
f
of Housing and Urban Development
evelopment and Research $

690.591
R231r
1986

® ©

v. 8

Rehabilitatio
Guidelin^^

8
Guidelines on 

Fire Ratings of 

Archaic 

Materials and 

Assemblies

i

f



Oi"r o.A THE SECRETARY OF HOUSING AND URBAN DEVELOPMENT 
WASHINGTON. D.C. 20410\ III/

The world in which fire ratings exist changes so rapidly that 
construction thirty or more years old is considered "archaic". 
Given this terminology, it is understandable that building officials 
unfamiliar with materials of such an age may require them to be 
replaced before assessing the building's fire safety.

This unique volume offers a guide to evaluating the fire-related 
performance of archaic materials and construction. It does not 
set standards—that is the community's responsibility—but its 
approach should in many cases eliminate the need to fire test 
the construction or to replace the materials, neither of which 
may be economically feasible.

The importance of this guideline is clear. It gives architects, 
engineers, and code officials a tool with which to judge the 
viability of their community's aging housing stock.

The quality of this guideline and the seven others in the series is 
the result of the invaluable efforts of Robert Kapsch, program 
manager for MUD's Office of Policy Development and Research; 
William Brenner, project manager for the National Institute of 
Building Sciences; and David Ilattis, consultant from Building 
Technology, Inc.
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Secretary



The Rehabilitation 
Guideline Series
The Rehabilitation Guidelines were prepared by the National 
Institute of Building Sciences for the Department of Housing and 
Urban Development in response to the requirements of Section 903 
of the Housing and Community Development Amendments of 1978.

As Congress intended, the Rehabilitation Guidelines are not a 
code, nor are they written in code language. Rather, they are 
designed for voluntary adoption and use by States and communities 
as a means to upgrade and preserve the nation’s building stock, 
while maintaining reasonable standards for health and safety.
The term "rehabilitation", as used in the guidelines, includes any 
set of activities related to the general view of existing buildings 
as a resource to be conserved, rehabilitated, or reused.

This initial edition of the Rehabilitation Guidelines is published in 
eight separate volumes. The first four guidelines are designed 
for use by building officials, members of the executive and 
legislative branches of government, and related commissions and 
organizations involved in developing or implementing building 
regulations. These guidelines cover the following topics:

1 The Guideline for Setting and Adopting Standards for Building 
Rehabilitation provides an introduction and background to the 
building regulations that affect rehabilitation. It describes 
methods for identifying regulatory problems in a community, 
and recommends ways to amend, modify, or supplement 
existing regulations to encourage rehabilitation.

2 The Guideline for Municipal Approval of Building Rehabilitation 
examines the inherent differences between regulating new 
construction and regulating rehabilitation, and presents specific 
recommendations for dealing with rehabilitation within municipal 
building departments.

3 The Statutory Guideline for Building Rehabilitation contains 
enabling legislation that can be directly adopted by communities 
to provide the legal basis for promoting rehabilitation through 
more effective regulation.

The Guideline for Managing Official Liability Associated with 
Building Rehabilitation addresses the liability of code officials
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involved with the administration and enforcement of rehabili­
tation, and provides recommendations for minimizing liability 
problems.

The remaining four guidelines are technical in nature, and are 
intended for use by code officials, inspectors, designers, and 
builders. They cover the following topics:

5 The Egress Guideline for Residential Rehabilitation lists design 
alternatives for the components of egress that are regulated 
by current codes such as number and arrangement of exits, 
corridors, and stairs, travel distance, dead-end travel, and exit 
capacity and width.

6 The Electrical Guideline for Residential Rehabilitation outlines 
procedures for conducting inspections of electrical systems in 
existing buildings, and presents solutions to common problems 
associated with electrical rehabilitation such as eliminating 
hazardous conditions, grounding, undersized service, number of 
receptacle outlets, and incompatible materials.

7 The Plumbing DWV Guideline for Residential Rehabilitation 
presents criteria and methods for inspecting and testing 
existing drain, waste, and vent (DWV) systems, relocating 
fixtures, adding new fixtures to existing DWV systems, 
extending existing DWV systems, and installing new DWV 
systems in existing buildings.

8 The Guideline on Fire Ratings of Archaic Materials and 
Assemblies contains the fire ratings of building materials and 
assemblies that are no longer listed in current building codes 
or related reference standards. Introductory material dis­
cusses flame spread, the effects of penetrations, and methods 
for determining the ratings of assemblies not listed in the 
guideline.

The Rehabilitation Guidelines are also available from the 
Superintendent of Documents, U. S. Government Printing Office 
Washington, D. C. 20402.
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Introduction
The Guideline on Fire Ratings of Archaic Materials and Assemblies 
focuses upon the fire-related performance of archaic construction. 
"Archaic" encompasses construction typical of an earlier time, 
generally prior to 1950. "Fire-related performance" includes fire 
resistance, flame spread, smoke production, and degree of 
combustibility.

The purpose of this guideline is to update the information which 
was available at the time of original construction, for use by 
architects, engineers, and code officials when evaluating the fire 
safety of a rehabilitation project. In addition, information relevant 
to the evaluation of general classes of materials and types of 
construction is presented for those cases when documentation of 
the fire performance of a particular archaic material or assembly 
cannot be found.

It has been assumed that the building materials and their 
fastening, joining, and incorporation into the building structure 
are sound mechanically. Therefore, some determination must be 
made that the original manufacture, the original construction 
practice, and the rigors of aging and use have not weakened the 
building. This assessment can often be difficult because process 
and quality control was not good in many industries, and varia­
tions among locally available raw materials and manufacturing 
techniques often resulted in a product which varied widely in its 

I strength and durability. The properties of iron and steel, for 
example, varied widely, depending on the mill and the process 
used.

; There is nothing inherently inferior about archaic materials or 
construction techniques. The pressures that promote fundamental 
change are most often economic or technological—matters not 
necessarily related to concerns for safety. The high cost of 
labor made wood lath and plaster uneconomical. The high cost 
of land and the congestion of the cities provided the impetus for 
high-rise construction. Improved technology made it possible.
The difficulty with archaic materials is not a question of suit­
ability, but familiarity.

Code requirements for the fire performance of key building 
elements (e.g., walls, floor/ceiling assemblies, doors, shaft 
enclosures) are stated in performance terms: hours of fire!

1
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resistance. It matters not whether these elements were built in 
1908 or 1980, only that they provide the required degree of fire 
resistance. The level of performance will be defined by the 
local community, primarily through the enactment of a building 
or rehabilitation code. This guideline is only a tool to help 
evaluate the various building elements, regardless of what the 
level of performance is required to be.

The problem with archaic materials is simply that documentation 
of their fire performance is not readily available. The applica­
tion of engineering judgment is more difficult because building 
officials may not be familiar with the materials or construction 
method involved. As a result, either a full-scale fire test is 
required or the archaic construction in question removed and 
replaced. Both alternatives are time consuming and wasteful.

This guideline and the accompanying Appendix are designed to 
help fill this information void. By providing the necessary docu­
mentation, there will be a firm basis for the continued acceptance 
of archaic materials and assemblies.

i

1
Fire-Related Performance of Archaic Materials and 
Assemblies

1.1
Fire Performance Measures
This guideline does not specify the level of performance required 
for the various building components. These requirements are 
controlled by the building occupancy and use and are set forth in 
the local building or rehabilitation code.

The fire resistance of a given building element is established by 
subjecting a sample of the assembly to a "standard" fire test 
which follows a "standard" time-temperature curve. This test 
method has changed little since the 1920's. The test results 
tabulated in the Appendix have been adjusted to reflect current 
test methods.

The current model building codes cite other fire-related properties 
not always tested for in earlier years: flame spread, smoke 
production, and degree of combustibility. However, they can
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generally be assumed to fall within well defined values because 
the principal combustible component of archaic materials is 
cellulose. Smoke production is more important today because of 
the increased use of plastics. However, the early flame spread 
tests, developed in the early 1940’s, also included a test for 
smoke production.

"Plastics", one of the most important classes of contemporary 
materials, were not found in the review of archaic materials. If 
plastics are to be used in a rehabilitated building, they should be 
evaluated by contemporary standards. Information and documenta­
tion of their fire-related properties and performance is widely 
available.

Flame spread, smoke production and degree of combustibility are 
discussed in detail below. Test results for eight common species 
of lumber, published in an Underwriter's Laboratories' report 
(104), are noted in the following table:

TUNNEL TEST RESULTS FOR EIGHT SPECIES OF LUMBER

Fuel
Contributed

Smoke
Developed

Flame
SpreadSpecies of Lumber

50Western White Pine 
Northern White Pine 
Ponderosa Pine 
Yellow Pine 
Red Gum 
Yellow Birch 
Douglas Fir 
Western Hemlock

75 50-60
120-140
120-135
130-145
125-175
100-105
50-80
40-65

60-65
100-110
275-305

40-60
45-65
10-100
40-120

120-215 
• 80-215 

180-190 
140-155 
105-110 
65-100 
60-75

FLAME SPREAD

The flame spread of interior finishes is most often measured by 
the ASTM E-84 "tunnel test". This test measures how far and 
how fast the flames spread across the surface of the test sample. 
The resulting flame spread rating (FSR) is expressed as a number 
on a continuous scale where cement-asbestos board is 0 and red 
oak is 100. (Materials with a flame spread greater than red oak 
have a FSR greater than 100.) The scale is divided into distinct 
groups or classes. The most commonly used flame spread classifi-
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Class I or A*, with a 0-25 FSR; Class II or B, withcations are:
26-75 FSR; and Class III or C, with a 76-200 FSR. The NFPA 

Life Safety Code also has a Class D (201-500 FSR) and Class E 
(over 500 FSR) interior finish.

a

These classifications are typically used in modern building codes 
to restrict the rate of fire spread. Only the first three classi­
fications are normally permitted, though not all classes of materials 

be used in all places throughout a building. For example, 
the interior finish of building materials used in exits or in cor­
ridors leading to exits is more strictly regulated than materials 
used within private dwelling units.

In general, inorganic archaic materials (e.g., bricks or tile) can 
be expected to be in Class I. Materials of whole wood are 
mostly Class II.
same form as sawn from the tree.
contemporary reconstituted wood products such as plywood, 
fiberboard, hardboard, or particle board. If the organic archaic 
material is not whole wood, the flame spread classification could 
be well over 200 and thus would be particularly unsuited for use 
in exits and other critical locations in a building. Some plywoods 
and various wood fiberboards have flame spreads over 200. Al­
though they can be treated with fire retardants to reduce their 
flame spread, it would be advisable to assume that all such 
products have a flame spread over 200 unless there is informa­
tion to the contrary.

can

Whole wood is defined as wood used in the 
This is in contrast to the;

■:

I
[

!

SMOKE PRODUCTION

The evaluation of smoke density is part of the ASTM E-84 tunnel 
test. For the eight species of lumber shown in the table above, 
the highest levels are 275-305 for Yellow Pine, but most of the 
others are less smoky than red oak which has an index of 100. 
The advent of plastics caused substantial increases in the smoke 
density values measured by the tunnel test. The ensuing limita­
tion of the smoke production for wall and ceiling materials by 
the model building codes has been a reaction to the introduction 
of plastic materials. In general, cellulosic materials fall in the 
50-300 range of smoke density which is below the general limi­
tation of 450 adopted by many codes.

* Some codes use Roman numerals, others use letters.
4



DEGREE OF COMBUSTIBILITY

The model building codes tend to define "noncombustibility" on 
the basis of having passed ASTM E-136 or if the material is 
totally inorganic. The acceptance of gypsum wallboard as non­
combustible is based on limiting paper thickness to not over 
1/8 inch and a 0-50 flame spread rating by ASTM E-84. At 
times there were provisions to define a Class I or A material 
(0-25 FSR) as noncombustible, but this is not currently recognized 
by most model building codes.

If there is any doubt whether or not an archaic material is non­
combustible, it would be appropriate to send out samples for 
evaluation. If an archaic material is determined to be non­
combustible according to ASTM E-136, it can be expected that it 
will not contribute fuel to the fire.

1.2
Combustible Construction Types
One of the earliest forms of timber construction used exterior 
load-bearing masonry walls with columns and/or wooden walls 
supporting wooden beams and floors in the interior of the build­
ing. This form of construction, often called "mill" or "heavy 
timber" construction, has approximately 1 hour fire resistance.
The exterior walls will generally contain the fire within the 
building.

With the development of dimensional lumber, there was a switch 
from heavy timber to "balloon frame" construction. The balloon 
frame uses load-bearing exterior wooden walls which have long 
timbers often extending from foundation to roof. When longer 
lumber became scarce, another form of construction, "platform" 
framing, replaced the balloon framing. The difference between 
the two systems is significant because platform framing is 
automatically fire-blocked at every floor while balloon framing 
commonly has concealed spaces that extend unblocked from base­
ment to attic. The architect, engineer, and code official must 
be alert to the details of construction and the ease with which 
fire can spread in concealed spaces.

5



2
Building Evaluation

A given rehabilitation project will most likely go through several 
stages. The preliminary evaluation process involves the designer 
in surveying the prospective building. The fire resistance of 
existing building materials and construction systems is identified; 
potential problems are noted for closer study. The final evalua­
tion phase includes: developing design solutions to upgrade the 
fire resistance of building elements, if necessary; preparing 
working drawings and specifications; and the securing of the 
necessary code approvals.

2.1
Preliminary Evaluation

A preliminary evaluation should begin with a building survey to 
determine the existing materials, the general arrangement of the 
structure and the use of the occupied spaces, and the details of 
construction. The designer needs to know "what is there" before 
a decision can be reached about what to keep and what to remove 
during the rehabilitation process. This preliminary evaluation 
should be as detailed as necessary to make initial plans. The 
fire-related properties need to be determined from the applicable 
building or rehabilitation code, and the materials and assemblies 
existing in the building then need to be evaluated for these 
properties. Two work sheets are shown below to facilitate the 
preliminary evaluation.

Two possible sources of information helpful in the preliminary 
evaluation are the original building plans and the building code in 
effect at the time of original construction. Plans may be on file 
with the local building department or in the offices of the original 
designers (e.g., architect, engineer) or their successors. If plans 
are available, the investigator should verify that the building was 
actually constructed as called for in the plans, as well as incor­
porate any later alterations or changes to the building. Earlier 
editions of the local building code should be on file with the 
building official. The code in effect at the time of construction 
will contain fire performance criteria. While this is no guarantee 
that the required performance was actually provided, it does give 
the investigator some guidance as to the level of performance 
which may be expected. Under some code administration and
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enforcement systems, the code in effect at the time of construc­
tion also defines the level of performance that must be provided 
at the time of rehabilitation.

Figure 1 illustrates one method for organizing preliminary field 
notes. Space is provided for the materials, dimensions, and 
condition of the principal building elements. Each floor of the 
structure should be visited and the appropriate information 
obtained. In practice, there will often be identical materials and 
construction on every floor, but the exception may be of vital 
importance. A schematic diagram should be prepared of each 
floor showing the layout of exits and hallways and indicating 
where each element described in the field notes fits into the 
structure as a whole. The exact arrangement of interior walls 
within apartments is of secondary importance from a fire safety 
point of view and need not be shown on the drawings unless 
these walls are required by code to have a fire resistance rating.

The location of stairways and elevators should be clearly marked 
on the drawings. All exterior means of escape (e.g., fire escapes) 
should be identified.*

The following notes explain the entries in Figure 1.

Exterior Bearing Walls: Many old buildings utilize heavily con­
structed walls to support the floor/ceiling assemblies at the 
exterior of the building. There may be columns and/or interior 
bearing walls within the structure, but the exterior walls are an 
important factor in assessing the fire safety of a building.

The field investigator should note how the floor/ceiling assemblies 
are supported at the exterior of the building. If columns are 
incorporated in the exterior walls, the walls may be considered 
non-bearing.

Interior Bearing Walls: It may be difficult to determine whether 
or not an interior wall is load bearing, but the field investigator 
should attempt to make this determination. At a later stage of 
the rehabilitation process, this question will need to be determined 
exactly. Therefore, the field notes should be as accurate as 
possible.

* Problems providing adequate exiting are discussed at length 
in the Egress Guideline for Residential Rehabilitation.
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PRELIMINARY EVALUATION 
FIELD NOTES

FIGURE 1 I
i

Condition Notes ’ThicknessMaterialsBuilding Element :
Exterior
Bearing
Walls

i
Interior
Bearing
Walls

i

Exterior
Non-Bearing
Walls

■

Interior 
Non-Bearing 
Walls or 
Partitions:

A

B

Structural
Frame:

iColumns

Beams

Other '
rFloor/Ceiling 

Structural System 
Spanning

Roofs

Doors (including 
frame and hardware):

a) Enclosed vertical
_e_xitway_________
b) Enclosed 

horizontal 
exitway

c) Other
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Exterior Non-Bearing Walls: The fire resistance of the exterior 
walls is important for two reasons. These walls (both bearing 
and non-bearing) are depended upon to: a) contain a fire within 
the building of origin; or b) keep an exterior fire outside the 
building. It is therefore important to indicate on the drawings 
where any openings are located as well as the materials and 
construction of all doors or shutters. The drawings should indi­
cate the presence of wired glass, its thickness and framing, and 
identify the materials used for windows and door frames, 
protection of openings adjacent to exterior means of escape (e.g., 
exterior stairs, fire escapes) is particularly important. The 
ground floor drawing should locate the building on the property 
and indicate the precise distances to adjacent buildings.

Interior Non-Bearing Walls (Partitions): A partition is a "wall 
that extends from floor to ceiling and subdivides space within 
any story of a building". (48) Figure 1 has two categories 
(A & B) for Interior Non-Bearing Walls (Partitions) which can be 
used for different walls, such as hallway walls as compared to 
inter-apartment walls. Under some circumstances there may be 
only one type of wall construction; in others, three or more 
types of wall construction may occur.

The field investigator should be alert for differences in function 
as well as in materials and construction details. In general, the 
details within apartments are not as important as the major exit 
paths and stairwells. The preliminary field investigation should 
attempt to determine the thickness of all walls. A term intro­
duced below called "thickness design" will depend on an accurate 
(t 1/4 inch) determination. Even though this initial field survey 
is called "preliminary", the data generated should be as accurate 
and complete as possible.

The field investigator should note the exact location from which 
his or her observations are recorded. For instance, if a hole is 
found through a stairwell wall which allows a cataloguing of the 
construction details, the field investigation notes should reflect 
the location of the "find". At the preliminary stage it is not 
necessary to core every wall; the interior details of construction 
can usually be determined at some location.

Structural Frame: There may or may not be a complete skeletal 
frame, but usually there are columns, beams, trusses, or other 
like elements. The dimensions and spacing of the structural 
elements should be measured and indicated on the drawings. For

The
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i
finstance, if there are ten inch square columns located on a thirty 

foot square grid throughout the building, this should be noted.
The structural material and cover or protective materials should 
be identified wherever possible. The thickness of the cover 
materials should be determined to an accuracy of t 1/4 inch. As 
discussed above, the preliminary field survey usually relies on 
accidental openings in the cover materials rather than a sys­
tematic coring technique.

Floor/Ceiling Structural Systems: The span between supports should 
be measured. If possible, a sketch of the cross-section of the 
system should be made. If there is no location where accidental 
damage has opened the floor/ceiling construction to visual inspec­
tion, it is necessary to make such an opening. An evaluation of 
the fire resistance of a floor/ceiling assembly requires detailed 
knowledge of the materials and their arrangement. Special atten­
tion should be paid to the cover on structural steel elements and 
the condition of suspended ceilings and similar membranes.

Roofs: The preliminary field survey of the roof system is 
initially concerned with water-tightness. However, once it is 
apparent that the roof is sound for ordinary use and can be 
retained in the rehabilitated building, it becomes necessary to 
evaluate the fire performance. The field investigator must 
measure the thickness and identify the types of materials which 
have been used. Be aware that there may be several layers of 
roof materials.

Doors: Doors to stairways and hallways represent some of the 
most important fire elements to be considered within a building. 
The uses of the spaces separated largely controls the level of 
fire performance necessary. Walls and doors enclosing stairs or 
elevator shafts would normally require a higher level of perfor­
mance than between a the bedroom and bath. The various uses 
are differentiated in Figure 1.

Careful measurements of the thickness of door panels must be 
made, and the type of core material within each door must be 
determined. It should be noted whether doors have self-closing 
devices; the general operation of the doors should be checked.
The latch should engage and the door should fit tightly in the 
frame. The hinges should be in good condition. If glass is used 
in the doors, it should be identified as either plain glass or wired 
glass mounted in either a wood or steel frame.

i

!

;
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Materials: The field investigator should be able to identify ordinary 
building materials. In situations where an unfamiliar material is 
found, a sample should be obtained. This sample should measure 
at least 10 cubic inches so that an ASTM E-136 fire test can be 
conducted to determine if it is combustible.

Thickness: The thickness of all materials should be measured 
accurately since, under certain circumstances, the level of fire 
resistance is very sensitive to the material thickness.

Condition: The method attaching the various layers and facings 
to one another or to the supporting structural element should be 
noted under the appropriate building element. The "secureness" 
of the attachmnent and the general condition of the layers and 
facings should be noted here.

Notes: The "Notes" column can be used for many purposes, but 
it might be a good idea to make specific references to other 
field notes or drawings.

After the building survey is completed, the data collected must 
be analyzed. A suggested work sheet for organizing this informa­
tion is given below as Figure 2.

The required fire resistance and flame spread for each building 
element are normally established by the local building or reha­
bilitation code. The fire performance of the existing materials 
and assemblies should then be estimated, using one of the tech­
niques described below. If the fire performance of the existing 
building element(s) is equal to or greater than that required, the 
materials and assemblies may remain. If the fire performance is 
less than required, then corrective measures must be taken.

The most common methods of upgrading the level of protection 
are to either remove and replace the existing building element(s) 
or to repair and upgrade the existing materials and assemblies. 
Other fire protection measures, such as automatic sprinklers or 
detection and alarm systems, also could be considered, though 
they are beyond the scope of this guideline. If the upgraded 
protection is still less than that required or deemed to be 
acceptable, additional corrective measures must be taken. This 
process must continue until an acceptable level of performance is 
obtained.

11



FIGURE 2 PRELIMINARY EVALUATION 
WORKSHEET

Estimated
Upgraded
Protection

NotesMethodEstimated
Flame
Spread

EstimatedRequired
Flame
Spread

Required
Fire
Resistance

Building
Element ofFire

UpgradingResistance

Exterior
Bearing
Walls

'

Interior
Bearing
Walls

.

Exterior
Non-Bearing
Walls

Interior 
Non-Bearing 
Walls or 
Partitions

A

B

Structural
Frame:
Columns

Beams

Other

Floor/
Ceiling
Structural
System
Spanning

Roofs

Doors 
(including 
frame and 
hardware):
a) Enclosed 

vertical
__exitway__
b) Enclosed 

horizontal 
exitway

c) Others

:

\
■

i
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2.2
Fire Resistance of Existing Building Elements
The fire resistance of the existing building elements can be 
estimated from the tables and histograms contained in the 
Appendix. The Appendix is organized first by type of building 
element: walls, columns, floor/ceiling assemblies, beams, and 
doors. Within each building element, the tables are organized by 
type of construction (e.g., masonry, metal, wood frame), and then 
further divided by minimum dimensions or thickness of the build­
ing element.

A histogram precedes every table that has 10 or more entries.
The X-axis measures fire resistance in hours; the Y-axis shows 
the number of entries in that table having a given level of fire 
resistance. The histograms also contain the location of each 
entry within that table for easy cross-referencing.

