed position and provision must be made for 
pedestrian traffic. In some cases, standard architectural 
practice cannot address the needs of a space. For example, 
it may be necessary to provide a fire door on either side 
of a wall. In this case, the swinging doors must swing 
in the direction of exit travel (Figure 5.21). To meet this 
requirement, a vestibule with fire-resistive construction 
can be built between the two fire doors. 

Swinging Door — Door that 
opens and closes by swinging 
from one side of its opening, 
usually on hinges. Also known 
as Hinged Door.

Swinging
Fire Doors

Fire-Resistive
Vestibule

Direction of
exit travel

Fire Wall

Swinging Fire Doors with a Vestibule

Figure 5.20 Older metal clad fire doors may not indicate an 
hourly rating despite the indication of successful UL testing. 
Courtesy of Gregory Havel, Burlington, WI.

Figure 5.21 When a firewall must be penetrated, the 
use of a vestibule and two sets of doors may provide the 
necessary degree of protection. 

A pair of fire doors may be installed to close off a 
corridor at a fire wall, with one door swinging in each 
direction to accommodate exit travel in both directions. 
These vestibules are used in locations including:

• Health care facilities

• Apartment buildings

• Schools
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Special Fire Doors 
The code identifies parameters for special-purpose fire doors that can be used 
in applications including:

• Freight and passenger elevators

• Service counter openings

• Security (bullet-resisting)

• Dumbwaiters

• Chute openings

Other types of special-purpose fire doors include horizontally sliding ac-
cordion or folding doors. Both types of doors are motor driven and require 
electrical power for operation. A signal from a smoke detector or fire alarm 
system initiates the door closing. A battery powers the motor when the regular 
power supply is interrupted. 

Horizontal sliding accordion or folding doors are frequently used where 
a fire-rated partition is required and the designer does not wish to provide a 
fixed wall to create an unobstructed f loor plan (Figure 5.22). For example, 
these types of doors are used in a corridor separation in the lobby of a health 
care facility.

Figure 5.22 Special-
purpose horizontally sliding 
accordion or folding fire 
door assemblies may be 
used where a fixed wall is 
not desired. Courtesy of Ed 
Prendergast. 
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Fire Door Hardware and Features  
For a fire door to effectively block the spread of fire, it must remain closed 
and attached to the fire wall under fire conditions. Therefore, a fire door must 
be equipped with hardware that securely latches the door closed under the 
stresses of fire exposure. In addition, when fire doors are installed in a frame, 
the frame must also withstand exposure to a fire. The testing of fire doors 
includes the frames as well as the hardware (Figure 5.23). All components 
must be listed by a testing laboratory for compatibility.

Latches
and

Locks

Hinge for 
each 30 in. 
(750 mm) 
height of 
the door

Wood Fire Door Builder’s Hardware

Figure 5.23 (left) When testing the rating for a fire door 
assembly, all of the components of the door’s hardware are 
included in the test. 

Figure 5.24 (above) Builder’s hardware for a wooden fire 
door is often shipped separately from the door itself. 

Hardware — General term 
for small pieces of equipment 
made of metal, including 
ancillary equipment affixed to 
another medium to aid the use 
of the primary tool. Fire door 
hardware includes: door knobs, 
hinges, and door closure 
devices. 

Wood swinging fire doors include hardware that can also be referred to 
as “builder’s hardware” or “fire door hardware.” Builder’s hardware can be 
shipped to a job site separately from the fire doors and includes (Figure 5.24): 

• Hinges

• Locks and latches

• Bolts

• Closers 

Metal- and tin-clad sliding and swinging fire doors are normally shipped 
with the requisite hardware. Hardware components may include (Figure 5.25):

• Hinges

• Vent holes (tin-clad doors only)

• Adjustable spring
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Door Hold-Open Device — 
Mechanical device that holds 
a door open and releases it 
upon a signal. Mechanism may 
be a fusible link that releases 
under fire conditions, or an 
electromagnet connected to a 
smoke detector. Also known as 
Door Holder. 

Vent holes
(tin clad doors only)

Hinges

Adjustable
Spring

Catch

Keeper

Latch Bar

Metal Fire Door Hardware

• Catch

• Latch bar

• Keeper

Fire Door Closing Devices 
To perform its function of containing a fire, a fire door must be closed when a 
fire occurs. However, during non-fire conditions, fire doors must often remain 
open and/or useable to allow pedestrian traffic. Tools and combinations of 
tools that retain a door’s functionality both as a fire barrier and portal through 
a partition are explained below and include:

• Door holders

• Door closers

• Door operators

A door hold-open device (door holder) can be used with swinging, sliding, 
or rolling fire doors. The use of a door holder with a fire door is useful in areas 
with a large volume of traffic such as school stair enclosures (Figure 5.26). 
When fire doors are held open under non-fire conditions, the doors are less 
likely to be otherwise secured in an open position. 

Electromagnetic door holders may be released as part of the programmed 
response during fire alarm activation. This system activates more quickly 
than fusible link door closers and can be tested easily. 

Figure 5.25 Hardware for a steel fire door is often shipped 
already assembled on the door.

Figure 5.26 Electromagnetic door holders retain a swinging 
door in its open position until released.   
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Door closers can be used with sliding or swinging fire 
doors (Figure 5.27). When used with a door hold-open 
device, the door will close automatically when signaled. 
Devices that react to smoke or a rise in temperature ac-
tivate quickly and can be reset easily. Fusible link door 
closers are generally incorporated on doors that only 
close during a fire event. 

Limitations of smoke detectors include:

• Higher cost compared to fusible links

• Requires periodic cleaning

• Must be positioned properly with respect to ventilation

A self-closing door is normally closed, and will re-
turn to the closed position using a spring hinge when 
opened and released. Self-closing door closers are used 

for applications including stairwell doors and doors that separate hotel rooms 
from corridors. 

Door operators open and close a door for normal use; often used with sliding 
fire doors mounted on a level or inclined track (Figure 5.28). Under fire condi-
tions, a fusible link disconnects the door from the operator and allows the door 
to close using a spring-powered door closer or a system of suspended weights.

Figure 5.27 A typical self-closing swinging fire door 
mechanism found on stairway doors helps ensure that 
enclosure doors will reset to their appropriate position when 
not in use. 

Door Closer — Mechanical 
device that closes a door. Also 
known as Self-Closing Door. 

Self-Closing Door — Door 
equipped with a door closer.

Figure 5.28 Sliding doors 
mounted on a level or 
inclined track may be 
operated by electronic 
controls.
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Glazing — Glass or 
thermoplastic panel in a wall or 
other barrier that allows light to 
pass through. 

Wired Glass — Flat sheet 
glass containing an embedded 
wire mesh that increases 
its resistance to breakage 
and penetration; installed to 
increase interior illumination 
without compromising fire 
resistance and security. May be 
transparent or translucent. 

Glazing  
Glazing can be used in partitions and fire doors where visibility is desired 
and a fire rating is required (Figure 5.29). Examples of locations where glaz-
ing may be used include fire doors to stair enclosures and partition walls in 
health care facilities.

The first type of fire-rated glazing available was wired 
glass, a sheet of glass in which a steel wire net has been 
embedded (Figure 5.30). The steel net distributes the 
heat throughout the glass and helps hold the glass in 
place. Wired glass will crack when exposed to a fire but 
will remain in place until the wire begins to soften and 
fall out. 

Modern fire-rated glazing does not include embedded 
steel wire. These products can provide higher hourly fire 
ratings than wired glass. Wireless fire-rated glazing is 
somewhat more visually appealing and can be used as 
windows or sidelights in fire-rated walls as well as in fire 
doors. Some fire-rated glazings are impact-resistant and 
can be used for security purposes. 

Fire doors are the most common application of fire-
rated glazing. Doors with ratings up to 3 hours can be 
equipped with glazing. NFPA® 80 requires that each 
piece of glazing installed in a fire door include a listing 
mark that remains visible after installation. If the door 
manufacturer does not provide the glazing then a glaz-
ing contractor may install it at the job site. 

Restrictions regulate the allowable area of glass in fire 
doors. For example, fire doors with ratings of 1-3 hours can have glass panels 
up to 100 square inches (64 500 mm2) in area per door. Fire doors with ratings 

Figure 5.29 Recent advances in 
fire-rated glazing can eliminate 
the need for reinforcing wires.

Figure 5.30 At one time, glazing required the addition of 
wires to provide the required fire resistance in a fire door.
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of ¾ hour can have a total glass area consistent with their listing, below a stated 
maximum area. Fire doors with ratings of ½ or ⅓ hour can have fire-rated glass 
up to the maximum area to which they were tested.

Louvers 
Louvers may be installed in a fire door to permit ventilation while the door is 
closed under normal conditions, such as in the case of a furnace room enclo-
sure. The louvers in a fire door must automatically close under fire conditions. 
Usually, the mechanism of closing louvers is the release of a fusible link. 

Louvers cannot be arbitrarily installed in fire doors. Only fire doors that are 
listed for the installation of louvers can have louvers installed. For example, 
swinging fire doors with ratings up to 1½ hours can be equipped with louvers. 
The door manufacturer may not produce the louvers, and testing laboratories 
may list them separately. 