The histograms, because they are keyed to the tables, can speed 
the preliminary investigation. For example, Table 1.3.2, Wood 
Frame Walls 4" to Less Than 6" Thick, contains 96 entries.
Rather than study each table entry, the histogram shows that 
every wall assembly listed in that table has a fire resistance of 
less than 2 hours. If the building code required the wall to have 
2 hours fire resistance, the designer, with a minimum of effort, 
is made aware of a problem that requires closer study.

Suppose the code had only required a wall of 1 hour fire resistance. 
The histogram shows far fewer complying elements (19) than non­
complying ones (77). If the existing assembly is not one of the 
19 complying entries, there is a strong possibility the existing 
assembly is deficient. The histograms can also be used in the 
converse situation. If the existing assembly is not one of the 
smaller number of entries with a lower than required fire resis­
tance, there is a strong possibility the existing assembly will be 
acceptable.

-

At some point the existing building component or assembly must 
be located within the tables. Otherwise, the fire resistance must 
be determined through one of the other techniques presented in 
the guideline. Locating the building component in the Appendix 
Tables not only guarantees the accuracy of the fire resistance 
rating, but also provides a source of documentation for the building 
official.
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2.3
Effects of Penetrations in Fire Resistant Assemblies
There are often many features in existing walls or floor/ceiling 
assemblies which were not included in the original certification 
or fire testing. The most common examples are pipes and utility 
wires passed through holes poked through an assembly. During 
the life of the building many penetrations are added, and by the 
time a building is ready for rehabilitation it is not sufficient to 
just consider the fire resistance of the assembly as originally 
constructed. It is necessary to consider all penetrations and 
their relative impact upon fire performance. For instance, the 
fire resistance of the corridor wall may be less important than 
the effect of plain glass doors or transoms. In fact, doors are 
the most important single class of penetrations.

A fully developed fire generates substantial quantities of heat 
and excess gaseous fuel capable of penetrating any holes which 
might be present in the walls or ceiling of the fire compartment. 
In general, this leads to a severe degradation of the fire resis­
tance of those building elements and to a greater potential for 
fire spread. This is particularly applicable to penetrations located 
high in a compartment where the positive pressure of the fire 
can force the unburned gases through the penetration.

Penetrations in a floor/ceiling assembly will generally completely 
negate the barrier qualities of the assembly and will lead to 
rapid spread of fire to the space above. It will not be a 
problem, however, if the penetrations are filled with non­
combustible materials strongly fastened to the structure. The 
upper half of walls are similar to the floor/ceiling assembly in 
that a positive pressure can reasonably be expected in the top of 
the room, and this will push hot and/or burning gases through the 
penetration unless it is completely sealed.

Building codes require doors installed in fire resistive walls to 
resist the passage of fire for a specified period of time. If the 
door to a fully involved room is not closed, a large plume of fire 
will typically escape through the doorway, preventing anyone 
from using the space outside the door while allowing the fire to 
spread. This is why door closers are so important, 
doors and transoms can be exp'ected to rapidly shatter unless 
constructed of listed or approved wire glass in a steel frame.
As with other building elements, penetrations or non-rated

Glass in
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portions of doors and transoms must be upgraded or otherwise 
protected.

Table 5.1 in Section V of the Appendix contains 41 entries of 
doors mounted in sound tight fitting frames. Part 3.4 below 
outlines one procedure for evaluating and possibly upgrading 
existing doors.

3
Final Evaluation and Design Solution
The final evaluation begins after the rehabilitation project has 
reached the final design stage and the choices made to keep 
certain archaic materials and assemblies in the rehabilitated 
building. The final evaluation process is essentially a more 
refined and detailed version of the preliminary evaluation. The 
specific fire resistance and flame spread requirements are 
determined for the project. This may involve local building and 
fire officials reviewing the preliminary evaluation as depicted in 
Figures 1 and 2 and the field drawings and notes. When neces­
sary, provisions must be made to upgrade existing building 
elements to provide the required level of fire performance.

There are several approaches to design solutions that can make 
possible the continued use of archaic materials and assemblies in 
the rehabilitated structure. The simplest case occurs when the 
materials and assembly in question are found within the Appendix 
Tables and the fire performance properties satisfy code require­
ments. Other approaches must be used, though, if the assembly 
cannot be found within the Appendix or the fire performance 
needs to be upgraded. These approaches have been grouped into 
two classes: experimental and theoretical.

3.1
The Experimental Approach
If a material or assembly found in a building is not listed in the 
Appendix Tables, there are several other ways to evaluate fire 
performance. One approach is to conduct the appropriate fire 
test(s) and thereby determine the fire-related properties directly. 
There are a number of laboratories in the United States which 
routinely conduct the various fire tests. A current list can be
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' obtained by writing the Center for Fire Research, National 
Bureau of Standards, Washington, D.C. 20234.

The contract with any of these testing laboratories should require 
their observation of specimen preparation as well as the testing 
of the specimen. A complete description of where and how the 
specimen was obtained from the building, the transportation of 
the specimen, and its preparation for testing should be noted in 
detail so that the building official can be satisfied that the fire 
test is representative of the actual use.

The test report should describe the fire test procedure and the 
response of the material or assembly. The laboratory usually 
submits a cover letter with the report to describe the provisions 
of the fire test that were satisfied by the material or assembly 
under investigation. A building official will generally require this 
cover letter, but will also read the report to confirm that the 
material or assembly complies with the code requirements. Local 
code officials should be involved in all phases of the testing 
process.

The experimental approach can be costly and time consuming 
because specimens must be taken from the building and trans­
ported to the testing laboratory. When a load bearing assembly 
has continuous reinforcement, the test specimen must be removed 
from the building, transported, and tested in one piece. However, 
when the fire performance cannot be determined by other means, 
there may be no alternative to a full-scale test.

A "non-standard" small-scale test can be used in special cases. 
Sample sizes need only be 10-25 square feet, while full-scale 
tests require test samples of either 100 or 180 square feet in 
size. This small-scale test is best suited for testing non-load 
bearing assemblies against thermal transmission only.

:
i

i!
I;

3.2
The Theoretical Approach

There will be instances when materials and assemblies in a 
building undergoing rehabilitation cannot be found in the Appendix 
Tables. Even where test results are available for more or less
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similar construction, the proper classification may not be imme­
diately apparent. Variations in dimensions, loading conditions, 
materials, or workmanship may markedly affect the performance 
of the individual building elements, and the extent of such a 
possible effect cannot be evaluated from the tables.

Theoretical methods being developed offer an alternative to the 
full-scale fire tests discussed above. For example, Section 4302(b) 
of the 1979 Edition of the Uniform Building Code specifically 
allows an engineering design for fire resistance in lieu of con­
ducting full scale tests. These techniques draw upon computer 
simulation and mathematical modeling, thermodynamics, heat-flow 
analysis, and materials science to predict the fire performance of 
building materials and assemblies.

One theoretical method known as the "Ten Rules of Fire Endurance 
Ratings" was published by T. Z. Harmathy in the May, 1965 
edition of Fire Technology. (35) Harmathy's Rules provide a 
foundation for extending the data within the Appendix Tables to 
analyze or upgrade current as well as archaic building materials 
or assemblies.

Harmathy’s Ten Rules

Rule 1: The "thermal"* fire endurance of a construction con­
sisting of a number of parallel layers is greater than the sum of 
the "thermal" fire endurances characteristic of the individual 
layers when exposed separately to fire.

The minimum performance of an untested assembly can be esti­
mated if the fire endurance of the individual components is 
known. Though the exact rating of the assembly cannot be 
stated, the endurance of the assembly is greater than the sum 
of the endurance of the components.

* The "thermal" fire endurance is the time at which the average 
temperature on the unexposed side of a construction exceeds 
its initial value by 250° when the other side is exposed to 
the "standard" fire specified by ASTM Test Method E-19.
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When a building assembly or component is found to be deficient, 
the fire endurance can be upgraded by providing a protective 
membrane. This membrane could be a new layer of brick, plaster, 
or drywall. The fire endurance of this membrane is called the 
"finish rating." Appendix Tables 1.5.1 and 1.5.2 contain the 
finish ratings for the most commonly employed materials. (See 
also the notes to Rule 2).

The test criteria for the finish rating is the same as for the 
thermal fire endurance of the total assembly: average temper­
ature increases of 250°F above ambient or 325°F above ambient 
at any one place with the membrane being exposed to the fire.
The temperature is measured at the interface of the assembly 
and the protective membrane.

:
:
'
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iRule 2: The fire endurance of a construction does not decrease 

with the addition of further layers.

Harmathy notes that this rule is a consequence of the previous 
rule. Its validity follows from the fact that the additional layers 
increase both the resistance to heat flow and the heat capacity 
of the construction. This, in turn, reduces the rate of temper­
ature rise at the unexposed surface.

This rule is not just restricted to "thermal" performance but 
affects the other fire test criteria: direct flame passage, cotton 
waste ignition, and load bearing performance. This means that 
certain restrictions must be imposed on the materials to be 
added and on the loading conditions. One restriction is that a 
new layer, if applied to the exposed surface, must not produce 
additional thermal stresses in the construction, i.e., its thermal 
expansion characteristics must be similar to those of the adjacent 
layer. Each new layer must also be capable of contributing 
enough additional strength to the assembly to sustain the added 
dead load. If this requirement is not fulfilled, the allowable live 
load must be reduced by an amount equal to the weight of the 
new layer. Because of these limitations, this rule should not be 
applied without careful consideration.

Particular care must be taken if the material added is a good 
thermal insulator. Properly located, the added insulation could 
improve the "thermal" performance of the assembly. Improperly 
located, the insulation could block necessary thermal transmission

I
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through the assembly, thereby subjecting the structural elements 
to greater temperatures for longer periods of time, and could 
cause premature structural failure of the supporting members.

Rule 3: The fire endurance of constructions containing continuous 
air gaps or cavities is greater than the fire endurance of similar 
constructions of the same weight, but containing no air gaps or 
cavities.

By providing for voids in a construction, additional resistances 
are produced in the path of heat flow. Numerical heat flow 
analyses indicate that a 10 to 15 percent increase in fire 
endurance can be achieved by creating an air gap at the mid­
plane of a brick wall. Since the gross volume is also increased 
by the presence of voids, the air gaps and cavities have a bene­
ficial effect on stability as well. However, constructions contain­
ing combustible materials within an air gap may be regarded as 
exceptions to this rule because of the possible development of 
burning in the gap.

There are numerous examples of this rule in the tables. For 
instance:

Cored concrete masonry, nominalTable 1.1.4; Item W-8-M-82:
8 inch thick wall with one unit in wall thickness and with 62% 
minimum of solid material in each unit, load bearing (80 PSI). 
Fire endurance: 2-1/2 hours.

Table 1.1.5; Item W-10-M-11: Cored concrete mansonry, nominal 
10 inch thick wall with two units in wall thickness and a 2 inch 
air space, load bearing (80 PSI). The units are essentially the 
same as item W-8-M-82. Fire endurance: 3-1/2 hours.

These walls show 1 hour greater fire endurance by the addition 
of the 2 inch air space.

The farther an air gap or cavity is located from theRule 4:
exposed surface, the more beneficial is its effect on the fire 
endurance.

Radiation dominates the heat transfer across an air gap or 
cavity, and it is markedly higher where the temperature is
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i
higher. The air gap or cavity is thus a poor insulator if it is 
located in a region which attains high temperatures during fire 
exposure.

Some of the clay tile designs take advantage of these factors.
The double cell design, for instance, insures that there is a 
cavity near the unexposed face. Some floor/ceiling assemblies 
have air gaps or cavities near the top surface and these enhance 
their thermal performance.

Rule 5: The fire endurance of a construction cannot be increased 
by increasing the thickness of a completely enclosed air layer.

Harmathy notes that there is evidence that if the thickness of 
the air layer is larger than about 1/2 inch, the heat transfer 
through the air layer depends only on the temperature of the 
bounding surfaces, and is practically independent of the distance 
between them. This rule is not applicable if the air layer is not 
completely enclosed, i.e., if there is a possibility of fresh air 
entering the gap at an appreciable rate.

!

Rule 6: Layers of materials of low thermal conductivity are 
better utilized on that side of the construction on which fire is 
more likely to happen.

As in Rule 4, the reason lies in the heat transfer process, though 
the conductivity of the solid is much less dependent on the 
ambient temperature of the materials. The low thermal con­
ductor creates a substantial temperature differential to be 
established across its thickness under transient heat flow con­
ditions. This rule may not be applicable to materials undergoing 
physico-chemical changes accompanied by significant heat absorp­
tion or heat evolution.

!

j
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lRule 7: The fire endurance of asymmetrical constructions 
depends on the direction of heat flow.

This rule is a consequence of Rules 4 and 6 as well as other 
factors. This rule is useful in determining the relative protection 
of corridors and stairwells from the surrounding spaces. In addi­
tion, there are often situations where a fire is more likely, or 
potentially more severe, from one side or the other.

i
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Rule 8: The presence of moisture, if it does not result in 
explosive spalling, increases the fire endurance.

The flow of heat into an assembly is greatly hindered by the 
release and evaporation of the moisture found within cementitious 
materials such as gypsum, Portland cement, or magnesium oxy­
chloride. Harmathy has shown that the gain in fire endurance 
may be as high as 8 percent for each percent (by volume) of 
moisture in the construction. It is the moisture chemically bound 
within the construction material at the time of manufacture or 
processing that leads to increased fire endurance. There is no 
direct relationship between the relative humidity of the air in 
the pores of the material and the increase in fire endurance.

Under certain conditions there may be explosive spalling of low 
permeability cementitious materials such as dense concrete. In 
general, one can assume that extremely old concrete has devel­
oped enough minor cracking that this factor should not be 
significant.

Rule 9: Load-supporting elements, such as beams, girders and 
joists, yield higher fire endurances when subjected to fire endur­
ance tests as parts of floor, roof, or ceiling assemblies than they 
would when tested separately.

One of the fire endurance test criteria is the ability of a load­
supporting element to carry its design load. The element will be 
deemed to have failed when the load can no longer be supported.

Failure usually results for two reasons. Some materials, partic­
ularly steel and other metals, lose much of their structural 
strength at elevated temperatures. Physical deflection of the 
supporting element, due to decreased strength or thermal ex­
pansion, causes a redistribution of the load forces and stresses 
throughout the element. Structural failure often results because 
the supporting element is not designed to carry the redistributed 
load.

Roof, floor, and ceiling assemblies have primary (e.g., beams) and 
secondary (e.g., floor joists) structural members. Since the pri­
mary load-supporting elements span the largest distances, their 
deflection becomes significant at a stage when the strength of 
the secondary members (including the roof or floor surface) is
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hardly affected by the heat. As the secondary members follow 
the deflection of the primary load-supporting element, an in­
creasingly larger portion of the load is transferred to the 
secondary members.

When load-supporting elements are tested separately, the imposed 
load is constant and equal to the design load throughout the test. 
By definition, no distribution of the load is possible because the 
element is being tested by itself. Without any other structural 
members to which the load could be transferred, the individual 
elements cannot yield a higher fire endurance than they do when 
tested as parts of a floor, roof or ceiling assembly.

:
;

Rule 10: The load-supporting elements (beams, girders, joists, 
etc.) of a floor, roof, or ceiling assembly can be replaced by 
such other load-supporting elements which, when tested sepa­
rately, yielded fire endurances not less than that of the 
assembly.

This rule depends on Rule 9 for its validity. A beam or girder, 
if capable of yielding a certain performance when tested sepa­
rately, will yield an equally good or better performance when it 
forms a part of a floor, roof, or ceiling assembly. It must be 
emphasized that the supporting element of one assembly must not 
be replaced by the supporting element of another assembly if the 
performance of this latter element is not known from a separate 
(beam) test. Because of the load-reducing effect of the secondary 
elements that results from a test performed on an assembly, the 
performance of the supporting element alone cannot be evaluated 
by simple arithmetic. This rule also indicates the advantage of 
performing separate fire tests on primary load-supporting elements.

Illustration of Harmathy’s Rules
Harmathy provided one schematic figure which illustrated his 
Rules.* It should be useful as a quick reference to assist in 
applying his Rules.
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Example Application of Harmathy’s Rules
The following examples, based in whole or in part upon those 
presented in Harmathy's paper (35), show how the Rules can be 
applied to practical eases.

EXAMPLE 1

Problem
A contractor would like to keep a partition which consists of 
a 3-3/4 inch thick layer of red clay brick, a 1-1/4 inch thick 
layer of plywood, and a 3/8 inch thick layer of gypsum wall-
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board, at a location where 2 hour fire endurance is required. Is 
this assembly capable of providing a 2 hour protection?

Solution
(1) This partition does not appear in the Appendix Tables.

(2) Bricks of this thickness yield fire endurances of approxi­
mately 75 minutes (Table 1.1.2, Item W-4-M-2).

(3) The 1-1/4 inch thick plywood has a finish rating of 
30 minutes.

!

(4) The 3/8 inch gypsum wallboard has a finish rating of 
10 minutes.

(5) Using the recommended values from the tables and applying 
Rule 1, the fire endurance (FI) of the assembly is larger than the 
sum of the individual layers, or

FI> 75 + 30 + 10 = 115 minutes

Discussion
This example illustrates how the Appendix Tables can be utilized 
to determine the fire resistance of assemblies not explicitly 
listed.

EXAMPLE 2

Problem
(1) A number of buildings to be rehabilitated have the same 
type of roof slab which is supported with different structural 
elements.

(2) The designer and contractor would like to determine whether 
or not this roof slab is capable of yielding a 2 hour fire endur­
ance. According to a rigorous interpretation of ASTM E-119, 
however, only the roof assembly, including the roof slab as well 
as the cover and the supporting elements, can be subjected to a 
fire test. Therefore, a fire endurance classification cannot be 
issued for the slabs separately.
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(3) The designer and contractor believe this slab will yield a 
2 hour fire endurance even without the cover, and any beam of 
at least 2 hour fire endurance will provide satisfactory support. 
Is it possible to obtain a classification for the slab separately?

Solution
(1) The answer to the question is yes.

(2) According to Rule 10 it is not contrary to common sense to 
test and classify roofs and supporting elements separately. Further­
more, according to Rule 2, if the roof slabs actually yield a 
2 hour fire endurance, the endurance of an assembly, including 
the slabs, cannot be less than 2 hours.

(3) The recommended procedure would be to review the tables 
to see if the slab appears as part of any tested roof or floor/ 
ceiling assembly. The supporting system can be regarded as 
separate from the slab specimen, and the fire endurance of the 
assembly listed in the table is at least the fire endurance of the 
slab. There would have to be an adjustment for the weight of 
the roof cover in the allowable load if the test specimen did not 
contain a cover.

(4) The supporting structure or element would have to have at 
least a 2 hour fire endurance when tested separately.

Discussion
If the tables did not include tests on assemblies which contained 
the slab, one procedure would be to assemble the roof slabs on 
any convenient supporting system (not regarded as part of the 
specimen) and to subject them to a load which, besides the 
usually required superimposed load, includes some allowances for 
the weight of the cover.

EXAMPLE 3

Problem
A steel-joisted floor and ceiling assembly is known to have yielded 
a fire endurance of 1 hour and 35 minutes. At a certain location, 
a 2 hour endurance is required. What is the most economical 
way of increasing the fire endurance by at least 25 minutes?
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Solution
(1) The most effective technique would be to increase the 
ceiling plaster thickness. Existing coats of paint would have to 
be removed and the surface properly prepared before the new 
plaster could be applied. Other materials (e.g., gypsum wall- 
board) could also be considered.

(2) There may be other techniques based on other principles, 
but an examination of the drawings would be necessary.

Discussion
The additional plaster has at least three effects:

a) The layer of plaster is increased and thus there is a 
gain of fire endurance (Rule 1).

b) There is a gain due to shifting the air gap farther from 
the exposed surface (Rule 4).

c) There is more moisture in the path of heat flow to the 
structural elements (Rules 7 and 8).

(1)

(2) The increase in fire endurance would be at least as large as 
that of the finish rating for the added thickness of plaster. The 
combined effects in (1) above would further increase this by a 
factor of 2 or more, depending upon the geometry of the assembly.

EXAMPLE 4

Problem
The fire endurance of item W-10-M-1 in Table 1.1.5 is 4 hours. 
This wall consists of two 3-3/4 inch thick layers of structural 
tiles separated by a 2 inch air gap and 3/4 inch Portland cement 
plaster or stucco on both sides. If the actual wall in the build­
ing is identical to item W-10-M-1 except that it has a 4 inch air 
gap, can the fire endurance be estimated at 5 hours?

Solution
The answer to the question is no for the reasons contained in 
Rule 5.
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EXAMPLE 5
i

Problem
In order to increase the insulating value of its precast roof slabs, 
a company has decided to use two layers of different concretes. 
The lower layer of the slabs, where the strength of the concrete 
is immaterial (all the tensile load is carried by the steel rein­
forcement), would be made with a concrete of low strength but 
good insulating value. The upper layer, where the concrete is 
supposed to carry the compressive load, would remain the original 
high strength, high thermal conductivity concrete. How will the 
fire endurance of the slabs be affected by the change?

i

*
i
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Solution
The effect on the thermal fire endurance is beneficial:

(1) The total resistance to heat flow of the new slabs has been 
increased due to the replacement of a layer of high thermal 
conductivity by one of low conductivity.

(2) The layer of low conductivity is on the side more likely to 
be exposed to fire, where it is more effectively utilized accord­
ing to Rule 6. The layer of low thermal conductivity also pro­
vides better protection for the steel reinforcement, thereby 
extending the time before reaching the temperature at which the 
creep of steel becomes significant.

•:

I

3.3
“Thickness Design” Strategy
The "thickness design" strategy is based upon Harmathy's Rules 1 
and 2. This design approach can be used when the construction 
materials have been identified and measured, but the specific 
assembly cannot be located within the tables. The tables should 
be surveyed again for thinner walls of like material and construc­
tion detail that have yielded the desired or greater fire endurance. 
If such an assembly can be found, then the thicker walls in the 
building have more than enough fire resistance. The thickness of 
the walls thus becomes the principal concern.

;
■
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This approach can also be used for floor/ceiling assemblies, except 
that the thickness of the cover* and the slab become the central 

The fire resistance of the untested assembly will be atconcern.
least the fire resistance of an assembly listed in the table having 
a similar design but with less cover and/or thinner slabs. For 
other structural elements (e.g., beams and columns), the element 
listed in the table must also be of a similar design but with less

:

cover thickness.

3.4
Evaluation of Doors
A separate section on doors has been included because the process 
for evaluation presented below differs from those suggested pre­
viously for other building elements. The impact of unprotected 
openings or penetrations in fire resistant assemblies has been 
detailed in Part 2.3 above. It is sufficient to note here that 
openings left unprotected will likely lead to failure of the barrier 
under actual fire conditions.

For other types of building elements (e.g., beams, columns), the 
Appendix Tables can be used to establish a minimum level of fire 
performance. The benefit to rehabilitation is that the need for a 
full-scale fire test is then eliminated. For doors, however, this 
cannot be done. The data contained in Appendix Table 5.1, Resistance 
of Doors to Fire Exposure, can only provide guidance as to whether 
a successful fire test is even feasible.

i

For example, a door required to have 1 hour fire resistance is 
noted in the tables as providing only 5 minutes. The likelihood 
of achieving the required 1 hour, even if the door is upgraded, is 
remote. The ultimate need for replacement of the doors is 
reasonably clear, and the expense and time needed for testing 
can be saved. However, if the performance documented in the 
table is near or in excess of what is being required, then a fire 
test should be conducted. The test documentation can then be 
used as evidence of compliance with the required level of 
performance.

* Cover: the protective layer or membrane of material which 
slows the flow of heat to the structural elements.
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The table entries cannot be used as the sole proof of performance 
of the door in question because there are too many unknown 
variables which could measurably affect fire performance. The 
wood may have dried over the years; coats of flammable varnish 
could have been added. Minor deviations in the internal con­
struction of a door can result in significant differences in 
performance. Methods of securing inserts in panel doors can 
vary. The major non-destructive method of analysis, an x-ray, 
often cannot provide the necessary detail. It is for these, and 
similar reasons, that a fire test is still felt to be necessary.

It is often possible to upgrade the fire performance of an 
existing door. Sometimes, "as is" and modified doors are eval­
uated in a single series of tests when failure of the unmodified 
door is expected. Because doors upgraded after an initial failure 
must be tested again, there is a potential savings of time and 
money.

The most common problems encountered are plain glass, panel 
inserts of insufficient thickness, and improper fit of a door in its 
frame. The latter problem can be significant because a fire can 
develop a substantial positive pressure, and the fire will work its 
way through otherwise innocent-looking gaps between door and 
frame.

One approach to solving these problems is as follows. The plain 
glass is replaced with approved or listed wire glass in a steel 
frame. The panel inserts can be upgraded by adding an addi­
tional layer of material. Gypsum wallboard is often used for this 
purpose. Intumescent paint applied to the edges of the door and 
frame will expand when exposed to fire, forming an effective 
seal around the edges. This seal, coupled with the generally 
even thermal expansion of a wood door in a wood frame, can 
prevent the passage of flames and other fire gases. Figure 3 
below illustrates these solutions.

Because the interior construction of a door cannot be determined 
by a visual inspection, there is no absolute guarantee that the 
remaining doors are identical to the one(s) removed from the 
building and tested. But the same is true for doors constructed 
today, and reason and judgment must be applied. Doors that 
appear identical upon visual inspection can be weighed. If the 
weights are reasonably close, the doors can be assumed to be 
identical and therefore provide the same level of fire perfor-
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mance. Another approach is to fire test more than one door or 
to dismantle doors selected at random to see if they had been 
constructed in the same manner. Original building plans showing 
door details or other records showing that doors were purchased 
at one time or obtained from a single supplier can also be 
evidence of similar construction.

I

:

More often though, it is what is visible to the eye that is most 
significant. The investigator should carefully check the condition 
and fit of the door and frame, and for frames out of plumb or 
separating from the wall. Door closers, latches, and hinges must 
be examined to see that they function properly and are tightly 
secured. If these are in order and the door and frame have 
passed a full-scale test, there can be a reasonable basis for 
allowing the existing doors to remain.

.

i

FIGURE 3 MODIFICATION DETAILS
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Summary
This section summarizes the various approaches and design solutions 
discussed in the preceeding sections of the guideline. The term 
"structural system" includes: frames, beams, columns, and other 
structural elements. "Cover" is a protective layer(s) of materials 
or membrane which slows the flow of heat to the structural 
elements. It cannot be stressed too strongly that the fire endur­
ance of actual building elements can be greatly reduced or 
totally negated by removing part of the cover to allow pipes, 
ducts, or conduits to pass through the element. This must be 
repaired in the rehabilitation process.

The following approaches shall be considered equivalent.

I
'■

!
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4.1 The fire resistance of a building element can be established 
from the Appendix Tables. This is subject to the following 
limitations:

• The building element in the rehabilitated building shall be 
constructed of the same materials with the same nominal 
dimensions as stated in the tables.

• All penetrations in the building element or its cover for 
services such as electricity, plumbing, and HVAC shall be 
packed with noncombustible cementitious materials and so 
fixed that the packing material will not fall out when it loses 
its water of hydration.

• The effects of age and wear and tear shall be repaired so 
that the building element is sound and the original thickness 
of all components, particularly covers and floor slabs, is 
maintained.

This approach essentially follows the approach taken by model 
building codes. The assembly must appear in a table either 
published in or accepted by the code for a given fire resistance 
rating to be recognized and accepted.

4.2 The fire resistance of a building element which does not 
explicitly appear in the Appendix Tables can be established if one
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or more elements of same design but different dimensions have 
been listed in the tables, 
be thicker than the one listed, 
assembly listed in the table must have the same or less cover 
and the same or thinner slab constructed of the same material as 
the actual floor/ceiling assembly. For other structural elements, 
the element listed in the table must be of a similar design but 
with less cover thickness. The fire resistance in all instances 
shall be the fire resistance recommended in the table. This is 
subject to the following limitations:

• The actual element in the rehabilitated building shall be constructed 
of the same materials as listed in the table. Only the following 
dimensions may vary from those specified: for walls, the
overall thickness must exceed that specified in the table; for 
floor/ceiling assemblies, the thickness of the cover and the 
slab must be greater than, or equal to, that specified in the 
table; for other structural elements, the thickness of the 
cover must be greater than that specified in the table.

- All penetrations in the building element or its cover for services 
such as electricity, plumbing, or HVAC shall be packed with 
noncombustible cementitious materials and so fixed that the 
packing material will not fall out when it loses its water of 
hydration.

• The effects of age and wear and tear shall be repaired so 
that the building element is sound and the original thickness 
of all components, particularly covers and floor slabs, is 
maintained.

For walls, the existing element must 
For floor/ceiling assemblies, the

i

This approach is an application of the "thickness design" concept 
presented in Part 3.3 of the guideline. There should be many 
instances when a thicker building element was utilized than the 
one listed in the Appendix Tables. This guideline recognizes the 
inherent superiority of a thicker design. Note: "thickness design" 
for floor/ceiling assemblies and structural elements refers to 
cover and slab thickness rather than total thickness.

The "thickness design" concept is essentially a special case of 
Harmathy's Rules (specifically Rules 1 and 2). It should be 
recognized that the only source of data is the Appendix Tables. 
If other data are used, it must be in connection with the 
approach below.
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4.3 The fire resistance of building elements can be established 
by applying Harmathy's Ten Rules of Fire Resistance Ratings as 
set forth in Part 3.2 of the Guideline. This is subject to the 
following limitations:

The data from the tables can be utilized subject to the 
limitations in 4.2 above.

Test reports from recognized journals or published papers can 
be used to support data utilized in applying Harmathy's Rules.

Calculations utilizing recognized and well established compu­
tational techniques can be used in applying Harmathy's Rules. 
These include, but are not limited to, analysis of heat flow, 
mechanical properties, deflections, and load bearing capacity.

;

I
;

i
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Introduction
The tables and histograms which follow are to be used only 
within the analytical framework detailed in the main body of 
this guideline.

Histograms precede any table with 10 or more entries. The use 
and interpretation of these histograms is explained in Part 2 of 
the guideline. The tables are in a format similar to that found 
in the model building codes. The following example, taken from 
an entry in Table 1.1.2, best explains the table format.

Reference NumberPerformance

Pre-
BMS-92

Post-
BMS-92

Rec
Hours

Hem
Time BMS-92 NotesLoadContruction DetailsCode Thickness

25 min 3. 4. 
24

n'aCore: structural clay tile: See 
notes 12,16, 2V Facings on unexposed 
side only: see note 18.

ViW-4-M-50 4*»“

1. Item Code: The item code consists of a four place series in 
the general form w-x-y-z in which each member of the 
series denotes the following:
w = Type of building element (e.g., W=Walls; F=Floors, etc.) 
x = The building element thickness rounded down to the 

nearest one inch increment (e.g., 4-5/8" is rounded off 
to 4")

y = The general type of material from which the building 
element is constructed (e.g., M=Masonry; W=Wood, etc.) 

z = The item number of the particular building element in a 
given table

The item code shown in the example W-4-M-50 denotes the 
following:
W = Wall, as the building element 
4 = Wall thickness in the range of 4" to less than 5"
M = Masonry construction 

50 = The 50th entry in Table 1.1.2

2. The specific name or heading of this column identifies the 
dimensions which, if varied, has the greatest impact on fire 
resistance. The critical dimension for walls, the example 
here, is thickness. It is different for other building elements 
(e.g., depth for beams; membrane thickness for some floor/ 
ceiling assemblies). The table entry is the named dimension 
of the building element measured at the time of actual test­
ing to within ± 1/8 inch tolerance. The thickness tabulated 
includes facings where facings are a part of the wall 
construction.

A-4



Construction Details: The construction details provide a 
brief description of the manner in which the building element 
was constructed.

3.

Performance: This heading is subdivided into two columns. 
The column labeled "Load" will either list the load that the 
building element was subjected to during the fire test or it 
will contain a note number which will list the load and any 
other significant details. If the building element was not 
subjected to a load during the test this column will contain 
"n/a", which means "not applicable".

4.

::
!

The second column under performance is labeled "Time" and 
denotes the actual fire endurance time observed in the fire 
test.

Reference Number: This heading is subdivided into three 
columns: Pre-BMS-92; BMS-92; and Post BMS-92. The table 
entry under this column is the number in the Bibliography of 
the original source reference for the test data.

5.

Notes are provded at the end of each table to allow6. Notes:
a more detailed explanation of certain aspects of the test. 
In certain tables the notes given to this column have also 
been listed under the "Construction Details" and/or "Load
columns.

Rec Hours: This column lists the recommended fire endur­
ance rating, in hours, of a building element. In some cases, 
the recommended fire endurance will be less than that listed 
under the "Time" column. In no case is the "Rec Hours" 
greater than given in the "Time" column.

7.

I

!
i

•;

!

i

!
I
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Section I—Walls
Figure 1.1.1 
Walls - Masonry
0" to less than 4" thick

NUMBER OF 
ASSEMBLIES

The nunber in each box 
la keyed to Che last 
nunber in the Item Code 
colunn in che Table.
For exanple:10

V-3-M/20

■ 2Q

19

5
IB

1714

13 5

41512 8 22 .A.
3 7 1 21 21011 9 16

TV20 4

FIRE RESISTANCE RATINC (HOURS)

able 1.1.1 
flasonry Walls

0" to less than 4" thick
Forforaance Reference Nunber

Ices
Code

Pre-
BMS-92

Re.Post-
BHS-92Thickness Construction Details TineLoad BMS-92 Notes Hours

n/aSolid partition; 3/4” gypsua plank - 
3/4"+ gypsua plaster each side.

1 hr.
22nln

7 1U-2-M-1 2k" 1-1/4
10’x l'6";

n/a3" Concrete block (18"x 9"x 3") of fuel a 
land cesent and plasticizer; Ceaent/sa 

rear.

sh, port 
nd

2 hr. 7V-3-M-2 2.3 2

2" n/aU-2-H-3 Solid gypi 1 hr.block wall; No facings. 1 4 1

3“ n/aH-3-M-4 Solid gypsua blocks, laid in 1:3 sanded 1 hr. 1 4 1
gypsua aortar

3" gnesiua oxysulfate wood fiber blocks; 2"- 
lek; Laid in portland ceaent-liae aortar; 

Facings: 4" of 1:3 sanded gypsua plaster on 
both aides.

n/aMs 1 hr. 1 4 1
th

3" n/aMagnesiua oxysulfate bound wood fiber blocks; 
3” thick; Laid in portland ceaent-liae aortar; 
Facings: 4” of 1:3 aanded gypsua plaster on
both sides.

2 hr. 1 4 2

3"I-3-M-7 Clay tile;
thick; Face plaster 5/8” (both sides) 1:3 sand­
ed gypsua; Construction “A"; Design E.

Ohio fire clay; single cel n/a 1 hr. 
6 aln.

2 5,6.7
11,12

1

39
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1.1.1 (cont’d) 
Walls Less Than 4" Thick

Reference NunberPerformance

Rec
Hours

Item
Code

Mlnlmua
Dimension

Post-
BMS-92

Pre
BUS

«- I 
-921 NotesBHS-92Construction Details Load Tine

W-3-M-8 J" Clay tile;
gle

n/aIllinois surface clay; 
cell thick; face plaster 5/8" (both 

sides) 1:3 sanded gypsua; Design A; Construc­
tion  ̂r.

5.8.9
11,12

1 hr
1 aln

2
sin

39

3"W-3-N-9 Clay tile; Illinois surface clay; 
no face plaster; Conatruc- 

A".

n/a 2Saln 2 5,10
11,12sing1' cell thl 

C". Deals
1/3

clo 39

3-7/8" 8"x 4-7/8" glass blocks; weight 
Portland cement-llae aortar; ho 
joints reinforced with natal lath.

U-3-H-10 4 lb. each; 
rlzontal aortar

n/a 15« In 1/41 4

n/aCore; Structural clay tile; See notes 14,18,23 
No facings.

3" 10b In 1 5.11,W-3-M-11 1/6
26

W-3-M-12 3" Core: Structural clay tUe; See notes 14,19,23
No facings. __ __________ __

“/* 20b In 1 5,11,
26

1/3

;
3-5/8"W-3-H-13 Core: Structural clay tile; See notes 14,18,23; 

Facings on unexposed side per note 20.
n/a 2OaIn, 1 1/35.1

26

3-5/8"W-3-H-14 "/■ 20a In.Core: Structural clay tile; See notes 14,19,23 
Facings on unexposed side only per note 20.

1 1/35.11
26

W-3-M-15 3-5/8" Core: Clay structural tile; See notes 14,18,23; 
Facings on side exposed to fire per note 20.

n/e 30b In. 1 1/25,11
261

3-5/8"U-3-M-16 Core: Clay structural tile; See notes 14,19,231 W* ,45mln, 
Facing on side exposed to fire per note 20. 1

1 3/45.11! 26

2" thick solid Rypaun blocks; See note 27.2" n/aW-2-H-17 1 hr. 1 27

I Core: 3" thick gypsum blocks 70Z solid; See 
note 2.: No facings.

3“ n/aU-3-K-18 1 hr. 1 27 1

3" n/aW-3-H-19 Core: Hollow concrete units; See notes 29,35, 
36.38; No facings

1 hr. 1 27 1

3" n/aW-3-M-20 Core: Hollow concrete units; See notes 28,35, 
36,37,38; No facings._________________________ ______ _

1 hr, 1 1

3V‘ n/a lh hr,Core: Hollow concrete units; See notes 28,35, 
36.37,38; Facings on one side, see note 37.

1>1W-3-M-21 1

i
3V n/aW-3-H-2? Core: Hollow concrete units; See notes 29,35, 

36,38; Facings on one aide per note 37,
Vi hr. IH1

Notes:
:•

TABLE 1.1.1

Failure mode - flame thru1.

Passed 2 hr. fire test (Grade "C" fire res. - British).2.

Passed hose stream test.3.

4. Tested at NBS under ASA. Spec. No. A2-1934. As non-load bearing partitlona.

Tested at NBS under ASA Spec. No. 42-1934 (ASTM C-19-33) except 
carried out was run on test specimens exposed for full test dur 
as Is contemporarily dono.

Failure by thermal criteria - maximum temperature rise 181°C (325°F).

5. that hose stress testing whero 
at Ion, not for a reduced period

6.

7. Hose streaa failure.

8. Hose stream - pass.

9. Specimen removed prior to any failure occurring.

10. Failure mode - collapse.

11. For clay tile walls, unless the source or density of the clay can be positively identified 
or determined, it is 
clay tile partition o
fire endurance can lead to longer tisui recommendations.

ted that the lowest hourly ratin 
thickness be followed. luentlL

for the fire endurance of ang
fled sources of clay showing longer

sugges
f that

12. See appendix for construction and design details for clay tile walls.
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1.1.1 (eont'd)
I

NOTES

i 13. Load - 80 PSI for gross wall are*.

1*. Oat call In wall thickness.

15. T* cells In wall thickness.

16. Double shells plus one cell In wall thickness.

17. One cell In wall thickness, cells filled with broken tile, crushed stone, slag cinders or sand 
alxed with aortar.

1 18. Dense hard-burned clay or shale tile.

19. Medlua-burned clay tile.

20. Hot less than 5/8" thickness of 1:3 sanded gypcun plaster.

21. Units of not less than 30Z solid aaterial.

22. Units of not less than 102 solid naterial.

23. Units of not lest than SOZ solid material.

21. Units of not less than 65Z solid aaterlal.

25. Units of not less than 601 solid aaterlal.

26. All tiles laid In port land cesent-llne aortar.

27. Blocks laid In 1:3 sanded gypi aortar voids In blocks not to exceed 30Z.

28. Units of expanded slag or pualce aggregatea.

29. Units of crushed llaeatone, blast furnace slag, cinders and expanded clay or shale.

30. Units of calcareous sand and gravel. Coarse aggregate, 60Z or aore celclte and doloolte.

31. Units of siliceous sand and gravel. 90Z or aore quarts, chert or flint.

32. Unit at least «9Z solid.

33. Unit at least 62Z solid.

36. Unit at least 6SZ solid.

35. Unit at least 73Z solid.

36. Ratings based on one unit and one cell In wall thickness.

37. Minima of V - 1:3 sanded gypsua plaster.

38. Non-load bearing.

39. See Clay TUe Partition Design Construction drawings, below.

*m

i| |il

P m

cat-1
’ raaJCatfiM in
MAfl.
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Figure 1.1.2 
Walls- Masonry
4" to less than 6" thick
NUMBER OF 
ASSEMBLIES

The nuaber In each box 
la keyed Co the last
nuaber In the I tea Code
colusn In the Table.
For exaople:

.J&.15 '| 104- JJU

-JO. 101.' :io W-5-M-O081-3L-£2.1
.38. ,9a.: —5

A0-6.
.M

86I _L05-51.- 55-1 10 -
.§5. .32. .22..51.- --98.

109 77-50. .81.

-52.
.£2. .15.

76 7441 -U.-A9.

: 72 73 J5. .29.100. .43. .6a -25-
63 6494 42 .80. jjs.65. -69.5 605893 41 59 .§.6. -U. iQ«.:-101
57 5354 40 -83.= _ 61_ _11. -ia.

44-M. -S3. .15.1 .21. .32. -13. JO- .19..--Si
48 3339 -M.16 l°J... .8. -2A .87.-14..

5[ 38 36 4 18 2824 17 3 1 23 191 7

* 0 ] 2. 4

i
FIRE RESISTANCE RATINC (HOURS)i

Table 1.1.2 
Masonry Walls
4" to less than 6" thick

:
: Perfornance Reference Nuaber-

Itea
Code

Rec
Notea Hours

Pre-
EMS-92

Poat-
BKS-92Thickness Construction Details TineLoad BMS-92

!; 4"U-4-M-1 Solid 3" thick, gypsua blocks laid In 1:3 sand­
ed gypsua oortsr; Facings; V of 1:3 sanded 
gypsua pleater(both sides). __

n/a 2 hr. 1 1 2

i
4"W-4-M-2 Solid clay or shale brick. n/a 1 1.2 1-1/41 hr. 

15n tn;
4"V-4-M-3 Concrete; No facings. n/a 1 hr. 

3 0a la 141 1s
4"W-4-H-4 Clay tile; 

Single cell 
)ealgn ,IB".

Illinois surface clay; 
thick; No face plaster; Constr/’C";

n/a 25a In 3-7 1/J2

36

4”W-4-M-5 Solid aand-llae brick n/a .-3/41 hr. 
45nln

1 1

4" Solid vail; 3" thick block; V plaster each 
side; 17-3/4”x 8-3/4*' x 3" "Breeze Block*"; 
>ortiand ccaent/aand aortar.

W-4-M-6 n/a 1 hr. 
52a In 7 .-3/42

A"V-4-H-7 Concrete (4020 PSI); 
J/8"; horizontal V;

Rainforceaent: Vertical 
6"x 6" grid;

3.4
tons/
foot

2 hr. 
lCta in 7 2 2
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j
1.1.2 (cont'd)i

Halls 4" to Loss Than 6" Thick

I Referonco NumberPerformance

Prc-
BHS-92

Poat-
BHS-92

Rec,It'
BHS -92Load TimeConstruction Details Notes Hour _ 

1-2/3

Code Thickness
■

7n/a 1 hr. 
40mln

2Concrete wall(4340 PSI Crush); Reinforcement: 
It" diameter rebar on 8" centers (vertical and 
borlaontal)!

4"V-4-M-8

i 7n/a 1 hr. 
25m In

24-3/16"x 2-5/8" cellular fletton brick (1873 
PSI) with k" sand mortar; bricks are D-shaped 
yielding hollow cover (approx. 2"x 4") In 
final (cross-aectlon)conflguratlon.

1-1/34-3/16"W-4-H-9

:
7n/a 1 hr. 

53m in 2 1-3/44Vx 2k" fletton (1831 PSI) brick In V sand
mortar.

4H"x 2k" London stock (683 PSI) brick; V 
urout.

4k"V-4-H-10

7n/a 1 hr. 
52m In.

2 1-3/44k"V-4-H-11

j
7n/a 1 hr. 

5 6a In
64k" x 2k" Leicester Red. Hire-cut brick (4465 

PSI) In k" sand mortar.
1-3/44k"V-4-H-12

i n/a 74k" x 2k" Stairfoot brick (7527 PSI) k" sand 1 hr. 
37mln

2 lk4k"V-4-M-13
mortar.

7n/a4V*x 2k" Sandline brick (2603 PSI) k" sand 
mortar.

2 hr.
6 min.

2 24k"W-4-M-14

n/a 72 hr. 
IPs In,

4k"x 2k" concrete brick (2527 PSI) 1/2" sand
mortar.

2 24k"U-4-H-15

y; n/a 
; k"

231m In. 3-6 k: Ohio Fire Cla4" thick clay tile; 
Single cell thick; I 
1:2 gypsum back face;

4k"W-4-M-16
plaster exposed face; 
Constr. g; Design "p". 36

80 5Ctoln.Ohio fire clay; 
plaster exposed face: k";

1:2 sanded gypsum; back face: none; Design 'V"; 
Constr. V*. ___________________________

2 3-5.8 3/44" thick clay tile; 
Single cell thick;

4k"W-4-N-17
PSI

36

80 3 hr.Core: Solid sand-lime brick; 1/2" sanded gypsuc 
plaster facings on both sides.

14k" 31,11W-4-M-18
PSI

Core: Solid sand-lime brick; k" sanded gypsum 
plaster facings on both sides.

hr. 14k" 80 Mi 2kW-4-M-19
PSI 30aIn.

14k" , k" Of 1:3 sanded gypsum 
both sides.

80 hr.Core: Concretcbrick 
plaster facings on

MiW-4-H-20 2
PSI

or shale bricks; k" thick, 1:3 
seer facings on fire sides.

4k" Core: Solid cla
sanded gypsum :

1 hr.
55 pin

W-4-H-21 80 1.2 1-3/4IL PSI 11

4-3/4" n/a4" thick clay tile;
cell thick; cells filled with cement and 
tile concrete; plaster on exposed face: 
unexpo aed face 3/4"
"s”; Design "6".

Ohio fire clay; 1 hr.
46 min

W-4-K-22 2 2.3-5 1-3/4
sin Sle

ken
9

bro xpo
ded 361:3 sannone on 

Conatr.
gypsum;

4-3/4" 4” thick clay tile; Ohio fire clay; 
cell thick; cells filled with cement and 
tile concrete; no plaster exposed face; 

-isum plaster on unexposed face; 
Constr. "E".

n/aV-4-M-23 2 hr. 
.4 min

2 2,3-5 2
sin gle

ken
9

bro
3b3/4" neat gyp 

"C"; CDesign

5" 3"x 13" airspace; 1" chick metal reinforced
:oncrete facings on both sides; faces connected 
with wood splines. __

U-5-K-24 .250 5m In 1 1 3/4
Lb/ft.