Fire Door Maintenance  
For compartmentation to be effective, the doors protecting the openings must 
operate correctly and close under fire conditions. Proper fire door operation 
requires that the doors be properly maintained. NFPA® 80 contains extensive 
information on fire doors including best practices for the following: 

• Inspection

• Testing

• Maintenance

Failure of fire doors to close properly is a common occurrence in fire condi-
tions. A door will be likely to fail when the following components are damaged: 

• The door closer

• The door itself 

• Door guides

Overhead fire doors are especially subject to damage. The closing mechanisms 
on overhead doors are more complicated and typically more inconspicuous 
than those on swinging doors. 

Louvers — A series of 
horizontal slats that are angled 
to permit easy ventilation 
in one direction of flow and 
restricted ventilation in the 
opposite direction. Louvers are 
commonly used in applications 
where the restrictive side 
blocks sunshine, rain, or 
products of combustion. 

CAUTION
Any fire door can fail and become nonoperational 
during a fire. Fire fighting tactics should include 

resources to accommodate a door fixed in a 
closed or open position.

Fire Door Testing 
Fire doors are tested in accordance with the procedures contained in NFPA® 
252, Standard Methods of Fire Tests of Door Assemblies; also designated ASTM 
E-152. The test procedure uses a furnace to expose the fire doors to the same 
time-and-temperature curve used to establish the fire resistance rating of 
structural assemblies (Figure 5.31). The conditions for passing the test for 
door assemblies are not as rigid as is required for fire-rated walls. 
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Figure 5.31 The ASTM E-152 
test subjects a wooden fire door 
and its assembled hardware to a 
test fire controlled by a furnace.

Criterion-Referenced Testing  
Many of the same laboratories that test interior finishes 
and building materials also test fire doors. Several nation-
ally recognized testing laboratories publish a list of fire 
doors that meet their particular criterion-referenced fire 
testing requirements. During fire door testing, the fol-
lowing two criteria for acceptability are described below.  

For fire doors, the primary criterion for acceptability 
is that the fire door must remain securely in its frame 
during the f lame test. Parameters include:

• Some warping of the door is permitted. 

• Intermittent passage of f lames is permitted after the 
first 30 minutes of the test (Figure 5.32).

• Surface temperature rise is not regulated on the un-
exposed side of the door for most of the doors tested. 
In fact, metal doors may glow red from the heat of the 
test fire. 

The fact that fire doors are allowed to get very hot re-
inforces the importance of keeping combustibles away 
from the immediate vicinity of fire doors in fire walls 
when they are kept permanently closed. If an opening 
through a fire wall is no longer needed for passage, the 
opening should be filled in with construction materials 
to the equivalent of the fire resistance rating of the wall.

The second criterion for acceptability is that the fire 
door assembly must remain in place when subjected 
to a hose stream immediately following the fire test                  

Figure 5.32 During fire door testing, intermittent flames 
may pass the door assembly after 30 minutes have 
elapsed. 
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(Figure 5.33). The use of a hose stream subjects the door assembly to cooling 
and the impact forces that may accompany fire fighting. Doors with a 1/3-
hour rating may not be subjected to the hose test depending on their intended 
application.

Marking Rated Fire Doors 
Fire doors that pass a testing process are marked with a label or plate on the 
top or on the hinge side of the door that indicates information including (Fig-
ure 5.34): 

• Door type

• Hourly rating

• Identifying symbol of the testing laboratory 

Although the door’s rating information can help building and fire inspectors 
while determining the opening’s protection, the information cannot protect 
against limitations including: 

• The presence of a rated door and frame assembly does NOT indicate that 
the surrounding wall is also rated.

Figure 5.33 Immediately after the furnace test, fire doors 
must remain in place when impacted with a stream from a 
fire hose.

Figure 5.34 The manufacture and testing label for a 
swinging fire door is placed on the edge of the door. 
Courtesy of Ed Prendergast. 
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CAUTION
Do not assume an assembly is rated simply 
because the opening has rated protection.

• Damage, removal, or disguising of labels may give the appearance of a lower 
fire rating.

• Counterfeit laboratory labels give false information.

Chapter Summary  
Interior finishes contribute substantially to the surface f lammability of a 
structure. Because of their significance in fire load, interior finishes are tested 
and classified, and their application is regulated via building codes. 

In addition to controlling interior finishes, passive controls including 
compartmentation are provided in buildings to slow or prevent the spread of 
fire and smoke. Elements such as fire walls, partitions, and other enclosures 
are specified in building codes. Fire doors that protect openings in fire-rated 
walls must also be sufficiently rated and maintained. 

Review Questions 
1. How do characteristics of interior finishes influence fire behavior?

2. What tests are used to determine surface burning characteristics of interior 
finishes? 

3. What are some limitations of tests for interior finishes?

4. How can ceilings influence fire behavior?

5. What are the different types of fire walls?

6. What are the differences between fire partitions, enclosure walls, and 
curtain walls?

7. Describe the four styles of fire doors.

8. What is the function of fire door hardware?

9. What two criteria must fire doors meet for acceptability?
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