V-5-K-25 5" Core: 3" thick void filled with "nodulated" 
mineral wool weighing 10 lbs/ft3; 1" thick 

reinforced

2,250 
lb/ft

2 hr. 1 1 2
metal
sides

concrete facings on both

5“W-5-M-26 Core: Solid clay or shale brick; k" thick, 1:3 
sanded gypsum plaster faclnga on both aides.

40 2 hr. 
30mln,

1 ii2 2k
PSI

H-5-K-27 5" Core: Solid 4" thick gypsum blocks, laid in 
1:3 sanded gypsum mortar; k" of 1:3 sanded- 
gypsum plaster facings on both aides.

n/a 3 hr. 1 1 3

5"H-5-M-28 Core: 4" thick hollow 
voids; blocks laid in 
No faclnga.

sun blocks with 302 n/a 4 hr.gyp
1:3 sanded gypsum mortar

1 1 4

H-5-W-29 5" Core: concrete brick; k" of 1:3 sanded gypsum 
plaster facings on both sides.

160 3 hr. 1 1 3PSI
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1.1.2 (cont'd)

Will* 4" to Less Thin 6n Thick

Performance Reference Number

Item
Code

Pre-
BKS-92 BUS -92

Post-
BKS-92

Rec
Hours

Thlcknoaa Construction Details Load Time Notes

4" thick clay tile; 
clay; double cell thick; plaster - 5/8" thick 
sanded 
Constr

Sk" 2-5,9 2-3/4n/a 2 hr. 
S3mln

2W-5-M-30 Illinois surface

36gypsum 1:3 both faces; Design "p";
i

5k" 4" thick clay tUe; n/a 1-3/4W-S-M-31 New Jersey
cloy; double cell thick; plaster - 5/8" 
gypsum 1:3 both faces; Design"D"; Constr."s”.

f Ire 
sanded

1 hr. 
52m In.

2 2-5,9

36

n/a lk4" thick clay tile; 
clay; single cell thick; 5/8" plaste 
aides ; 1 * 3 sand fid gymm* npflign11!)11^

4" thick clay tile;
Clay; single cell thick; face plaster - 5/8" 
both sides; 1:3 sanded gypsum; Constr. "S”; 
Design "B".

1 hr. 
34min.

2-5,9Sk" 2New Jersey fire 
r on bot

W-5-M-32

06.
5k"W-5-M-33 n/a 50m InNew Jersey Fire 3/42 3-5,8

36

I
5k" 4" thick clay tile; Ohio fire clay;

single cell thick; face plaster - 5/8" both 
sides; 1:3 sanded gypsum; Constr. "A"; Design 
"B",

W-5-M-34 n/a 1 hr.
19m in 2 2-5,9 lk

36i

5k" 4” thick clay tile;
Cloy; single cell thick; face plaster - 5/8" 
both aides; 1:3 sanded gypsum; Constr."S"; 
Design "B".

W-5-H-35 Illinois Surface n/a 1 hr. 
59ain.

2 2-5, 1-3/4
10

36

4"W-4-H-36 Core: Structural clay tile; Seo notes 12,16,21 
No facings.

n/s 15m In 1 3,4, k
241

4"W-4-M-37 Core: structural clay tile; See notes 12,17,21; 
No facings.

n/a 25oin, 1 1/33.4.\ 24

4"W-4-M-38 Core: structural clay tile; See notes 12,16,20 n/a
No facings,

10 mil 1 3,4. 1/6
24

4"U-4-M-39 Core: structural clay tile; Sea notes 12,17,20 
No facings.

n/a 20 mli 1/31 3.4.
24

4"W-4-H-40 Core: structural clay tile; See notes 13,16,23; 
No facings.

n/a 30 mi: k1 3.4;
? 24

(
4"W-4-M-41 Core: structural clay tile; See notes 13,17,23; 

No facings. _
n/a 35 ml: 1 k3,4,

. 4”V-4-M-42 Coro: structural clay tile; See notes 13,16,21 
No facings.

n/a 25 mlr 1/31 3.4.
241

1 4"W-4-M-43 Core: structural clay tile; See notes 13,17,21 
No facings.

n/a 30 ml: 1/21 3,4,
24

W-4-K-44 4" Core: structural clay tile; see notes 15,16,20 
Ho facings.

n/a 3,4
24

lk1 hr. 
15 mlr

1
■:

4"W-4-H-45 Core: structural clay tile; See notes 15,17,20 
No facings. _

n/a 3.4
24

lk1 hr. 
15 mil

1

i
4"W-4-K-46 n/a 1/3Core: structural clay tile; See notes 14,16,22 

No facings.
1 3,4.20 ml:

;
; W-4-M-47 4" 1/3Core: strucutural clay tile; See notes 14,17,2: 

No facings. _
n/a 1 3,4

24
25 ml:

4k" V 3/4U-4-H-48 Core: clay structural tile; Sec notes 12,16,21 
Facings on both sides; see note 18.

n/a 45 mi: 1! 24

4k" 3.4
24

W-4-H-49 Core: clay structural tile; See notes 12,17,21: 
Facings on both sides; see note 18.

n/a 1 11 hr.

:
1/3W-4-H-50 4-5/8" Core: structural clay tile; See notes 12,16,21;

ed side only; see note 18.
1n/a 25 ml:; Facings on unexpos

|
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1.1.2 Ccont'd)

Halls 4" to less Than 6" Thick

Reference NunberPerformance

Poat-
BMS-92

Pre-
BH5-92

It< Roc
BMS -92Construction Details Load Time NotesThicknessCode »outs

17,21 n/a 130 mix 3,4. >1Core: structural clay tile; See notes 12,1 
Facings on unexposed side only; see note 18

4-S/8"U-4-X-51
24

1n/a 45 nlrCore: structural clay tile; See notes 12,16,21; 
Facings exposed side only. See note 18,

3.4 3/44-5/8”V-4-M-52
24

1n/a 1 hr.Core: strucutral clay tile; See notes 12,17,21
Facings■■ fire side only; see note 18.

3.4 14-5/8V-4-M-53
24

n/a 20 nli 1Core: atruetural clay tile; See notes 12,16,20
Facings on unexposed side; see note 18.

3,4. 1/34-5/8"V-4-M-5* 24

Core: structural clay tile; See notes 12,17,20 n/a 
Facings: on unexposed

125 nlr 3.4 1/34-5/8"U-4-M-55 24side; sec note 18.

n/a 30 nli 1structural clay tile; See notes 12,16,20 3,4 44-5/8" Core:
Facings on fire side only ;see note 18.

W-4-M-56
24

n/s 45 nli 1Core: structural day tile; See notes 12,17,20 
Facings on fire side onlvl see note 18.

3.4 3/44-5/8"V-4-M-57
24

Coro: structural clay tile; See notes 13,16,23 n/a 
ed side only; see note 18.

40 nlr 1 3.4. 2/34-5/8"W-4-H-58
24Facings on unexpos

n/s 1 hr. 1Cora: structural clay tile; See notes 13,17,23 
Facing: on unexposed side only: see note 18.

3,4.
24

14-5/6"V-4-X-59

n/alie; See notes 13,16,23 
y; see note 18.

1 hr. 
15 nlr

1 3.4 14Core; structural clay t 
Facing on fire side onl

4-5/8"V-4-X-60
24

Core: structural clay tile; See notes 13,17,23; n/s
Facing on fire side only; See note 18.

1 hr. 
30 nln

1 3,4. 1*14-5/8"V-4-M-61
24

n/a 35 nln 1Core: structural clay tile; Sec notes 13,16,21: 
Facing on unexposed side only; See note 18.

3,4 >14-S/8"V-4-M-62
24

n/a 45 nlny tile; See notes 13,17,21; 
face only: See note 18.

1 3,4.Core: structural cla 
Facing on unexposed

3/44-5/8"W-4-M-63
24

Core: structural clay tile; See notes 13,16,23; n/a
Facing on exposed face only; See note 18.

1 hr. 1 3.4,4-5/8" 1V-4-.M-64
24

13.17,21; n/a 
18.

t hr. 
15 nln

1Core; etructurel clay tile; See notes
Facing on exposed aid

3.4.4-5/8" 14V-4-X-65
e only: See note 24

n/sCore: structural eley tile; See notes 15,17,20;
Facings on unexposed side only: See note 18.

1 hr. 
30 nln

1 3,4, 144-5/8"W-4-K-66
24

n/aCore: structural clay tile; See notes 15,16,20; 
Facings on exposed side only. See note 18.

1 hr. 
45 nlr

1 3.4. 1-3/44-5/8”W-4-M-67
24

n/aCore: structural clay tile: See notes 15,17,20;
Facings on exposed aide only, see note 18,

l hr. 
45 aln

1 3.4.4-5/8" 1-3/4V-4-X-68
24

Core: structural clay tile; See notca 15,16,20; n/a
Facings on unexposed side only, see note 18.

hr. 14-5/8" 3,4 14V-4-H-69
30 nlr 24

n/a 30 tiltCore: structural clay tile; See notes 14 
Facings on unexposed aide only. See note

.16,22;
18,

14-5/8" 3,4, 4V-4-H-70
24

4-5/8” Core: structural clay tile; See notes 14,17,22: 
Facings on unexposed side only; see note 18.

n/a 35 nilW-4-X-71 1 3.4, 4
24

4-5/8"W-4-M-72 Core: structural clay tile: See notes 14,16,22; 
Facings on fire side of

n/a 45 alt 1 3.4 3/4wall only; See note 18 24

4-5/8"W-4-X-73 Core: structural clay tile; See notes 14,17,22; 
Facings on fire side of wall only; See note 18.

n/a 1 hr. 1 3.4. 1
24

54"W-5-H-74 Core: structural clay tile; see notes 12,16,21; 
Facings on both sides; ace note 18.

n/a 1 hr. 1 3.4. 1
24

54"U-5-M-75 Core: structural clay tile: see notes 12,17,21; 
Facings on both sides; see note 18.

n/a 1 hr. 
15 air

1 3.4 14
24

54"H-5-M-76 Core: structural clay die: see notes 12,16,20; n/a 
IFaclngs on both sides; see note 18._________________

45 air 1 3,4, 3/4
24
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1-1.2 (eont'd)

Walla 4" to Leas Than 6" Thick

Performance Reference Number

Item
Code Pre-

BKS-92
Poat-
BMS-92

Rec
Houra

Thlckneaa Conatrucclon Details Load Tima BUS -92 Notea

Core: atruccural clay tile; aee notea 12,17,20; 
Facings on both aldea; ace note 18.

n/aW-5-H-77 5V" 1 3,4. 11 hr.
24

Core: atmctural clay tile; aee notea 13,16,23;
Faclnga on both sides of vail; aee note 18.

1%sv n/a 3.4.W-5-H-78 1 hr. 
30 mil

1
24

,
n/a 2 hra.5V" Core: atructural clay tUe; aee notta 13,17,23: 

Facings on both aldea of wall, aee note 18.
W-5-M-79 1 3.4. 2! 24

5V" Core: atructural clay tile; aee notea 13 
Facings on both aides of wall; sec note

n/a l hr. 
15 air

1 3.4. IVW-5-M-80
24

I 5V" Core: structural clay tile; See notes 13,16,21: 
Facing on both aldea of wall; aee note 18-

n/aW-5-M-81 1 hr. 
30 nil

1 IV3.4
24

sv Core: structural clay tile; see notes IS,16,20 
Facings on both sides; see note 18.

W-5-M-82 n/a 2 hra 
30 mli

1 2V3.4.
24:

5V" n/oW-5-M-83 Core: structural clay tile; aee notes 15,17,20 
Faclnga on both sides; see note 18.

2 hra 
30 ml:

1 3,4.
24

2V

5V" n/aW-5-M-84 Core: atmctural clay tile; ace notes 14,16,22: 
Faclnga on both aldea of wall; ace note 18.

1 hr. 
15 mli

1 IV3.4
24

5V" Core: atmctural clay tile; aee notea 14,17,22
Facings on both aides of wall; sec note lfl. n/aW-5-M-85 IV1 hr. 

30 ml:
1 3.4,

24

W-4-M-86 4" Core: 3" thick gypsum blocks 70Z solid; see 
note 26; Faclnga on both sides per note 25.

n/a 2 hra. 1 2

4” n/aW-4-M-87 Core: hollow concrete units; see notes 27,34, 
35; No facings._____________________________ ___________

hr. 1 IV
30 mil;

4" Core: hollow concrete units; see notes 28,33, 
35; Ho faclnga.

n/a 1 hr.V-4-H-88 1 1

4”W-4-M-89 Core: hollow concrete units; aee notes 28,34, 
35; Faclnga on both aides per note 25.

n/a 1-3/41 hr. 
45oln.

1:
4" Core: hollow concrete units; see notes 27,34, 

35; Faclnga on both sides per note 25.
n/aW-4-M-90 2 hra, 1 2

4" Core: hollow concrete units; see notes 27,32, 
35; Ho faclnga. _

V-4-M-91 n/a l hr. 
15 nil

1 IV
:

4"W-4-M-92 Core: hollow concrete units; aee notes 28,34, 
35; No faclnga. ________

n/a 1 hr. 
15 m li 1 IV■

:
4" Core: hollow concrete units; see notes 29,32, 

35; Ho facings. _
W-4-M-93 n/a 120 mli 1/3

4"W-4-H-94 Core: hollow concrete units; see notes 30,34, 
35; No facings. _

n/a 15 mli 1 V

4V"W-4-M-95 Core: hollow concrete units; see notes 27,34, 
35; Facing on one side only, see note 25.

n/a 12 hra, 2

4V"W-4-M-96 Core: hollow concrete units; see notes 27,32, 
35; Facing on one aide only, see note 25.

n/a 1-3/41 hr. 
45 ml:

1

4V"W-4-H-97 Core: hollow concrete units; aee notes 28,33, 
35; Facings on one aide per note 25.

n/a IV1 hr. 
30 nil

1

4V"W-4-M-98 Core: hollow concrete units; 9ce notes 28,34, 
35; Faclnga on one aide only per note 25.

n/a 1 1-3/41 hr. 
4 5 nil

; 4V"U-4-M-99 Core; hollow concrete units; see notes 29,32, 
35; Facing on one aide per note 25.

n/a V30 nli 1•:
4V"I-4-M-100 Core: hollow concrete units; sec notes 30,34, 

35; Facing on one side per note 25.
n/a 1/3120 ml:

1-5-M-101 5" Core: hollow concrete units; see notes 27,34, 
35; Facings on both aldea. aee note 25.

n/o 2V2 hrs 
30 all

1
i
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1.1.2 (cont’d)

Walls 4" to Less Than 6" Thick

Reference NumberPerformance

n« Pre-
BHS-92

Post-
BMS-92

Rec
HoursCode Thickness Construction Details Load Tine BHS -92 Notea

n/a 1 2kCore: hollow concrete units; see notes 27,32, 
35; Facings on both sides per note 25.

2 hrs 
30 nil

5"M-M-102

1n/a 2 hrs.Core: hollow concrete units; see notes 28,33 
35; Facings on both sides per note 25.

25"I-5-H-103

n/s 1Core: hollow concrete units; see notes 28,31, 
35; Facings on both sides per note 25.

2 hrs. 2l-S-N-104 5"

n/s 1 hr. 
45 nil

1 1-3/4Core: hollow concrete units; see notes 29,32, 
35; Facings on both sides per note 25.

5"I-5-H-105

n/s 11 hr.Core: hollow concrete units; see notes 30,34, 
35; Pacings on both tides per note 25.

15"I-5-K-106

n/s 14 hrs 4Core: 5" thick solid gyptun blocks; see note 
26; Ho facings.

5"I-5-N-107

n/a 13 hra 3Core: 4" thick hollow gypsum blocks; see note 
26; Facings on both sides per note 25.

5"J-5-M-108

43 3/445 mlr 2Concrete with l"r 4" No. 6 welded wire mesh at 
wall center.____________________________________________

1004"I-5-H-109
PSI

43n/a 2 IkConcrete with 4"x 4“ No. 6 welded wire mesh at
wall center.______ ______ ______ _______________________

1 hr. 
15 mil

4"-5-N-110

Notes:

TABLE 1.1.2

1. Tasted at KBS under ASA Spec No. A 2-1934.

2. Failure mode - marl mum temperature rise.

3. Tested at KBS under ASA Spec. No. 42-1934 (ASTM C-19-53) exc 
carried out was run on test specimens exposed for fall test 
as la contemporarily done.

;
apt that hose stream testing 
duration, not for or reduced

where
period

4. For clay tile walla, unleaa the source of the clay can be positively Identified, It Is sug 
that the most pessimistic hour rating for the fire endurance of s clay tile partition of that 
thickness be followed. Identified sources of clay showing longer fire endurance can lead to 
longer time reco»endatlons.

gested

5. See appendix for construction and design detaUa for clay tile walls.

6. Failure mode - flame thru or crack formation showing flames.

7. Hole formed at 25 min.; partition collapsed at 42 min.

8. Failure mode - collapse.

9. Hose stream 
70. Rose stra

on removal from furnace.

pass.

hole formed in specimen, 
load - 80 PSI for gross wall cross sectioned area.U.

One cell In wall thickness. 
13. Two cells In wall thickness.
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1.1.2 (coat'd)

NOTES

Double cells plus one cell In veil thickness.

One cell In veil thickness, cells filled with broken tile, crushed stone, slag, cinders or 
send nixed with aortar.

14.

15.

Dense hard-burned clay or shale tile.

Hedlum-burned clay tile.

Not less than 5/8” thickness of li3 sanded gypsun plaster.

16.

17.

18.

Units of not lest than 30Z solid naterlal.19.

Units of not less than 40Z solid naterlal.20.

Units of not less than 50Z solid naterlal.21.

Units of not less than 45Z solid naterlal.22.

Units of not less than 60Z solid naterlal.23.

All tiles laid In portlsnd cenent-llne aortar. 
Hlnlaua 4" -1:3 sanded gypsun plaster.

Laid In 1:3 sanded gypsun nortsr.

24.

25.

Voids In hollow units not to exceed 30Z.26.

Units of expanded slag or punicc aggregate.27.

Unite of crushed llnestone, blaet furnace slag, cinders, and expanded clay or shale.28.

Units of calcareous sand and gravel. Coarse aggregate, 60Z or nore cslclte and doloalte.29.

Units of siliceous sand and gravel. 90Z or nore quarts, chert or flint.30.i
Unit at least 49Z solid.31.

Unit at least 62Z solid.32.

Unit at least 65Z solid.33.

34. Unit at least 73Z solid.

35. Ratings based on one unit end one cell In wall thickness.

See Clay Tile Partition Design Construction drawings, below.36.

5T.;1
m

1■PM &
AlTCANAtt-gCHCC "1X40*0-£

1 wiP IP5
UCC'iINO-J

OfiifM tf llIt* f« JirtAfl pcriiliiu n*/~
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Figure 1.1.3 
Walls- Masonry
6" to less than 8" thick

NUMBER OF 
ASSEMBLIES

The number in each bo* 
is keyed to the Xaat 
number in the Item Code 
column in the Table.
For example:

10 -
V- 6-Hfi366

6*65

6258

555468 5126

5250<94125
5 '1 364443392921

63 *6135: 1642312812
6056; 465730 341527 402210
38 4745 20SI33813 59■ 23 24 329

37 117 191867514 43211 8a

4 5?2 610

FIRE RESISTANCE RATINC (HOURS)

Table 1.1.3 
Masonry Walls
6" to less than 8" thick

Performance Reference Number

Id Pre-
BMS-92

Posc-
BMS-92

Rec
Code Thickness Construction Detail* Load Time BMS-92 Note* Hour*

6" Corel 5” thick, solid gypsum blocks laid in 
1:3 aanded gypaum mortar; V of 1:3 sanded 
gypaum plaster facing! on both aides.

n/aW-6-H-1 6 hr. 1 6

6" 6" c 
cell 
"A”.

U-6-M-2 lay tile; Ohio fire cla
thick; plaster - none; Design

ay; single 
"C"

n/a L7 min 2 k1.3.4
; Constr 6

55

6" 6" clay tile; 
double cell thick; !>o plaster; Design V: 
Constr. "C".

V-6-M-3 Illinois surface clay; n/a 45 min 2 l-*.7 3/4
55

6“ 6” clay tile; New Jersey fire clay;
double cell thick; Vo plaster; Design ”E"; 
Conner."S". ____

V-6-M-4 n/a 1 hr. 
1 min

2 1-4,8 1
55

7V 6" day til* 
double cell 
gypsum both faces: DeslRn"E": Conner."A"

N-7-M-5 n/aIllinois surface cla 
Plaster: 5/8" — 1t3 san

1 hr. 
41 min

2 1-2/3
thick; & 1-4

55

W-7-M-6 7*s“ 6" clay tile New Jersey Fire Cla 
Double cell thick; Plaster; 5/8” - 1:3 sa 
gypsum both faces; Design Conner."S”

n/a 2 hr. 
!3 nln

2 2-1/3y;
nded

1-4,9

n/a7k” 6” clay tils; Ohio fire clay; single 
cell thick; Plaster: 5/8" sanded gypsum; 1:3 

{both faces; Pealgn'fc"; Conner."*".__________

1 hr. 
>4 min.

V-7-M-7 2 2-3/41-4,9
55
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1
1.1.3 (cont'd):

Walls 6” Thick Co Less Than 8"

:
Performs nee Reference Number

Item
Code

Pre-
BKS-92

Post-
BKS-92

Rec
Hours! Thickness Construction Details Load Time BHS -92 Motes

:
6" clay tile;w Illinois surface clay; 

cell thick; Plaster: 5/8" sanded gypsum 
th faces; Design "t"; Constr."?'.

n/s 2 hrs,W-7-M-8 2 1.3.*
£10

2
gle

bo
sin
1(3

6" clay tile;7V Illinois surface clay; 
cell thick; Plaster: 5/8” sanded gypsum 

th faces; Design "C; Constr."B'.

n/sW-7-H-8 a 1 hr.
23 oil

2 1-4 lk! gle
bo

sin £1°
1:3

' n/a 20 nit6" Core: Structural clay tile; See notes 12,16,20 
Ho facings.___________________________________ ___________

W-6-M-9 1/31 3,5. 
24__.

n/n 25 nil6" Core; structural clay tile; See notes 12,17,20
No facings.

W-6-M-10 1/31 3.5. 
24__|

6" Core: structural clay tile; See notes 12,16,19 
No facings.

n/s 15 nilW-6-M-11 1 3.5
24

k
:

6" Core: structural clay tile; See notes 12,17,19. n/n 
No facings.

W-6-H-12 1/320 nil 1 3.5
24:

6" n/aV-6-M-13 Core; structural clay tile; See note 13,16,22; 
No facings.

45 all 3/41 3.5
24

W-6-M-14 6” n/s 1 hr.Core; structural clay tile; See notes 13,17,22; 
No facings._____________________ ___________ ______________

1 3,5. 
24___

1

:
n/s 2 hr.6"W-6-M-15 Core; structural clay tile; See notes 15,17,19. 

No facings.
1 3.5, 2!

i

6" n/a 2 hrs.W-6-M-16 Core: structural clay tile; See notes IS,16,19; 
No facings.

1 245’ 2

6”W-6-H-17 Cored concrete aasonry; See notes 12,34,36,38, 
41; No facings.

80 3 hrs. 
30 min

1 5,25 3*1
PS I

6"W-6-M-18 Cored concrete masonry; Sea notes 12,33,36,38, 
41; No facings.

80 3 hrs. 1 5,25 3
PS I

6*i" Cored concrete mason 
41; Facings: See not

ry; See notes 12,34,36,38, 
e 35 for side 1.

W-6-K-19 80 4 hrs. 1 5,25 4
PSI

6VW-6-M-20 Cored concrete masonr 
41: Facings: See note

See notes 12,33,36,38, 
for aide 1.

80 4 hrs. 1 5,25 4yis PSI

6-5/8” Core: structural clay tile; See notes 12,16,20; n/s
Facing; unexposed face only, see note 18.

V-6-H-21 JColn. 1 *13,5,

see notes 12,17,20; n/* 40 min
, see note 18,_______  ___ ____

: 6-5/8"W-6-M-22 Core: structural clay tile;
Facing: unexpoaed face only

1 2/3

n/a6-5/8"W-6-H-23 Core: structural clay tile; see notes 12,16,20; 
Facing: exposed face only, see note 18.

1 hr. 1 3.5 1
24

6-5/8”W-6-K-24 Core: structural clay tile; sae notes 12,17,20 
Facing; exposed face only, see note 18.

n/a 11 hr. 
5 min

3,5. 1
24

6-5/8"U-6-M-25 Core: structural clay tile; see notes 12, 
Facing unexposed aide only, see note 18.

16,19; n/a -5 -in 1 >,5,24 1/3

6-5/8"V-6-M-26 Core: structural clay tile; see notes 12,7,19; 
Facings: On unexposed side only, see note 18.

n/a 30m In 1 3.5, >1
24

6-5/8"W-6-H-27 Core: structural cla 
Facings: on exposed

y tile; see notes 12,16,19; 
side only, see note 18.

n/a 1 hr. 1 3.5, 
24___

1!
6-5/8"W-6-K-28 Core: structural clay tile; see notes 12,17,19 

Facings: on fire side only, see note 18,
n/a 1 hr. 1 3.5, 

24___
1

6-5/8"W-6-M-29 Core, structural clay tile; see notes 13,16,22; n/a
Facings: on unexposed side only, see note 18.

1 hr. 1 245' 1

6-5/8"W-6-M-30 Core; structural clay tile; see notes 13,17 
Facings: on unexposed side only, see note 1

n/a 1 hr. 
15m In

1 Ik3.3, 
24__

6-5/8- Core: structural clay tile; see notes 13,16,22; 
Facings; on fire aide only, see note 18.

W-6-M-31 n/a 1 hr. 
15m In

1 3,5, 1*4!
24

6-5/8"W-6-M-32 Core; structural clay tile; see notes 13,17,22 
Facing: on fire aide only, see note 18.

n/a 1 hr. 
30 min

1 3.5 Ik
24!
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1.1.3 (coat’d)

Wall 6" Thick to U»i Than 8"

Performance Reference Nuaber

lt< Pre-
BHS-92

Post-
8HS-92

Rec
HoursCode Thlcknaaa Load TimeConstruction Details BHS -92 Hotes

n/a 1 3.5
24

2*12 hr. 
10 pin

Coro: structural clay tile; see notes 15,16,19; 
Facings: on uner posed aide onlT. sec note 18.

6-S/8"W-6-H-33

n/a 3,5, 2*12 hr. 
10 nin

1lay tile; see notes 15,17,19; 
sed side only, see note 18.

6-5/8” Core: structural cl 
Faclngat on unexpo_

W-6-N-34

n/a 2*12 hr. 
SO a in 1 3.5,

24
Core: structural clay tile; see notes 15,16,19; 
Facings: on fire side only, see note 18.

6-5/8”V-6-K-35

n/aCore: structural clay tile; see notes 15,17,19 
Facings: on fire side only, see note 18.

1 2*i6-5/8” 2 hr. 
30 nin

3,5, 
24___

W-6-H-36

80 5 hr.7" ry; see notes 12,34,36,38, 
fac

1 5.25 5W-7-M-37 Cored concrete aason 
41: See note 35 for lngs on both aides. PSI

Cored concrete masonry; see notes 12,33,36,38, 
41; See note 35 for facings,

80 5 hr. 17" 5,25W-7-H-38 5
PSI

n/aCore: structural clay tile; see notes 12,16,20; 
See note 18 for facln

7*i"W-7-H-39 1 hr. 
15 air

1 3,5. 
24___

1*»
gs on both sides.

n/a7V Core: structural clay tile; see notes 12,17,20 
See note 18 for facings on both sides.

1 hr.
30 air

1 3,5, 
24___

1*1W-7-H-40

n/a7**" Core: structural clay tile; sea notes 12,16,19 
See note 18 for facings on both sides.

1 hr. 
15 air

1W-7-M-41 3.5. l*t
24

n/e7V lay tile; see notes 12,17,19; 
ein

W-7-H-42 Core: structural cl 
See note 18 for fai

1 hr. 
30 air

1 3.5. 
24___

1*1
gs on both sides.

n/a .7*»" Core: structural clay tile; see notes 13,16,22; 
Facing: on both sides of wall, see note 18.

W-7-M-43 1 hr.
30 nin.

1 3.5 1*1
24

7V n/a 2 hr.W-7-M-44 Core: structural clay tile; see notes 13,17,22; 
Facings: on both aides of vail, see note 18.

1 3,5, 
24___

2

7*»” n/a 3 hr. 
30 a inW-7-H-4S Core: structural clay tile; see notes 15,16,19 

Facings: both sides, see note 18.
1 3.5. 3*1

24

n/eCore: structural clay tile; see notes 15,17,19 
Facings: both sides, see note 18.

TV 3 hr. 
30 air

1 3.5 3*1U-7-K-46
24

n/a 6 hr.Core: 5“ thick solid gypsua blocks; See note 
45; Facings: both sides per note 35.

W-6-H-47 6" 1 6

n/aCore: hollow concrete units; see notes 47,50, 
54; So facings.

V-6-M-48 6” 1 hr. 
15 nin

1 1*1

n/aU-6-M-49 6” Core: hollow concrete units; sec notes 46,50, 
54; Mo facings.

1 hr. 
30 Bln

1 IS

6" Core: hollow concrete units; see notes 46,41, 
54; So facings.

n/e 2 hr.W-6-M-50 1 2

6" n/a 3 hr.W-6-H-51 Core: hollow concrete units; see notes 46,53, 
54; Ho facings._______________________ ________________

1 3

W-6-M-52 6" Core: hollow concrete units; see notes 47,53, 
54; Ho facings.___________________ _______ ____________

n/a 2 hr. 
30 min

1 2*i

6”V-6-M-53 Core: hollow concrete units; see notes 47,51, 
54; No facings.

n/a l hr. 
ICQln.

1 1*1

6*1”W-6-M-54 Core: hollow concrete units; see notes 46,50, 
54; Facing: one side only per note 35.

n/a 2 hr. 1 2

6*i"W-6-H-55 Core: hollow concrete units; aee notes 4,51,5^ 
Facings: one side per note 35.

n/a 2 hr. 
30 air

1 2*1
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1.1.3 (cont'd)
i Hall 6" Thick to Leaa Than 8";

Performance Reference Number

Item
Code

Pre-
HHS-92

Post-
BHS-92

Rec
HoursThickness: Construction Details Load Time BHS -92 Notes

! wU-6-M-56 Core: hollow concrete units; sec notes 46,53, 
54; Facings: one side per note 35.

n/a 4 hro. 41

i 6*i" n/a 3 hrs.H-6-M-57 Core: hollow concrete units; see notes 47,53, 
54; Facing: One aide per note 35.

1 3

i
6*i"H-6-H-58 n/a 2 hrs.Core; hollow concrete units; See notes 47,51, 

54; Facing: one side per note 35.
1 2

:
■ 6*i" Core: hollow concrete units; see notes 47,50, 

54; Facings; one aide per note 35.
n/aW-6-H-S9 1 1-3/41 hr.

4S min

7” n/aW-7-H-60 Core: hollow concrete units; sec notes 46,53, 
54; Facings: both sides per note 35.

5 hrs. 1 5

:
7" Core: hollow concrete units; see notes 46,51, 

54; Facings: both aides per note 35.
n/a 3*iW-7-H-61 3 hrs. 

30 nln
1

; 7” Core: hollow concrete units; see notes 46,50, 
54; Facings: both aides per note 35.

n/a 2»1U-7-M-62 12 hrs. 
30 minI

7" n/aH-7-M-63 Core: hollow concrete units; see notes 47,S3, 
54; Facing: both aides per note 35.

1 4hrs.:
W-7-M-64 7" Core: hollow concrete units, see notes 47,SI,54 

Facingi both sides per note 35.
n/a: 2H2 hrs. 

30 oln
1

1
7"H-7-M-65 Core; hollow concrete units; see notes 47,50, 

54; Facingi both sides per note 3S.
a/a 2 hrs. 1 2i

6"i V-6-M-66 Concrete wall with 4”x4" No. 6 wire fabric(wel- 
ded) near wall center for reinforcement.

2*1300 2 hrs.
10 nln

43 2
PSI'•

:

i Notes:
;

TABLE 1.1.3

Tested at NBS under ASA Spec. No. 42-1934 (ASTH C-19-53) except that hose stream testing 
where carried out was run on teat spe 
reduced period aa Is contemporarily d

Failure by thermal criteria - maximum temperature rlac.

1.
clmena exposed for full test duration, not for a
one.

2.

sltlvely identifiedFor clay tile walla, unless the source or density of the clay can be pos 
or determined, it is suggested that the lowest hourly rating for the fire endurance of a 
clay tile partition of that thickness bo followed. Identified sources of clay showing longor 
fire endurance can lead to longer time recommendations.

3.'
i

See note 55 for construction and design details for clay tile walla.4.

: Tested at NBS under ASA Spec. Ho. A2-1934.5.
■

6. Failure mode - collapse.:
Collapsed on removal from furnace 9 1 hour 9 minutes.7.:

8. Hose stream - failed.

9. Hose stream - passed.

[ No end point act In test,10.

i Wall collapsed at 1 hour 28 minutes.11.

;:
i

;1
!
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1.1.3 (cont'd):

NOTES
!

12. One cell In vail thickness.

Two cell* In vail thickness.

Double ahella plua one cell in vail thlckneaa.

One cell In vail thlckneaa, cell* filled vlth broken tile, cruahed atone, alag, cinder* or 
•and nixed vlth aortar.

13.

14.

15.

16. Dense hard-burned clay or ahale tile.

17. Medina-burned clay tile.

18- Not leaa than 5/8" thlckneaa of 1:3 aanded gypaun plaster.

Unlea of not less than 302 solid material.19.

iterial.Units of not leas than 401 solid20.

Units of not less than 502 solid aaterlal.21.

Unit* of not leas than 452 solid aaterlal.22.

Units of not less than 602 solid aaterlal.23.

All tiles laid In portland ceaent-llae aortar.24.

Load - 80 PSI for gross cross sectional area of vail.25.

26. 3 cells In vail thickness.

27. Minicun 2 of solid aaterlal in concrete units ” 52.

Min lima 2 of solid aaterlal In concrete units ■ 54. 
Minlaun 2 of solid aaterlal In concrete units ■ 55.

28.
29.

Minima 2 of solid aaterlal In concrete units * 57.30.

31. Minima 2 of solid aaterlal In concrete unlta ■ 62.

32. Minimi* 2 of solid aaterlal in concrete unlta - 65.

33. Minlmm 2 of solid aaterlal In concrete units - 70.

34. Hlnlrnm 2 of solid aaterlal In concrete units - 76.

Not less than 4" of 1:3 sanded gypsua plaster.35.

36. Noncoabustlble or no oesbers fraaed Into vail.

37. Combustible aeabers fraaed Into wall.

38. 1 unit In vail thickness.

39. 2 units In vail thickness.

40. 3 units In vail thickness.

41. Concrete units aade vlth expanded slag or pualce aggregates.

Concrete units aade vlth expanded burned clay or shale, crushed linestone, air cooled slag or 
cinders.

42.

43. Concrete units aade with calcareous sand and gravel, 
doloalte.

Coarse aggregate, 602 or oore calcltc and

44. Concrete units aade with siliceous sand and gravel. 
Laid In 1:3 sanded gypsua aortar.

902 or more quarts, chert, or flint.

45.
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1.1.5 (cont'd)

NOTES

Units of expanded slag or punlc a aggregate.46.

Units of crushed lianatone, blast furnace slag, cinders and expanded clay or shale.47.

48. Units of calcareous sand and graval. Coarse aggregate, 601 or aora calclto and doloalte.

Units of siliceous aand and graval. 901 or aors quarts, chert or flint.49.

Unit alnlmum 491 solid.50.

Unit a In laiua 621 solid.51.

Unit alnlmia 651 solid.52.

Unit nlnlaua 731 solid.53.

Ratings based on 1 unit and 1 cell In vail section.54.
;

55- See Clay Tile Partition Design Construction drawings, below.

;
i

:

bfiifnt */ tilf$ <■ ftfpitU—t TV /nr
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Figure 1.1.4 
Wails- Masonry
8" to less than 10" thick
HUMBER OF 
ASSEMBLIES 
15 . .

The number In each box 
la ke to the last 

n the Item Code 
column In the Table.

ycd
104109 11®.
101 Fot example: 

W-9-M-te6,
.V.. UP..

114 65
.9A -i4—
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in 5679 80 »A._23_
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T TT T
8 104 6 7 93 51 2

FIRE RESISTANCE RATING (HOURS)

ble 1.1.4 
Masonry Walls
8" to less than 10" thick

Performance Reference Number

It< Rec
Notes IlourB

Prc-
BMS-92

Poat-
BMS-92Code Thickness Construction Details Load Time BMS-92

8”W-8-H-1 Core: clay or shale structural tile; Units in 
wall thickness: 1; Cells in wall thickness: 2
Minimum I solids In units: 40.

80 1 hr.
PSI 15oin.

1 l. l't
20

8"W-8-M-2 Core: clay or shale structural tile; Units in 
wall thickness: 1; Cell in wall thickness: 2; 
Minimum Z solids in units; 40; Facings: None; 
Result for wall with combustible members fra- 
ned into interior.

80 45mln 1 3/41.
PSI 20

W-8-M-3 8" Core: clay or shale structural tile; Units In 
wall Chlckn
2; Minimum Z solids in units: 43.

1 hr, 1>180 1 1.
ess: 1; Cells in wall thickness: 30aIn..-SI 20

W-8-H-4 8" Core: clay or shale structural tile: Units in 
wall thickness: 1; Cells in wall thickncss;
2; Minimum Z solids In units; 43; No facings; 
Combustible members framed into wall._________

80 4 5a in 1 3/41,
PSI 20

W-8-H-5 8" Core: clay or ahale structural tile; No 
facing#.

1 hr. 
30a in.

See
Notes

1 1.2,5
10,18
20,21

1*1

V-B-M-6 8" Core: Clay or shale structural tile; No 
facings.

45oin.See
fotes

1 1.2.S 3/4

li&il
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1.1.4 (cant'd)

Thickness - 8" to Less Then 10”

Performance Reference Number
‘ Item

Code Pre-
BHS-92

Post-
BMS-92

Rec
Hours

Thickness Construction Details Load Tine BHS -92 Hotea

8"V-8-H-7 Core: clay or shale structural tile; Ho 
facings.

See
Notes

2 hr. 1 1.2.5
13,18
20,21

2

8"W-8-H-8 Core: clay or shale structural tile; No 
facings.

Seo
Notes

1 hr. 
15m In

1 1.2,5,
13,19.
;q,21

Ik

8"W-8-H-9 Core: clay or shale structural tile; No 
facings.

See 1 hr. 
45a In

1 1 1-3/4:2i8?‘Nob.es 9
20,21

8"V-8-H-10 Core: Clay or shale structural tile; No 
facings.

See 4 Sain 1 1.2 3/4
Notes 9,1i

8" Core: clay or shale structural tile; No 
facings.

V-8-H-11 Sec
Notes

2 hr. 1 1.2 is6: 2
i 10...,,

20,21

8"W-8-H-12 Core: clay or shale structural tile; No
facings.

45b InSee
Notes

3/41

8”W-8-M-13 Cores clay or shale structural tile; No 
facings.

Sea
Notas

2 hr. 
30a In

1 2kh!is6:
20,21

1.2,6.
12,19

'.21

18”W-8-M-14 Core: clay or shale structural tile; No 
facings

1 hr.See 1

! Notes 20

1 Corel clay or shale structural tile; No 
facings.

1 1.2,6.
16,18,
!0,21

38” See
Notes

3 hr.W-8-H-15

I 1 is6: lk8" Core: clay or shale structural tile; No 
facings.

See
Notes

1 hr. 
15mIn.

1.2W-8-M-16
i 16.19,

20,21J.: L, 44 2k8" Units In Wall Thickness: 1; Cells In wall 
thickness: 1; Minimum I solids: 70; Cored clay 
or shalo brick; No facings.

W-8-H-17 Seo 2 hr. 
30m In

1
Notes

i 8" Cored day or shale bricks; Units In wall 
thickness: 2; Cells In wall thickness: 2; Min. 
X solids: 87; No facings,

5 hr. 1 1,45 5W-8-H-18 See
Notes1

1,458" 5 hr. 1 5Core: Solid clay or ahale brick; No facings. See
Notes

W-8-H-19- 22,
2k8” Core: Hollow rolok of clay or shale. 2 hr, 

30m In 1 1.45U-8-M-20 See
Notes! 22

' 8” 4 hr. 1.45 4Core: Hollow rolok bak of clay or shale; No 
facings.

1H-8-M-21 Sec
Notes:

68" 6 hr. 1 1.45U-8-M-22 Core: concrete brick; No facings. See
Notes!

■ l. 458" 7 hr 1 7W-8-H-23 Core: sand-1lae brick; No facings. See
Notes

3kl 1,20Core: 4", 40Z solid clay or shale structural 
tile; 1 side 4" brick facing;

3 hr. 
30m in.

8" See
Notes

V-8-M-24

; (3220 PSI); Reinforcing 22.2W
lb/ft

6 hr. 7 68” Concrete wall 
vertical roda 1" from each face and 1" dla.;

W-8-H-2S

i horltontal roda 3/8" dla.!
8” Core. Sand-lloc brick; 1/2” of 1:3 sanded gyp- 

sum plaster facing on one aide.
V-8-K-26 l 1.45See

Notes
9 hr, 9;

; 8k"H-8-M-27 Core: sand-lime brick; k" of 1:3 sanded gypsum 
plaster facing on one side,

1.4S8 hr.See
NotesI 1 8

i 8k"U-8-M-28 Core: concrete; k" of 1:3 sanded gypsum plaster 
facing on one side,________________ ____________________

7 hr.See
Notes

1 1.45 7

;; 8k"W-8-M-29 Core; hollow rolok of clay or shale; k" of 1:3 
sanded gypsum plaster facing on one side._______

See
Notes

3 hr. 1 1.45 3
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1,1.4 (cont'd)

Thickness - 8" to Less Than 10”

j
Reference NumberPerformance

lPoat-
BKS-92

Item
Code

Pre-
BHS-92

Ree
HoursBM5 -92Thickness Load Time NoCoaConstruction Details

84" Core: Solid clay or shale brick; 4” thick, 1:3 
sanded gypsum pla

1 1.45V-8-M-30 See
Votes

6 hr. 6
22ster fseine on one side. i

84" Core: Cored clay or shale brick; Units in vail 
thickness: 1; Cells In vail thickness: 1; Min. 
Z solids: 70; 4" of 1:3 sanded gypsum plaster 
facing on both sides.

S hr. 1 1,44 4W-8-M-31 See
Votes !

*
84" 1 1.45Cored clay or shale bricks; Units In vail thlc-See 

knesa: 2; Cells In vail thickness: 2; Min. Z totes 
solids: 87; 4” of 1:3 sanded gypsum plaster 
facing on one side.

5 hr.W-8-H-32 6

Hollov Rolok Bsk of clay or shale core; 4" of 
1:3 sanded gypsum plaster facing on one aide.

1 1.4584" 5 hr. 5See
Notes

V-8-N-33 I
18-3/8" Core: clay or shale structural tile; units In 

vail thickness: 1; cells In vail thickness: 2; 
Min. Z solids In units: 40; 5/8" of 1:3 sanded
gypsum plaster facing on one side.

See
Notes

2 hr. MO.V-8-M-34 2

8-5/8" Corel clay or shale structural tile; units In 
vail thickness: 1; cells In vail thickness: 2; 
Min. Z solids In units: 40; Exposed face: 5/8" 
of 1:3 sanded gypsum plaster.

1 hr. 
30a In 1 14U-a-M-35 See

Notes
1,20,

21

;8-5/8"W-8-M-36 Core: clay or shale structural tile; Units In 
vail thickness: 1; cells In vail thickness: 2; 
Min. Z solids In units: 43; 5/8” of 1:3 sanded
gypsum plaster facing on one aide.

2 hr.See
Notes

*21° 2

8-5/8" 1 hr. 
30m In.

1V-8-H-37 Core: clay or shale structural tile; units In 
thickness: 1; cells In vail thickness: 2; 

Min. Z solids in units: 43; 5/8" of 1:3 sanded 
gypsum plaster of the exposed face only.

See 1,20 14
vail Notes 21

8-5/8"W-8-H-38 Core: clay or shale structural tile; See note 
facing side 1.

2 hr. 1See
Notes

1.2,5,
10,18
20,21

2
17 for

8-5/8"W-8-M-39 Core: clay or shale structural tile; Facings: 
on exposed side only, see note 17.

1 hr. 
3 Co In 1 14See

Notes 165:
20,21

8-5/8"H-8-M-4Q Core; clay or shale structural tile; Facings 
on exposed side only, see note 17.

See
Notes

3 hr. 1 i&i:
20,21

3

i8-5/8"W-8-K-41 Core: clay or shale structural tile; Facings 
on exposed side only, see note 17.

See
Notes

2 hr. 1 1.2,5. 2

8-5/8"W-8-M-42 Core: clay or shale structural tile; facings 
on side 1, see note 17.

See
Notes

2 hr. 
3Coln,

1 U2.6.
9.18,

20,21

24

:
W-8-M-43 8-5/8" Core: clay or shale structural tile; Facings 

on exposed aide only aa per note 17.
See
Notes

1 hr. 
30m In 1 1,2.6.

9,19,
20,21

14

V-8-M-44 8-5/8" Core: clay or shale structural tile ; Facings 
Side It see note 17; Side 2> none.

See
Notes

3 hr. 1 1.2 is6: 3
10.
20,21

8-5/8"V-8-M-45 Core: day or shale structural tile; Facings oi 
fire side only, sec note 17.

Seo
Notes

1 hr. 
30m in 1 1.2 is6: 14

10.
20,21

8-5/8"W-8-M-46 Core: clay or shale structural tile; facings: 
Side 1: see note 17; Side 2r none.

See
Notes

3 hr. 
3<tain

1 td:
10.21

34
:
1W-8-M-47 8-5/8" Core: clay or shale structural tile; 

exposed aide only, see note 17.
Facings See

Notes
1 hr. 
45oln

1 a;:20,21

1-3/4 ■

W-8-H-48 8-5/8" Core: clay or shale structural tile; Facings: 
Side 1: See note 17; Side 2: None. :See

Notea
4 hr. 1 1.2 ia6: 4

16.
20,21 -

fW-8-M-49 8-5/8" Core: clay or shale structural tile; Facings: 
fire side only, see note 17.

Sec
Notes

2 hr. 1 1.2 i96: 2

,21 :)
-•;
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1.1,4 (cont'd)

Thickness - 8" to Less Than 10”

Performance Reference Number

Post-
BMS-9Z

Rec 
Hour aPre-

BHS-92
Item
Code Load Tine BUS -92 NotesConstruction DetailsThickness

Core: 4", 40X solid clay or shale structural 
tile; 4” brick plus 5/8" of 1:3 sanded gypsun 
plaster facing on one aide.

48-5/8" 4 hr. 1 1,20V-8-H-50 See
Notes

68-3/4"* 2V and 4"* 24" Cellular fletton (1873 
PSI) single and triple cell hollow bricks set 
in V sand aortar in alt, courses.

3.6 6 hr.
ton/
foot

7 23,298-3/4"W-8-M-51

23,24 68-3/4” thick ccnent brick (2527 PSI) with 
P.C. and sand mortar.

3.6 6 hr. 78-3/4"V-8-M-52
ton/f

8-3/4"* 24" fletton brick (1831 PSI) in %" 
sand mortar.

3,6 6 hr. 7 23,24 68-3/4"W-8-M-53
ton/ft

68-3/4"* 24° London stock brick (683 PSD in 4"
P.C. -sand mortar______ ______ ______ _____ _____________

8-3/4"W-8-M-54 7.2 5 hr. 7 23,24
:on/ft

W-9-H-55 9" 9”x 2V’ Leicester Red Hire cut brlck(4465 PSD
In V1 P.C. - sand ■nni.r.

6 -0 hr. 7 24,23 6
/ft

9"* 3" sandline brick (2603 PSD In V* P.C, 
sand mortar.

3.6 6
ton/fi _ 23,24 6hr. 79"W-9-M-56

23,25 1/32 layers 2-7/8 fletton brick (1910 PSI) with 
34" air apace; Cement and sand mortar.

1.5 32nin. 
ton/f i 79»W-9-M-S7

9"x 3" stairfoot brick (7S27 PSI) in V* aand- 
cement mortar.

7 23,24 67.2 6 hr.9"V-9-H-58
ton/ft

Core: Solid clay or shale bricks; V thick;
1:3 sanded gypsum plaster facing on both sides

1,45 7See
Notes

7 hr. 19"W-9-H-59
22

1,45Core: Concrete brick; V of 1:3 sanded gypsum 
plaster facings on both sides.

8 hr. 1 89" Sec
Notes

W-9-M-60

1,45Core: Hollow Rolok of clay or shalo; 4" of 1:3
sanded Rypsum plaster facings on both sides.

1 44 hr.9" SecW-9-H-61
Notes

1,441 39" Cored clay or shale brick; Units In wall thick­
ness: 1 
solids:
facing on one aide.

See
Notes

3 hr.W-9-M-62
; cells In wall thickness: 1; Min. X 
70; 4" of 1:3 sanded gypsum plaster

l.«1 7Cored clay or shale bricks; Units in wall thic) 
ness: 2; cells in wall thickness: 2; Min. Z 
solids; 87; 4" of 1:3 sanded gypsum plaster 
facing on both sides.

7 hr.9" See
totes

W-9-M-63

1.45 S5 hr. 19-10" Core: Cavity wall of clay or shale brick; No 
facings.

See
totes

W-9-M-64

9"-10" construction of clay or shale 
1:3 sanded gypsum plaster facing

U-9-M-65 Core; Cavity
brick; 4” of
on one aide.

6 hr. 1See 1,45 6
Notes

9"-10”U-9-M-66 Core: Cav 
ck; 4" of 
both sides.

ity
1:3 sanded gypsum plaster facing on

construction of clay or shale bri 7 hr. 1See
Notes

1.45 7

94"V-9-H-67 Core; clay or shale structural tile; Units in 
wall thickness: 1; cells in wall thickness: 2; 
Mln.Z solids In units: 40; 5/8” of 1:3 sanded
gypsum plaster facing on both aides. _

3 hr. 1See
Notes

1.20. 3
21

94“W-9-K-68 Core: Clay or shale structural tile; Unlta In 
wall thickness: 1; cells In wall thickness; 2; 
Min, Z solids In units: 43; 5/8" of 1:3 sanded
gypsum plaster facings on both sides.

3 hr. 1See
Note;

1,20 3
21

94"W-9-H-69 Core: clay or shale structural tile; Facings: 
Side 1: See note 17; Side 2: See note 17,

3 hr. 1See
Notes

1.2,5
10,18
20,21

3

W-9-M-70 94" Core: clay or shale structural tile; Facings: 
Side 1 and 2: See note 17,

4 hr. 1See
Notes

1,2,5
13,18
20,21

4

W-9-H-71 94" Core: clay or shale structural tile; Facings: 
Side 1 and 2: See note 17.

1See
totes

3 hr. 
30oin.

341,2,6,
9,18,
20,21
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1.1.4 (coot'd)

Thickness - 8" to Less Than 10”

Reference NumberPerformance

Pre-
BMS-92

Post-
BHS-92

RecItem
Code BHS -92Load Time Notea' Construction DetailsThickness

4 hr. 1Core: clay or shale structural tile; Facings: 
Side 1 and 2; See note 17.

See
Notes

1.2V-9-H-72 9V” is6: 4
10,
>0.21

4 hr. 1See
Notes

W-9-W-73 Core: clap or shale structural tile; Pacings: 
Side 1 and 2: See note 17.

.2.6.9V” 4
12,18,
>0,21

5 hr. 1Core: clap or shale structural tile; Facings: 
Side 1 and 2: See note 17.

See
Notes a*W-9-H-74 9V” 5

0,21

Cored concrete masonry; See notes 2,19,26,34>4( 
Ho facings.

80 11 hr. 
30 nln

1,20 1>J8"V-8-H-7S
PSI

Cored concrete masonry; See notes 2,18,26,34,4( 
Ho facings.

80 4 hre. 1 1,208” 4W-8-M-76
PSI

Cored concrete masonry; See notes 2,26,31,19,4c 80 
Ho facings.

11 hr. 
15 a In 1,208” lbV-8-M-77

PSI

Cored concrete masonry; See notes 2,18,26,31,4C 
Ho facings.

180 3 hra. 1,20 3W-8-M-78 8"
PSI

Cored concrete masonry; See notes 2,19,26,36,41 80 
Ho facings,

1L hr. 
30 nln

1,20 lb8"U-8-K-79
PSI

Cored concrete masonry; See notes 2,26,36,18,41 
No facings.

80 hrs. 1 1,208"W-S-H-80 3
PSI

Cored concrete masonry; See notes 2,19,26,34,41 80 
Ho facings.

1 hr.8" 1,20V-8-M-81 1
PSI

Cored concrete masonry; See notes 2,18,26,34,4] 
Ho facings.

80 2 hrs.
30 a In 18"V-8-M-82 1,20 2b

PSI

Cored concrete masonry: See notes 2,19,26,29,41 
Ho facings.

80 45 min8" 1U-8-M-83 1,20 3/4
PSI

H-8-M-84 8" Cored concrete masonry; See notes 2,18,26,29,4] 80 
Ho facings.

2 hra. 1 1,20 2
PSI

8%“W-8-M-85 Cored concrete masonry; See notea 3,18,26,34,41 80 
Facings: 2V" brick.

hra. 1 1,20 4
PSI

W-8-M-86 8” Cored concrete masonry; See notes 3,18,26,34,41 
Facings: 3-3/4” brick face.

80 S hra. 1 1,20 5
PSI

8”V-8-M-87 Cored concrete masonry; See notes 2,19,26,30,43] 80 
Ho facings.

12 min 1 1,20 1/5
PSI

V-8-M-88 8" Cored concrete masonry; See notes 2,18,26,30,43 80 
Ho facings.

12 nln 1 1/51,20
PSI

8b"U-8-M-89 Cored concrete masonry; See notea 2,19,26,34,40 
Facings: on fire aide only; see note 38.

hre. 1 1,20 2
PSI

8b”W-8-H-90 Cored concrete masonry; 
Facings: see note 38 fo

See notea 2,18,26,34,4C 
r aide 1.

80 5 hra. 1 1,20 5
PSI

8b"W-8-K-91 Cored concrete nasonry; See notes 2,26,31,19, 
40; Facings on fire aide only; see note 38.

80 1 hr.
45nln

1 1,20 1-3/4
PSI

V-8-X-92 8b” Cored concrete mason 
40; Facings on one l

See notes 2 
: nee note 3

£26,18,31, 80 4 hrs 1nry;
aide

.20 4
PSI

8b"U-8-M-93 Cored concrete masonry; See notes 2,19,26,36, 
41; Facings on fire side only; see note 36.

80 2 hrs 1 1,20 2
PSI

8b"W-8-M-94 Cored concrete oasonr 
41; Facings on fire :

ry; see notes 2,18,26,36, 
side only; see note 38.

80 4 hro 1 1,20 4
PSI

W-8-H-95 8b" Cored concrete nason 
41; Facings on fire ry; Sec notes 2,19,26,34, 

aide only; aee note 38.
80 1 hr. 

30oln
1 lb1,20

PSI

V-8-M-96 8b" Cored concrete mason 
41; Facings on one a

ry; See notes 2,26,34,18, 
lde; see note 38.

80 3 hrs l 1,20 3
PSI

H-8-M-97 8b" Cored concrete mason 
41; Facings on fire ry; See notes 2,19,26,29,

aid
80 1 hr. 

3Q»ln
1 1,20 lbe only; aae note 38. PSI
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1.1.4 (cont’d)

Thickness - 8" to Less Than 10”

Performance Reference Number

Item
Code

Pre-
BKS-92

Post-
BMS-92

Rec
HoursThickness Construction Details Load Time BKS -92 Notes

2484” Cored concrete masonry; Nee notes 2,18,26,29, 80 
41; Facings on one side; sec note 38.

12 hrs 
30a In 1,20V-8-M-98

PSI

1 1484” Cored concrete masonry; See notes 3,19,23,27, 
41; No facings.

80 l hr. 
15a In 1,20W-8-H-99

PSI

34Cored concrete masonry; See notes 3,18,23,27, 
41; No facings.

80 1 1,2084" 3 hrs 
30a InW-8-K-100

PSI

84” Cored concrete masonry; Sec notes 3,18,26,34,4] 
Fac 
not

80 6 hrs 1 1,20 6W-8-H-10
s 3-3/4" brick face; one side only; seelngs 

e 38
PSI

84" Cored concrete nason 
43; Facings on fire ry; See notes 2,19,26,30, 

side only; see note 38.
80 3Co In. 1 41,20v-p-h-io:
PSI

84" Cored concrete masonry; See notes 2,18,26 
43; Facings on one side only; see note 38

80 12oIn..30, 1 1,20 1/5W-8-M-10
PSI

9” Cored concrete masonry; see notes 2,18,26,34,41 
Facings on both sides; see note 38.

80 6 hrs. 1 1,20 6W-9-H-10<
PSI

9" Cored concrete masonry; See notes 2,18,26,31,4( 
Facings on both sides; see note 38.

80 5 hrs. 1w-9-k-io: 1,20 5
PSI

9" 2,18,26,36,4] 
note 38.

80 5 hrs.W-9-M-10I Cored concrete masonry; 
Facings on both sides of

See notes 
wall; see

1 1,20 S
PSI

9" Cored concrete masonry; See notes 2,18,26,34,4] 
Facings on both sides; see note 38.

80 4 hrs. 1 1,20 4w-9-m-io;
PSI

9" Cored concrete masonry; See notes 2,18,26,29,41
Facings on both sides; See note 38.

80 1 34U-9-M-10! 3 hrs. 
3Cbln.

1,20
PSI

9" Cored concrete masonry; See notes 3,19,23,27,41 
Facing on fire side only; see note 38,

80 1 1,20 1-3/4W-9-M-10' l hr. 
4SalnPSI

9" See notes 3,18,27,23,4] 80W-9-H-1K Cored concrete siasonry;
Facings on one side only; see note 38.

4 hr a. 1 1,20 4
PSI

9" Cored concrete masonry; See notes 3,18,26,34,4] 
2V brick face on one side only; see note 38.

W-9-M-11] 80 5 hrs. 1 1,20 5
PSI

9" Cored concrete masonry; Sec notes 2,18,26,30,4] 
Facings on both sides; sec note 38.

80 1 4w-9-h-ii; 3Cbin. 1,20
PSII

94"W-9-M-li: Cored concrete masonry; See notes 3,18,23,27,41
Foelngs on both sides; see note 38.

80 5 hrs. 1 1,20 5
PSI

V-8-M-1W 8" 5 hrs. 43 22 5200
PSI

t

■

.

i

i
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Notes:
TABLE 1.1.4

1. Testad »t KBS under ASA Spec. So. 42-1934 (ASTH C-19-S3)

2. 1 unit In vail thlckneaa.

3. 2 units In vail thickness.

4. 2 or 3 units In vail thickness.

5. 2 cells In vail thickness.

6. 3 or 4 cells In vail thickness.

7. 4 or 5 cells In vail thickness.

8. 5 or 6 cells In vail thickness.

9. H In too 2 of solid materials In units: 401.

10. Minima Z of solid asterlals In units: 43Z.

11. Minima Z of solid asterlals In units: 46Z.

12. Minima Z of solid asterlals In units: 48Z.

13. Minima Z of solid asterlals In units: 49Z.

14. Minima Z of solid asterlals In units: 45Z.

15. Minima Z of solid asterlals In units: 51Z.

16. Minima Z of solid asterlals In units: 53Z.

17. Sot less than 5/8" thickness of 1:3 sanded gypsun plaster.

ibers fraaed Into vail.18. Non combustible or no

19. Coabastible umbers fraaed Into wall.

sectional area of vail.20. Load: 80 PSI for gross cross

21. Portland cenent lino norear.

22. Failure node thermal.

23. British test.

24. Passed all criteria.

25. Failed by sudden collapse vlth no preceding signs of Impending failure.

26. 1 cell In vail thickness.

27. 2 cells In vail thickness.

28. 3 cells In vail thickness.

29. Minimum Z of solid material in concrete units » 52.

30. Minimum Z of solid material in concrete units “ 54.

31. Minima Z of solid material In concrete units - 55.

32. Minimum Z of solid material In concrete units ■ 57.

33. Minimum Z of solid material In concrete units ■ 60.

34. Minimum Z of solid material In concrete units • 62.

35. Minimum Z of solid material In concrete units - 65.

36. Minimum Z of solid siaterlal In concrete units - 70.

37. Minimum Z of solid material In concrete units ■ 76.

38. Hot less than V of 1j3 sanded gypsum plaster.

39. 3 units in wall thickness.

40. Concrete units made vlth expanded slag or pumice aggregates.

41. Concrete units made vlth expanded burned clay or 
cinders.

42. Concrete units made vlth calcareous sand and gravel. Coarse aggregate, 60Z or more calcito and 
dolomite.

shale, crushed limestone, air cooled slag or

43. Concrete units made vlth siliceous sand and gravel.

44. Load:

90Z or moro quarts, chert and dolomite.

120 pal for gross cross-sectional area of vail. 
45. Load: 160 pal for gross corss-sectlonal area of vail.
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Figure 1.1.5 
Walls- Masonry
10" to less than 12" thick

i

;
The number Id each box 
Is keyed to the last 
number la the Item Cade 
column In the Table.
For example:

NUMBER OF 
ASSEMBLIES

10

U-ll-H\33

23 24 32 33j
5

10 22 31 30

9 20 2625 28

78 16 21 19

126 327 17 15

1 144 292 18 13 511 ->
74 5 62 310

FIRE RESISTANCE RATINC (HOURS)

Table 1.1.5 
Walls- Masonry
10" to less than 12" thick

Performance Reference Number

Pre-
BMS-92

Post-
BMS-92

RecItem
Code Construction Details Load TimeThickness BMS-92 Notes Hours

10" Core: Two, 3-3/4", 401 solid clay or shale 
structural tiles with 2" air space between; 
Facings: 3/4" Portland cement plaster or 
stucco on both sides.

V-10-M-1 80 4 hrs 1 1,20 4
PS I

10"W-10-H-2 Core: Cored concrete masonry, 2" air cavity; 
See notes 27,34,19.3,40; Facings: None,

80 lk1 hr. 
30a Ln

1 1,20
PS I

10"W-10-M-3 Cored concrete masonry; Sco notes 27,34,18,3, 
40; Facings: None,____________________________

80 4 hrs 1 1,20 4
PSI

10"W-10-H-4 Cored concrete masonry; See notes 26,33,19,2, 
40; FoclnRs: None.

80 2 hrs 1 1,20 2
PSI

10" Cored concrete masonry; See notes 26,33,18,2, 
40; No facings.

80W-10-H-5 5 hrs 1 1,20 5
PSI

10" 80 lkW-10-K-6 Cored concrete masonry; See notes 26,33,19,2, 
41; No facings.

1 hr. 
3 Coin

1 1,20
PSI

Cored concrete masonry; See notes 26,33,18,2, 
41; No facings.

80 4 hrs 1 1,20 410"W-10-H-7
PSI

lk80 1 1,2010” Cored concrete masonry (cavity type 2" air 
spaco) Seo notes 27,34,19,3,42;

1 hr. 
15m lnW-10-H-8

No facings. PSI

10"W-10-H-9 Cored concrete masonry (cavity type 2" air 
apace); See notes 3, 27.34,18,42; No facings.

80 1 hr. 
15 all

1 1,20 lk
PSI

10"W-10-H-1I Cored concrcto masonry (cavity type 2" air 
space) See notes 3,19,27.34,41; No facings.

80 1 hr. 
15 air

1 1,20 lk
PSI

10"W-10-K-1 Cored concrete masonry (cavity type 2" air 
space) See notes 3,18.27,34.41; No facings

80 3 hrs 
30 all

1 X'20 *PSI
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1.1.5 (cont'd)

Thickness - 10" to Less Than 12"

Performance Reference Number

Item
Code

Pre-
BMS-92

Poat-
BHS-92

RecThickness Construction Details Load Time BHS -92 Notes

9" thick concrete block (11-3/*"* 9"x *V) wltt 
2 - 2" thick voids Included; 3/8" P.C. plaster 
1/8" neat gypi

n/a 71 hr. 
S3 mli

23,4410" 1-3/4v-io-M-Li
■

f
n/a( 7Hollow clay tile block wall - 84" block with 

3" voids In each 8*1" section; 3/4" gypsum 
plaster - each face.

2 hrs. 
42 min

23,25 2410"w-io-M-i:' 2 -

n/a 6 hrs. 7ers 4<t" brick with 14” air space - no tlei 
cement mortar. (Flctton brick - 1910 PSI)

23,2410” 6V-10-H-H 2 lay 
sand

n/a 6 hrs. 7 23,2410" ers 44" thick Flctton brick - 1910 PS1 
; 14" air space; Ties - 18" O.C. vertical;

62 lay 
brick
3‘ O.C. - horizontal.

W-10-M-1!

80 hrs. 1Cored concrete masonry; 2" sir cavity; See note 
3,19,27,34 
note 38.

1,20104"V-10-K-K 2
,40; Facings; Fire side only; See PSI

Cored concrete masonry; Sec notes 3,27,34,18,4( 80 
Facings; Only aide one; See note 38.

5 hrs. 1 1,20104"W-lO-M-17 5
PSI

80 2 hrs 
30m InCored concrete masonry; See notes 2,19,26,33, 

40; Facings on fire side only; See note 38,
1 1,20104" 24W-lO-M-ll

If PSI

80 6 hrs.See notes 2,18,26,33, 
; See note 38.

1 1,20104” Cored concrete mason 
40: FaclnRs on one s

W-10-M-1! Z: 6psr

ry; See notes 2,19,26,33, 
ldc of wall only; See note

80 2 hrs. 1ltt" Cored concrete mason 
Facing on fire s

1,20W-10-M-2I 2
PSI41;

38.

80 5 hrs.Cored concrete masonry; See notes 2,16,26,33, 
*1; Facings on one side only; See note 38.

1104" 1,20W-10-M-2 5
PSI

nry (cavity 
.27,34,42;

type 2" air spa 
Facing on fire 80 1 hr. 

45ain.
104" iCored concrete naso 

ce); See notes 3,19 
side only; See note 38.

1,20V-10-M-2: 1-3/4
PSI

104" nry (cavity 
,27,34,42; i

type 2" air spa- 
Faclnga on one

80 1 hr. 
15ain.

Cored concrete mason 
ce); See notes 3,18, 
side only; See note 38.

1V-10-N-2: 1,20 14
PSt

104" nry (cavity type 2" air spa 
,34,19,41; Facings on fire 80 2 hrsV-10-H-2' Cored concrete mason- ■ 

ce); See notes 3,27, 
tide only: See note 38.

1 1,20 2
PSI

1*" (cavity type 2" air spa- 
34,41; Facings on one

80V-lO-N-2: Cored concrete mason— 
ce); Sec notes 3,18, 
side only; See note 38.

hrs 1 1,20nry
.27.

4
PSI

W-10-M-2I 10-5/8" Core; 8", 40Z solid tile plus 2" furring tile. 50PSI S hrs 1 1.20 5

5/8" sanded gypsum plaster between 
tile types; Facings on both sides 3/4" portlan 
cement plaster or stucco.

Core; 8”, 40Z solid tile plus 2" furring tile. 
5/8" sanded gypsum plaster between tile types. 
Facings on one side 3/4” portland cement plos- 
ter or stucco. _

/-10-M-27 10-5/8" 80 3 hrs 
30m In 1 1,20 34

PSI

;-ll-M-28 11" Cored concrete masonry; See notes 3,18,27,34, 
40; Facings on both sides; See note 38,

80 6 hrs 1 1,20 6
rsi

ll"J-ll-M-29 Cored concrete mason 
40; Facings on both

ry; See notes 2,18,26,33, 
aides; Sec note 38.

80 7 hrs 1 1,20 7
PSI

11”U-11-.M-3C Cored concrete masonry; See notes 2,16,26,33, 
41; Facings on both sides of wall; Sec note 38

80 6 hrs 1 1,20 6
PSI

11" ry (cavity type 2" air 
18,27,34,42; Facings on

W-U-K-31 Cored concrete mason 
space); See notes 3, 
both sides; See note 38.

80 5 hrs 1 1,20 5
PSI

11"W-ll-H-32 Cored concrete mason 
spa 
bot

(cavity type 2" air 
.27.34,41;

80 5 hrsnry
,18

1 1,20 5ce). See notes 3 
h sides; See note 38

Pacings on PSI

11"y-ll-M-33 2 layers brick (44” fletton 2428 PSI) 2" air 
apace; Calv. ties - 18" O.C. - Horizontal; 3' 
O.C. - Vertical.

6 hrs
ton/

7 23,24 6
ft.
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Notes:
TABLE 1.1.5

Tested «t KBS - ASA Spec. A2-1934.1.

One unit In wall thickness.2.

Two units In wall thickness.3.

Two or three units In wall thickness.4.
Two cells In wall thickness.5.

Three or four cells In wall thickness.6.

Four or five cells In wall thickness.7.

Five or six cells In wall thickness.8.

Minimum Z of solid materials In units: 40Z.9.

Minimum Z of solid materials In units: 43Z.10.

Minimum Z of solid materials In units: 46Z.11.

Minimum Z of solid materials In units: 48Z.12.

Minimum Z of solid materials In units: 49Z.13.

Minimum Z of solid-materials In units: 45Z.14.

Minimum Z of solid materials In units: S1Z.15-

16. Minimum Z of solid materials In units: S3Z.

Not less than 5/8" thickness of 1:3 sanded gypsum plaster.17.

Non-combustible or no members framed Into wall.18.

Combustible members framed Into wall.19.

Load: 80PSI for gross cross sectional area.20.

Portland cement - lime mortar.21.

Failure mode - thermal.22.

British test.23.

Passed all criteria.24.

Failed by sudden collapse with no preceding signs of impending failure.25.

One cell In wall thickness.26.

Two cells In wall thickness.27.

Three cells In wall thickness.28.

Minimum Z of solid material In concrete units: 52Z.29.

Minimum Z of solid material In concrete units: 54Z.30.

Minimum Z of solid material In concrete units: S5Z. 
Minimum Z of solid material in concrete units: S7Z.

31.

32.

Minimum Z of solid material in concrete units: 60Z.33.

Minimum Z of solid material In concrete units: 62Z.34.

Minimum Z of solid material In concrete units: 65Z.35.

Minimum Z of solid suitcrlsl In concrete units: 70Z.36.

37. Minimum Z of solid material In concrete units: 76Z. 
Not less than V of 1:3 sanded gypsum plaster. 
Three units in wall thickness.

38.

39.

40. Concrete units made with expanded slag or pumice aggregates.

Concrete units made with expanded burned clay or shale, crushed limestone, sir cooled slag or 
cinders.

41.

| 42. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60Z or more calclte 
and dolomite.
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Figure 1.1.6 
Walls- Masonry
12" to less than 14" thick

The number In each box 
Is keyed to the last 
number In the Item Code 
column in Che Table.
For example:

V-U-H&i)

NUMBER OF 
ASSEMBLIES

8451

10 8380

76 82

39788764

7759 61 ?2.
8547 635850 34

5
7349 793162 57 2346 48 60

70975452755 5644 5330

66752 7441 72215426 222051

35 38 >7432436 429 6816 814 171833

FI FIRF .061 51026525332 12 15 1911 13
T T TTT

1413 IS12 16 17119 104 5 6 71 2 30 8

FIRE RESISTANCE RATINC (HOURS)

Table 1.1.6 
Walls- Masonry
12" to less than 14" thick

Performance Reference Number

Item
Code

Fre-
BHS-92

Poat-
BHS-92

Ree
HoursThickness Construction Details Load Time BHS-92 Notes

n/s 12 hr l12" Core; Solid clay or shale brick; No factors. 1 12H-12-M-1
160

112" Core: Solid clay or shale brick; No facing*. 10 hr 1,44 10W-I2-M-2 PSI
160

12" 1 1,44W-I2-M-3 Core: Hollow Rnlok of clay or shale; Ho facing 5 hr. 5PSI

I 1.4412" 1W-12-M-4 Core; Hollow Rolok Bak of Clay or Shale; No 
facings.

160 10 hr 10
PSI
160

12" 1W-12-H-5 Core: Concrete brick; No facings. 13 hr ' 1,44 13PSI

n/a12" Core: Sand-line brick; No facings. 14 hr 1U-12-M-6 1 14
160

U-12-H-7 12" Core: Sand-line brick; No facings. PSI 10 hr 1 1,44 10

V-12-K-8 12" Cored clay or shale bricks; Units in wall thi­
ckness: 1; Cells In wall thickness: 2; Min. X 
solids: 70; No facings.

5 hr.120 1 Ms 5
PSI

W-12-M-9 12" Cored clay or shale bricks; Units in wall 
thickness: 3; Cells In wall thickness: 3; Min. 
X solids: 87; No facings.

160 10 hr 1 1M 10
PSI

U-12-M-H 12" Cored clay or shale bricks; Units In wall 
thickness:!; Cells la wall thickness: 3; Min.
Z solids: 87; No fsclnss.

Core: Clay or shale structural tile; See note: 
2,6,9,18; Ho facings.______________ ________________

n/a 11 hr 11 I1 1

W-12-K-11 12" 80 2>i hr. 1 1,20 2>i
rsi

N-12-M-12 12" Core: Clay or shale structural tile; See notes 
2,4,9,19; No facings.

80 2 hr. 1 1,20 2
PSI
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1.1.6 (cont'd)

Thickness - 12" to Less Than 14“

Reference HumberPerformance

Rec,
Hours

Item
Codo

Post-
BMS-92

Pre-
BHS-92 BHS -92 NotesThickness Load TineConstruction Details

7-12-M-13 12" Core; Clay or shale structural tile; See notes 80 
2,6,14.19; No facings.

1 1,20 33 hr.
PS I

J-12-M-14 12" Core: Clay or shale structural tile; See notes 
2,6,14,16; Ho facings.

2*11 1,2080 !*l hr.
PSI

3*11,2013*ihr.U-12-H-15 12" Core: Clay or shale structural tile; See notes 80 
2.4.13.18; Ho facings. PSI

1,20 312" 1rf-12-H-16 Core: Clay or shale structural tile; See notes 
2.4.13.19; Ho faclnRs.

80 3 hr.
PSI

3S1 1,20J-12-M-17 12" Core; Clay or shale structural tile; See notes 
3,6,9,18; Ho facings.

80 3*1 hr.
PSI

I 12" Core: Cloy or shale structural tile; See notes 80 
3,6.9,19; Ho facings.

1,20 2J-12-H-18 12 hr.
PSI

1 12" Core: Clay or shale structural tile; Sea notes 
3.6.14.18;

80 4 hr. 1 1,20 4J-12-M-19
Ho facings. PSI

Core: Clay or shale structural tile; See notes 
3,6,14,19; No facings.

12" 80 2*5 hr. 2*aU-12-H-20 1 1,20[
PSI':1 V-12-H-21 12" Core: Clay or shale structural tile; See notes 

3,6,16,18;
80 5 hr. 1 51,20

Ho facings PSI
}

Core: Cloy or shale structural tile; See notes 
3,6,16,19; Ho facings.____________ ______ ______

12"V-12-H-22 80 3 hr. 1 1,20 3I PSI

;
I

12" Core: 8", 702 solid clay or shale structural 
tile; 4" brick facing on one side.

W-12-K-23 80 10 hr. 1 1,20 10
PSI

12" Core: 8", 70X solid cloy or shale structural 
tile; 4" brick facing on one side.

n/a 11 hr.W-12-M-24 1 111

12- Core: 8", 40X solid clay or shale structural 
tile; 4" brick facing on one side.

W-12-H-25 80 1i 6 hr. 1,20 6
PSI

W-12-M-26I 12" Cored concrete masonry; See notes 1,9,IS,16 & 
20; Ho facings.

80 2 hr. 1 1,20 2: PSI
}

W-12-H-27 12" Cored concrete masonry; See notes 26,34,18,2.41)80 
No facings.

S hr. 1 51,20
PSI

12"V-12-H-28 Cored concrete masonry; See notes 26,31,19,2, 
41; Ho facings._______________ •

1*5 hr. 1<180 1 1,20
PSI

12"W-12-H-29 Cored concreto masonry; See notes 26,31,18,2, 
41; No facings.

80 4 hr. 1 41,20
PSI

V-12-M-30 12" Cored concrete masonry; See notes 27,31,19,3, 
43; Ho facings.

80 12 hr. 1,20 2
PSI

U-12-H- 12" Cored concrete masonry; See notes 27,31,18,3, 
43; Ho facings.

80 15 hr. 1,20 5
31 PSI

12"W-12-H- Cored concrete masonry; See notes 26,32,19,2, 
43; Ho facings.

80 1 1,20 1/325 min
2L PSI

12"V-12-H- Cored concrete masonry; See notes 26,32,18,2, 
43; He facings.

80 1,20 1/3!5 min 1
33 PSI

12VW-12-H- Corc; Solid clay or shale brick; V of 1;3 
sanded gypsum plaster facing on one side.

1, 44 10160 10 hr 1
34 PSI

12*1"W-12-M- Corc: Solid clay or shale brick; V of 1;3 
plaster facing on one side

n/a 13 hr 1 1 13
35 sanded gypsum

i 12VW-12-H- Core; Hollow Roloek of clay or shalo; V of 1:3 160 
sanded gypsum plaster facing on one aide.

6 hr. 1 1,44 6
36 I PSI

12*i" Core: Hollow Rolok Bak of clay or shale; V of 
1:3 sanded gypsum plaster facing on one side.

H-12-M- 10 hr. 1 l, 44 10160
_37_ PSI

12VW-12-H- Core: Concrete; V of 1;3 sanded gypsum plaster 
facing on one side.

14 hr 1 , 44 14160
38 PSI

12H"W-12-M- £re: Sand-lime brick; *5" of 1:3 sanded gypsum 
lastcr facing on one side.

160 10 hr 1 L, 44 10
PSI

12VW-12-M-4C ore: Sand-lime brick; V of 1:3 sanded gypsum 
lastcr facing on one side.

n/a 15 hr, 1 1 15
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1.1.6 (cont'd)

Thickness - 12" to L«« Than 14"

Reference NumberPerformance

Posl-
BKS-92

Pre-
BKS-92

Rec
Hours

I ECO
Code BHS -92Load Tine NotesConst ruction DetailsThickness

1 1.45Units In wall thickness: lj Cells In wall thick 120 
test: 2; Min. X solids: 70; Cored clay or shale PSI 
brick; V' of 1:3 sanded gypsun plaster facing 
on one side. __

6 hr. 6124"W-12-M-
41

Cored clay or shale bricks; Units In wall thick 160 
ness; 3; Cells In wall thickness: 3; Kin. X PSI

87; V of 1:3 sanded gypsum plaster

1 1,4410 hr. 1012V'W-12-H-

! 42
solids: 
facings on one aide.

, Cored cliy or shsle brick*; Unit* in vsll thick-} n/a 
icss: 
solids
facing on one side.

1 1 1212 hr.12VV-12-M-
3; Cells In wall thickness: 3; Kin. X 
: 87; V of 1:3 sanded gypsum plaster

43

2*124 hr 1 1,2080Cored concrete masonry; See notes 26,34.19,2,41 
Facing on fire side only - See note 38.

12VW-12-M-
PSI44

1,201 6Cored concrete susonry; See notes 26,34,18,39,2 
41; Facing on one side only - Sea_o_ote__38.

80 6 hr.12VV-12-M-
PSI45

1 1,2080 2 hr. 2y; See notes 26,31,19,2,41 
nly - see note 38.

12V Cored concrete 
Facing on fire side o

V-12-M- sonr
PSI46

180 5 hr. 1,20 5Seo notea 26,31,18,2,41 
only - See note 38.

12V Cored concrete masonry; 
Facings one side of wall

U-12-H-
PSI47

2*1 hr 1 1,20 2%.31,19,3,43
38.

80Cored concrete masonry; See notes 27, 
Facing on fire side only - See note 3

121."V-12-M-
PSI48

12V ry; See notes 27,31,18,3, 
only - See note 38.

80 6 hr. 1Cored concrete mason 
43; Facing one side

1,20 6W-12-M-49
PSI

2*1 hr.y; See notes 26,32,19,2,4; 
nly - See note 38.

80 1 1.20 2%12V Cored concrete masonr 
Facing on fire side on

U-12-M-SC
PSI

Cored concrete masonry; See notes 26,32,18,2,4; 
Facing one side only - See note 38.

124" 80 25 mix 1 1,20 1/3W-12-M-51
PSI

34 hr.8012-5/8" day or shale structural tile; See notes 2,6,9 
Facing: Side 1 - See note 17; Side 2: none

1 1,20 34W-12-M-52
18; PSI

12-5/8" Clay or shale structural tile; Sea notes 2,6,9, 
19; Facing on fire side only; Sea note 17.

80 3 hr. 1 1,20 3W-12-M-53
PSI

12-5/8" day or shale structural tile; Sea notes 2,6, 
19; Facing: Side 1 - See note 17; Side 2 - 80 4 hr.V-12-K-S4 1 1,20 4

14, PSI
none.

34 hr.12-5/8" Cla 80W-12-M-55 r shale structural tile; See notes 2,6, 
Facings on exposed side only - See note

1 1,20 34ay o 
,18;14 PSI

17.

12-5/8"W-12-M-56 day or ahale structural tile; See notca 2,4, 
13,18; Facings: Side 1 - See note 17; Side 2 - 
Non e 

80 4 hr. 1 1,20 4
PSI

W-12-M-57 12-5/8" Clay or shale structural tile; See notes 1 
.19;

,4.
Facings on fire side only; See note 17.

80 hr. 
PSI ______

,20 4
13

12-5/8" Clay or shale structural tile; See notes 3,6,9 
18; Facings: Side

80 4 hr.W-12-M-58 1 1,20 4
- See note 17; Side 2: non< PSI

12-5/8" Clay or shale structural tile; See notes 
19; Facings on fire side only - See note

3,6,9, 80 
17. PSI

W-12-K-59 3 hr. 1 1,20 3

12-5/8"V-12-M-60 Clay or shale structural tile; See notes 3,6, 
,18; Facings: Side 1 - See note 17; Side 2:

5 hr.80 51 1,20
14 PSI
None.

! i12-5/8" Clay or shale structural tile; See notes "3,6, 
14,19;

V-12-M-61 80 3 hr 341,20
Facings: fire side only; See note 17. 30aln,PSI

12-5/8"W-12-H-62 Clay or shale structural tile; See notea: 
16,18; Facings: Side 1 - See note 17; Sid

80 6 hr..V: 1 61,20
PSI

None.

12-5/8"U-12-K-63 Clay o 
16.19;

r ahale structural tile; See notes 3, 6, 
Facings on fire side only; See note 17,

80 4 hr. 1 41,20
PSI

12-5/8" Core: 8", 40X solid clay or shale structural 
tile; Facings 4" brick plus 
gypsum plaster on one side.

W-12-H-64 80 7 hr. 1 71.20
s 5/8” of 1:3 ssndcd PSI
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1.1.6 (cont'd)

Thickness - 12" Co Less Than 14"

Reference NumberPerformance

Poat-
BKS-92

RecPre-
BMS-92

I tea 
Code BMS -92 Notes iouraTimeLoadConstruction DetailsThickness

1.** 12112 hr.160Core: Solid clay or shale brick; V of 1:3 san- 
ded gypsum plaster facing on both aides.

W-13-M-65 13"
PS1

1515 hr. 1 1,20n/nCore: Solid clay or shale brick; V of 1:3 
sanded gypsum plaster facing on both sides.

j-U-M-66 13"

W-13-M-67 or shale brick; V* of 1:3
ster facings on both sides-

n/a 15 hr 1 1513" 1-Core: Solid cla
sanded gypsua -

»y
pla

V-13-M-68 13" Core: Hollow Rolok of clay or shale; V of 1:3 
sanded gypsua plaster facln

80 7 hr. 1 1.20 7
gs on both sides. PSI

V-13-H-69 13" 1.44 16Core: Concrete brick; V of 1:3 sanded gypsua 160 16 hr.
plaster facings on both sides.

1
PSI

Core; Sand-line brick; V' of 1:3 sanded gypsum 160 12 hr,
plaster facings on both sides.

1,4413"W-13-M-70 1 12
PSI

13" Core: Sand-1lae brick; V of 1:3 sanded gypsua n/a 17 hr, 
plaster facings on both aides._____________________________ ________

W-13-H-71 1 1 17

13" Cored clay or shale bricks; units In vail ehlc- 120 
kness: 1; Cells In vail thickness: 2; Min. Z 
solids: 70; V of 1:3 sanded gypsua plaster 
facings on both sides.

1,45V-13-M-72 7 hr. 1 7
PSI

13" Cored cl 
kness:
solids: 87; 4" of 1:3 sanded gypsua plaster 
facings on both sides.

lay or shale bricks; Units In vail thlc-) 160 
3; Cells In vail thickness: 3; Min. Z

1,44U-13-M-73 12 hr. 1 12
PSI

13" 14W-13-H-74 Cored clay or shale bricks; Units In wall thic­
kness: 3; Cells In vail thickness: 2; Min, Z 
solids: 87; V1 of 1:3 sanded gypsua plaster 
facings on both sides.

n/a 114 hr. 1I

I

713" Cored concrete masonry; See notes 28,23,18,39, 
41; Mo facings.

80 7 hr. 1 1,20U-13-M-75; PSI

1,20 413" Cored concrete masonry; See notes 28,23,19,39, 
41; Ho facings

80 4 hr. 1W-13-M-76
PSI

U-13-M-77 13" Cored concrete masonry; See notes 27,31,18,3, 
43; Facings on both sides; See note 38.

80 6 hr. 1 1,20 6
PSI

13" 80 6 hr. 1 1,20 6Cored concrete masonry; See notes 
41; Pacings on both sides; See not

26,31,18,2, 
e 38.

V-13-M-78
PSI

7l 1,2013" Cored concrete masonry; Sec notes 26,34,18,2, 
41; Facings on both sides of vail; See note 38.

80 7 hr.W-13-M-79
PSI

13V 4Core: Clay or shale structural tile: See notes 
2.6.9.18; Pacings: Sec note 17 for both sides.

80 4 hr. 1 1,20V-13-M-80
PSI

41,20Core; Cla 
2,6,141

or shale structural tile; Sec notes 
Facings: See note 17 for both sides.

80 4 hr. 1W-13-M-81, 13V ay
9; PSI

1,20 6W-13-M-82 13V Core: Clay or shale structural tile; See notes 
2,4.13.18; Facings: See note 17 for both sides.

80 6 hr. 1
PSI

W-l 3—K—8 3 j 13V 1,20 680 |6 hr. 1Core: Clay or shale structural tile; See notes 
3,6,9,18; Facings: Sec note 17 for both sides. PSI

1,20 613 V 80 6 hr. 1Core: Clay 
3.6.14,18;

or shale structural tile; See notes 
Facings. See note 17 for both sides.

W-13-M-84
PSI

71 1,2013V Core: Clay 
3,6.16.18;

or shale structural tile; See notes 
racings: See note 17 for both sides.

80 hr.U-13-M-85
PSI i

liO Is hr.
PSI

13V Tcored concrete masonry; See notes 28,23,18,39,
.41; Facing on one side only; See note 38,

W-13-M-86 1,20 81

13V’W-13-M-87 Cored concrete masonry; Sec notes 28,23,19,39, 80
PSI

5 hr. 1 1.20 5
i hi; racing on tire side only; Sec note 38.
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Notes:
1. Tasted at KBS - ASA Spec. A2-1934.

2. One unit In vail thickness.

3. Two units In vail thickness.

A. Two or three units In vsll thickness.

5. Two cells in vail thickness.

6. Three or four cells In vail thickness.

7. Four or five cells In vail thickness.
8. Five or six cells In vail thickness.

9. Kinlmm X of solid aatcrlals In units: 40X.

10. Kin 1mm X of solid materials In units: 43X.

Kin lmm X of solid materials In units: 46X.U.

12. Kin lmm X of solid materials In units: 48X.

13. Kin lmm X of solid materials in units: 49X.

14. Min lmm X of solid materials In units: ASX.

15. Minimum X of solid nsterlals In units: SIX.

16. Minimum X of solid materials In units: S3X.

17. Hot lass than 5/8" thickness of 1:3 sanded gypsum plsster.

18. Non-combustible or no sabers framed Into vail.

19. Combustible members framed Into vail.

20. Load: 80PSI for gross Brea.

21. Portland cement - lime mortar.

22. Failure mode - thermal.

23. British test.

24. Passed all criteria.

25. Failed by sudden collapse vlth no preceding signs of Impending failure.

26. One cell In vail thickness.

27. Tvo cells In vail thickness.

28. Three cells In vail thickness.

29. Minimum X of solid material In concrete units: S2X.

30. Minimum X of solid material In concrete units: SAX.

31. Minimum X of solid material In concrete units: SSX.

32. Minimum X of solid material In concrete units: S7X.

33. Minimum X of solid material In concrete units: 60X.

34. Minimum X of solid material la concrete units: 62X.

35. Minimum X of solid material In concrete units: 6SX.

36. Minimum X of solid material In concrete units: 70X.

37. Minimum X of solid material in concrete units: 76X.

38. Not less than 4" of 1:3 sanded gypsum plaster.

39. Three units In vsll thickness.

40. Concrete units made vlth expanded slag or pumice aggregates.

Al. Concrete units made vlth expanded burned clay or shale, crushed limestone, air cooled slag or 
cinders.

A2. Concrete units made vlth calcareous sand and gravel, 
and dolomite.

Coarse aggregate, 60X or more calclte

A3. Concrete units made vlth siliceous sand and gravel.

Load: 160 pal of gross vail cross-sectional area. 
AS. Load: 120 psl of gross vail cross-sectional area.

90X or more quartz, chert, or flint.

44.
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Figure 1.1.7 
Walls- Masonry
14" or more thick
NUMBER OF 
ASSEMBLIES

The number in each box 
la Veycd to the last 
number in the Item Code 
column in the Table.
For example:

v-v-nus)
10

5
17 22

27 28*19 2415

16 26 21 29149

2510 23187 11 135

H FI208 1 124 68 2
TT TT

0 2 3 4 5 6 7 8 9 10 11 12 13 141

i FIRE RESISTANCE RATING (HOURS)

Table 1.1.7 
Walls- Masonry
14" or more thick

Performance Reference Number
! Rec

Hours
' Post-

BHS-92 RMS-92
Pre-

BHS-92 iso
Item
Code ithickneas: ! Load - TimeConstruction Details tes

f; ! 1.20ryi See notes 18,28, 80
des, sec note 38. PS1

1 914" 9 hr.W-14-K-1 Core: Cored concrete nasonr 
35,39,41: Facings: Both s!l

i 1
Core: Clay or shale structural tile; See notes* 80

1 PSI
t1 1,20 516" 5 hr.W-16-M-2 !14,7,9,19; No facings.

41 1,2016" I Core; Clay or shale structural tile; See notes 80 [4 hr.
[4,7.9,19; No facings

'Core: Clay or shale structural tile: See notes . 80 |6 hr.
14.7.10.18:

W-16-M-3
PSI

,1,20 616" 1K-16-K-4
PSlJ

Score: Clay or shale structural tile; See notes j 80 
4,7.10,19; No facings. 1 PSI

re: Clay or shale structural tile; See notes 80 
|4 ,7,11

[core: Clay or shale structural tile; See notes : 80 
14,7,11,19; No facings

i
No facings.

16"J-16-H-5 hr. 1 1,20 4

Co: 16".I-16-M-6 1 1,20 7hr.lay
18;; Ho facings. PSI

! 16" 1 1,20 54-16-H-7 5 hr.

! | 80 j8 hr. 
PSI

16" Core*. Clay or shale structural tile; See notes 
4,8,13,18; No facings.

1,20 8J-16-M-8 1

16"J-16-M-9 Core: Clay or shale structural tile; See notes 80 
4.8,13.19: No faclnes. _ I PSI

1 1,20 5hr.

;

.
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1.1.7 (cont’d)

Wall* - 14" or More Thick

Reference NumberPerformance

Pre-
BHS-92

Post-
BMS-92

Icea
Code

Rec
HoursBMS -92Thickness Load Time NotesConstruction Details

1 1,2080 9 hr. 916- Clay or shale structural tile core; see notes 
4,8,15,18; No facings.

V-16-H-10
PSI

1 1,206 hr. 680Clay or shale structural tile core; See notes 
1,7,14,18; No facings.

16”W-I6-M-11
PSI

1 1,2080 10 hr. 10Clay or ahsle structural tile core; See notes 
4,8,16,18; No facings.  __

16"W-16-H-12
PSI

17 hr. 1,20 780Clay or shale structural tile core; See notes 
4,6.16.19; No facings.

16"W-16-M-I3
PSI

1 1,2080 6 hr. 6Clay or shale atructural tile core; See notes 
4,7,9,18; Facings: Side 1 - See note 17; Side 2

16-5/8"W-16-M-14
PSI

None.

180 5 hr. 1,20 5Clay or shale structural tile core; See notes 
7,9,19; Facings: Fire side only; See note 17.

W-16-M-15 16-5/8'
PSI4,

180 7 hr. 1,20 7Clay or ahale structural tile core; See notes 
4,7,10,18; Faclnga:Slde 1-See note 17; Side 2-

W-16-M-16 16-5/8"
PSI

None.

80 5 hr. 1 1,20 5Clay or shale structural tile core; See notes 
4,7,10,19: Facings: Fire side only; See note 17

V-16-H-17 16-5/8"
PSI

8 hr. 180 1,20 8Clay or ahale structural tile core; Sea notea 
4,7,11,18; Facings: Side 1-See note 17; Side 2

W-16-H-18 16-5/8"
PSI

None.

W-16-K-19 16-5/8" 80 6 hr. 1Clay or shale structural tile core; See notes 
4,7,11,19; Facings: Fire side only; See noto

1,20 6
PSI

17.

W-16-M-2C 16-5/8" 80 11 hr.Clay or shale structural tile core; See notes 
4,8,13,18; Facings: Side 1-See note 17; Side
2-Saae as side 1.

1 1,20 11
PSI

V-16-M-21 16-5/8" Clay or shale structural tile core; See notes 
4,8,13,18; Facings: Side 1-See note 17; Side 2

80 9 hr. 1 1,20 9
PSI

None.

V-16-M-22 16-5/8" Clay or shale structural tile core; See notes 
4,8,13,19; Facings: Fire side only; See note 17

80 6 hr. 1 1,20 6
PSI

W-16-M-23 16-5/8" Clay or shale structural tile core; See notes 
4,8,15,18; Facings: Side 1-See note 17; Side 2

80 10 hr. 1 1,20 10
PSI

None,

W-16-M-24 16-5/8" Clay or shale structural tile core; See notes 
4,8,15,19; Facings: Fire side only; See note 17

80 7 hr. 1 1,20 7
PSI

W-16-H-25 16-5/8" Clay or shale structural tile core; See notes 
4,6,16,18; Facings: Side 1-See note 17; Side 2-

80 LI hr. 1 1,20 11
PSI

None

W-16-M-26 16-5/8" Clay or shale structural tile core; See notea 
6,16,19; Facings: Fire side only, see note li

80 8 hr. 1 1,20 8
4 PSI

171*“V-17-M-27 Clay or shale structural tile core; See notes 
7,9,18; Facings: Side 1 & 2 - See note 17.

80 8 hr. 1 1,20 8
4 PSI

W-I7-M-2J 17 V Clay or shale structural tile core; See notes 4 
7.10,18; Facings: Side 16 2: See note 17.

80 9 hr. 1 1,20 9
PSI

U-17-K-29 17 V Clay
.11

or shale structural tile core; See notes 4, 
,18; Facings: Side 1 & 2: See note 17.

80 10 hr. 1 1,20 107 PSI

V-17-K-3q 17V Clay
.15

or shale structural tile core; See notes 4, 
,18; Facings: Side 162: See note 17.

80 12 hr. 1 1,20 123 PSI

W-17-M-31 17V Clay or shale structural tile core; See notes 4, 
6,16,18; Facings: Side 16 2: See note 17~,

80 13 hr. 1 1,20 13
PSI
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Notes:
Tested at NBS - ASA Spec. A2-1934,1.

2. One unit In vail thickness.

Two unit* In vail thlckneaa.3.

4. Tvo or three unite in vail thlckneaa.

5. Tvo celle In vail thlckneaa.

Three or four cella In vail thlckneaa.6.

Four or five cella in vail thlckneaa.7.
Flvo or elx cells In vail thlckneaa.8.

Minim on Z of solid materials In units: 401.9.
! Minimum Z of solid materials In units: 43Z.10.

! Minimum Z of solid materials in units: 46Z.11.

Minimum Z of solid materials In units: 48Z.12.;
Minimum Z of solid materials In units: 49Z.13.

Minimum Z of solid materials In units: 45Z.14.

Minimum Z of solid materials In units: 51Z.15.

16. Hlnlmum Z of solid materials in units: S3Z.

Not less than 5/8" thickness of 1:3 sanded gypsum plaster.17.

! 18. Non-combustible or no members framed Into vail,

: Combustible members framed Into vail.19.

Load: 80 PSI for gross area.20.

Portland cement • lime mortar.21.

Failure mode - thermal.22.

i 23. British test.

24. Passed all criteria.

Failed by sudden collapse vlth no preceding signs of impending failure.25.

One cell in vail thickness.26.

Tvo cells In vail thickness.27.

Three cells In vail thickness.28.

Hlnlmum Z of solid material In concrete units: 52Z.29.

Minimum Z of solid material in concrete units: 54Z.30.

Minimum Z of solid material in concrete units: 55Z.31.

Minimum Z of solid material In concrete units: 57Z.32.
Minimum Z of solid material in concrete units: 60Z.33.

Minimum Z of solid material In concrete units; 62Z.34.

Hlnlmum Z of solid material In concrete units: 65Z.35.

36. Minimum Z of solid material in concrete units: 70Z.

37. Minimum Z of solid material In concrete units: 76Z.

Not less than V' of 1:3 sanded gypsum plaster.38.

Three units In vail thickness.39.

40. Concrete units made vlth expended slag or pumice aggregates.

41. Concrete units made vlth expanded burned clay or shale, crushed limestone, air cooled slag or 
cinders.

42. Concrete units made vlth calcareous sand and gravel, 
and dolomite.

Coaraa aggregate, 60Z or more calcite

Concrete units made vleh siliceous sand and gravel.43. 90Z or more guartz, chert, or flint.
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Figure 1.2.1 
Walls- Metal Frame
0" to less than 4" thick
NUMBER OF 
ASSEMBLIES

36

32

The nunber In each bo* 
Is keyed to the last 
nunber in the Item Code 
column In the Table.
For example:

10
.y_.
2*

tf-3-He434
23

21

26 20
S

1416

3413309

2725 35124

3319 102822 7l

R18511 68 315 1

3 4210

FIRE RESISTANCE RATING (HOURS)

Table 1.2.1
Walls- Metal Frame
0" to less than 4" thick

Performance Reference NumberI
IItem

Code
Pre-

BHS-92
Post- 

BMS-92j HHS-92
Rec
HoursThlckncs* • Construction Details bond • Time Notes

| Core: Steol channels having 3 rovs of 4"x 1/8" “/■ [ 25min
| stagge 
i expand 

wall

1 1/33"W-3-He-l Ith heat;red slots in web. Core filled wl 
ed veraicullte weighing 1.5 lb/ft 

area; Facings: Side 1-18 gage steel, J 
spot welded to core; Side 2 - Same as side 1. i

i: f;
Core; Steel channels having 3 rows of 4”* 1/8" a/e 3Ctain 

ggered slots in web; core filled 
expanded vcralcu 
wall area; Facln 
steel, spot welded to core.

1 >13"V-3-He-2' with
weighing 2 lb/ft2 of 
lde 1 and 2 - 1

heatsta: lltc 
gs: S 8 gage

Solid partition - 3/8” tension rods (vertical)' n/a 1 hr. 
3' O.C. with metal lath; Scratch coat - 
cement/sand/line plaster; float coats - '
cesent/sand/l Inc plaster; finish coats - neat ' ■
RypsuB plaster. ______

21," 7lf-2-He-3 1 i ;
i

n/a 30m in.W-2-Ke-4 2" Solid wall; steel channel per note 1, 2” thiek- 
ness of 1:2. 1:3 Portland cement on metal lath.

1 >1

Solid wall: steel channel per note 1, 2" thick- n/a 
ness of neat gypsum plaster on metal loth.

2"l/-2-Me-5 1 hr. 
45 nil

1 1-3/4

* !n/a2" Solid wall: steel channel per note 1, 2" thick- 
ness of 1:*,, l:1, gypsum plaster on metal lath.

If- 2-Ke-6 1 hr. 
30 mil

1
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1.2.1 (cont'd)

Thickness 0" to Less Than 4"

Performance; Reference Number!
Item
Code

Pre-
BHS-92

Post-
BHS-92

Rcc
HoursThickness Construction Details Load Time BHS -92 Notes

2" Solid vaili steel channel per note 2, 2" thick- n/a 
ness of 111, 111 Rvpsum plaster on metal lath,

1 1W-2-Me-7 1 hr.

3/42" Solid wall; steel channel per note 1, 2" thick- n/a 45 min 
ness of 1:2, 1:2 gypsum plaster on metal lath. _^________

V-2-MO-8 1

!
24" >iSolid vail: steel channel per note 2. 2V thlc- 

kness of 1:2, 1:3 Portland cement on petal iatt
n/a 30 min 1W-2-MO-9

24" Solid vail: steel channel per note 2, 2k” thlc- 
kness of neat gypsum plaster on metal lath.

n/a 2 hrs.W-2-Me-K 1 2

24" Solid vaili steel channel per note 2, 2V thlc- 
kness of 1:4. 1:4 gypsum plaster on metal lath.

n/a 1-3/4W-2-Me-lJ 11 hr. 
45 pin

2V Solid vail: steel channel per note 2, 2V' thlc-
kness of 1:1. 1:1 gypsum plaster on metal lath.

n/a 1*1W-2-Me-12 1 hr. 
L5 nln

1

24" Solid vail: steel channel per note 2> 24" thlc- 
kneas of 1:2. 1:2 gypsum plaster on metal lath.

n/a 1 1W-2-He-i: 1 hr.

24" Solid vail i steel channel per note l; 24" thic­
kness of 4.5:1:7, 4.5:1:7 Portland cement, saw­
dust, and sand sprayed on vlrc mesh.(ace note 3 
for vlre mesh). ________________________

n/aU-2-Me-lt hr. 1 1

■:

l
24" 1/3Solid vail: steel channel per note 2; 2V' thick 

ness of 1:4, 1:4 portland cement spray on vlre 
mesh (per note 3).

n/a 1W-2-He-l! to min

;
24"tf-2-Me-16 Solid Uall: steel channel per note 2, 24" thic-

kneas of 1:2, 1:3 Portland cement on metal lath
4n/a 30m in 1

:
2424" Solid vail: steel channel per note 2, 24" thlc- 

knees of neat gypsum plaster on metal lath.
n/a 2 hr. 

10 nln
1W-2-Me-l?

24" note 2, 24" thlc- 
tcr on metal lath.

n/a 1 2W-2-He-18 Solid vail: ateel channel per 
kness of 1:4, 1:4 gypsum plas

2 hr.:
1424" Solid vail: steel channel per note 2, 24” thick n/a 

ness of 1:1, 1:1 gypsum plaster on metal loth,
11 hr. 

3ftaln
U-2-Me-19

24" per note 2, 24" thick 
laster on mctnl lath.

1n/a 1 hr. 1W-2-Ke-20 Solid vail: steal channal 
ness of 1:2, 1:2, gypsum p

24" Solid vail: steel channel per note 2, 24” thick 
ness of 1:2, 1:3 gypsum plaster on metal lath.

n/a 1 1W-2-KC-21 1 hr.

s 3/43" n/a 1Core: ateel channels per 
sum plaster on 3/4” soft 
thickness 2".

note 2, 1:2, 1:2 gyp- 
asbestos lath, plaster

4 5m InW-3-Me-22

■: 34" 2, 24” thick 
3/4" asbes-

n/a 1 1W-3-Me-23 Solid vail: steal channel per noCe 
ness of 1:2, 1:2 gypsum plaster on 
tos lath.

1 hr.

!
34” n/a 1 1U-3-Ke-24 Solid vail: steel channel per note 2, lath over 

and 1:24. 1:24 gypsum plaster on 1" magnesium 
oxysulfate wood flberboard, plaster thickness
24".

1 hr.:

:
:
1

■

•:

I

;
i

■

!
■
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1.2.1 (cont'd)

Thickness 0" to Less than 4"

Reference HumberPerformance

Xtca
Code

Prc-
BHS-92

Posc-
8HS-92

Rec
HouraTlilckneaa Construction Details Load Tine BUS -92 Notes

n/a 145a In3Y' s 3/4" thiek-
nd cement end

, note 4; Facing 
1:1/30:3 portla

V-3-He-25 Core: steel studs 
neas of 1:1/30:2, 
asbestos fiber plaster.

3/4

n/a 30n In 1both sides 
cement.

3*j" Core: steal studs, note 4; Facings: 
3/4" thickness of 1:2, 1:3 Portland

V-3-Me-26

n/a 11 hr.
3Cbln

3*l" Core: steel studs per note 4; Facings: both 
sides 3/4" thickness of neat gypsum plaster.

W-3-He-27 1>1

n/a 1note 4; Facings: both sl- 
1:*1. I:1! gyp sun plaster.

1 hr. 
15a In3Y MsW-3-Ke-28 Core: steel studs per 

des 3/4" thickness of)
n/a 1Core: steal studs, note 4; Facings: both sides 

3/4" thickness of 1:2, 1:2 gypsua plaster.
1 hr.3V 1V-3-Me-29

n/a 45nln 1Core: steel studs, note 4; Facings: both sides 
3/4" thickness of 1:2, 1:3 gypsum plaster.

3Y’ 3/4W-3-He-30

n/a 1both sides 
3 portland

1 hr.3-3/4" Core: steel studs, note 4; Facings: 
7/8" thickness of 1:1/30:2, 1:1/30: 
caent and asbestos fiber plaster.

W-3-HO-31 1

n/a •5 ainCore: steel studs, note 4; Facings: 
7/8" thickness of 1:2, 1:3 portland

both sides 
ceaent.

13-3/4"W-3-He-32 3/4

n/a3-3/4" a: both sides 
ster.

2 hr. 1Core: steel studs, note 4; Fee 
7/8" thickness of neat gypsua

lng
pla

H-3-Me-33 2

n/a3-3/4" note 4; Facings: both el-
1:*1, 1:% gypsua plaster.

Core: steel studs per 
dee 7/8" thickness of

1 hr. 
30a In.

1U-3-Me-34 1%

3-3/4"W-3-He-35 Core: steel studs per note 4; Facings: both 
sides 7/8" thickness of 1:2. 1:2

n/a 1 hr. 
15a In 1

gypsua plaster

3-3/4" Core: steel per note 4; Facings: 7/8" thickness n/a 
lot 1:2. 1:3 gypsua plaster on both sides.___________

U-3-He-36 1 hr. 1 1

Notes:
TABLE 1.2.1

1. Failure node - local temperature rise - back face,

3/4” or 1” channel fraaing - hot-rolled or atrip-steel channels.2.

Relnforceaent la 4" square nesh of Ho. 6 vlre welded at Intersections (no channels).3.

4. Racings are for any usual type of non-load-bear lng octal framing providing 2"(or Bore) 
air space.

General Note:
The construction details of the wall assenblies are as coa&letc as the source documentation will 
pemit. Data on the method of attachment of facings and the gauge of etcel studs waa provided 

The cross-sectional area of the steel stud can be computed, thereby permitting a 
reasoned estimate of actual loading conditions. For load-bear.' 
stress for the stool etuds haa been provided in tho table “Note 
properties of tho feci 
determine the degree o

when known.
ing
es-.

assemblies, tho maximum allowable 
Kore often, it is tho thermal 

ng materials, rather than the specific gauge of the eteel, that will 
f fire resistance. This is particularly true for non-bearing wall assemblies.
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Figure 1.2.2 
Walls- Metal Frame
4" to less than 6" thick

NUMBER OF 
ASSFMBLIES

The number In each box 
1* keyed to the last 
number In the Item Code 
column In the Table.
For example:

10

W-5-H

5 '

9 107

34 65 1

2 3 40
i

FIRE RESISTANCE RATING (HOURS)

Table 1.2.2
Walls- Metal Frame
4" to less than 6" thick

jrcrformoncc Reference Number

| Rcc
Notes jlloure

IItem
Code ^ Load

Prc-
BMS-92

| Post-
8MS-92' BMS-92Thickness Construction Details Tine;

I l7 13" cavity with 16 ga. channel studs (3V O.C.) n/a 
of V’x V channel and 3" spacer. Metal lath j 

. on ribs with plaster (3 coals) 3/4" over face :
of lath. Plaster (each aide) - scratch coat -!

; cenent/1 lne/sand with hair; float coat - ■
1 cemcnt/llnc/flond; finish coat - neat gypsum.

1 hr. 
llmtn.

S'!"W-5-He-l
i

!
i

4" Core: Steel studs per note 2; Facings: Both
sides 1" thickness of neat gypsum plaster.

U-4-Me-2 , n/a 2k hr. 1 2*1

jI
4"U-4-MC-3 Core: Steel studs 

• 1" thickness of 1
ote 2; Facings: both sides n/a 

plaster.
2 hr. 1. "

:k. I:*!
2

1
W-4-He-4 4" Core: Steel 

thickness i
i per note 2; Facings: Both sides 1" n/a l1* hr 
of 1:2. 1:3 gypsum plaster. 1

1 lk

1ht steel stud 3” in depth; 
sides 3/4" thick sanded gypsum Note 

plaster, 1:2 scratch coat, 1:3 brown coat 
applied on metal lath.

See 45min4k" Core: Llghtvclg 
s: Both

W-4-MO-5 3/45! Facings
4 !

1 Ik4k" Core: lightweight steel studs 3" In depth; 
Faclngsi both sides 3/4" thick neat gypsum 
pla-ter on metal lath.

U-4-He-6 See 1 hr. 
30m in 5

Note
4
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1.2.2 (cont’d)

Thickness 4" to Less Than 6"

Performance Reference Number

Item
Code

Pre-
BHS-92

Post-
BHS-92

Rec
Thickness Construction Details Load Time BHS -92 Notes

11 hr. 5steel studa 3" In depth; 
es 3/4" thick sanded

See
Note

14VV-4-Me-7 Core: lightweight 
Facings: both aid 
plaster, 1:2 scratch and brown coats a 
over aetal lath. _______________

gyp
pplled 4

1Core: lightweight steel studs 3" in depth; 
Facings: both aides 7/8" thick sanded gyp 
plaster, 1:2 scratch, 1:3 brown, applied 
aetal lath. _______________

See
Note

1 hr. 5 14-3/4"W-4-HC-8

4over

! 1 hr. 
15 Bin

1weight ateel studs 3" In depth; 
th sides 7/8" thick sanded

See
Note

S Ik4-3/4" Core: II 
Facings:
plaster 1:2 scratch and brown costa ap 
aetal lath. _________________

ght
bo

W-4-Me-9
gyp
pHed on 4

1lightweight steel studs 3" In depth; 
s: both sides 1" thick neat gypsua plas-

2 hr, 5See
Note

25" Core: !
Facings 
ter on aetal lath.

W-5-Mc-K

4

12 hr. 
)Cbln.

t steel studs 3” In depth; 
des 1" thick neat gypsua plae-

See 5.6 2<i3" Core: 1 lghtwc lgh 
Facings: both sli 
ter on aetal lath*

U-5-He-ll
Note

4

Notes:
TABLE 1.2.2

1. Failure mode - local back face temperature rise. .
Ratings are for any usual type of non-bearing aetal fraaing providing a minimum 2" air space. 
Facing aaterlals secured to lightweight steel studa not less than 3" deep.

Rating baaed on loading to develop a maximum stress of 7270 PS1 for net area of each stud.

2.

3.

4.

5. Spacing of steel studs oust be sufficient to develop adequate rigidity In the netsl-lath or 
gypsua-plaster base.

6. As per nota 4 but load/atud not to exceed 5120 FSI.

General Note:
The construction details of the wall asseablies are as co^lete as the source docmentation will 
permit. Data on the method of attachaent of facing* and the gauge of steel studs was provided 
when known. The cross-soctlonal area of the steel stud can be computed, thereby permitting a 
reasoned estimate of actual loading conditions. For load-bearing assemblies, tho maximum allowable 
stress for the steel studs has been provided in tho table 'Notes’. More often, it is tho thormal 
properties of the facing materials, rather than the specific gauge of the steel, that will 
determine the dogree of fire resistance. This is particularly true for non-bearing wall assemblies.
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Table 1.2.3
Walls- Metal Frame
6" to less than 8" thick

Performance Reference Number

Item
Code

Rec
Houre

Pre-
8KS-92

Post-
BHS-92Thickness Construction Details TimeLoad BHS-92 Notes

6-5/8" On one aide of 1" magnesium oxysulfate wood 
flberboard sheathing attached to steel studs 
(see notes 1 and 2), 
brick secured vleh metal ties to steel frame 
every fifth course; Inside fsc 
sanded gypsum plaster on metal 
directly to studs; Plaster side exposed to 
fire.

1 1-3/4W-6-Me-l L—3/4 
hour

1See
Note

1” sir space, and 3-3/4" 2

lng of 7/8" 1:2
th secured

6-5/8” On one side, of 1" magnesium oxysulfate wood 
flberboard sheathing attached to steel studs 
(see notes 1 and 2), 1" air space, and 3-3/4" 
brick secured with metal ties to steel frame 
every 5th course, 
sanded
dlrectlv to st

W-6-Me-2 4 hr. 1 4Seo
Koto

1

2

Inside facing of 7/8" 1:2 
star on metal lath secured 
; Brick face exposed to fire.

Pl.
uda

gypsum

6-5/8" On one side of 1" magnesium oxysulfate wood 
flberboard shcathl 
(see notes 1 and 
brick secured with metal ties to steel frame 
every
cullte plaster on metal lath secured directly 
to studs. Plaster sldo exposed to fire.

U-6-MO-3 2 hr. 1 1 2See
Noteattached to steel studsing

2), 1" air space, and 3-3/4" 2

5th course. Inside facing of 7/8" vernl

Notes:
TABLE 1.2.3

Lightweight steel studs (minimum 3" deep) used. Stud spacing dependent on loadln 
each case, spacing Is to be such that adoquate rigidity la provided to the metal 
base.

1. but In 
i plaster

8. t> 
loth

2. Load Is such that stress developed In studs Is not greater than 5120 PSI calculated from net 
stud area.

General Note:
The construction details of the wall assemblies are as completo as the source documentation will 
permit. Data on the mothod of attachment of facings and tho gauge of steel studs was provided 
when known. The cross-sectlonal area of tho steel stud can be computed, thereby permitting a 
reasonod os timeto of actual loading conditions. For load-bearing assemblies, the maximum allowable 
stress for the itoel studs has been provided In tho table "Notes". More often, it Is the thermal 
properties of tho facing materials, rather than the specific gauge of the steel, that will determine 
the dagree of fire resistance. This is particularly true for non-bearing wall asseE&lles.

i
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Table 1.2.4
Walls- Metal Frame
8" to less than 10" thick

Performance Reference Humber

Pre-
BMS-92

Poat-
BMS-92

let Rec
Load TineConstruction Details BMS-92Thickness NotesCode Hours

1*1 hr 1On one side of V wood fiberboard sheathing 
next to studs, 3/4” air space forned with 3/4” 
x 1-5/8” wood strips placed over the fiberbo­
ard and secured to the studs; paper 
wire lath nailed to strips 3-3/4” b 
held In place by filling a 3/4” space between 
the brick and paper backed lath with nortSr. 
Inside facing of 3/4” neat gypsun plaster on 
octal lath attached to 5/16” plywood strips 
secured to edges of steel scuds. Fated as com­
bustible because of the sheathing. See notes 
1 and 2. Plaster exposed. ,

See 1 l1!9-1/16”V-9-Me-l Note
2

backed 
rick veneer

i

4 hr. 1See
Mote

1Saae as above with brick exposed. 49-1/16”H-9-Me-2
_2_

4 hr. 1backed wire lath attaeh- 
1 brick veneer held In

See 1 4ey On one side, of 
ed to studs and 
place by 
and lath 
paper-enclo
.6 lb/ft2 a

paper
3-3/4”

filling a 1” space between the brick 
with oorcar. Inside facing of 1” 
osed olneral wool blanket weighing 
ttached to scuds, netal lath or 

per backed wire lath laid over the blanket 
attached to the studs, and 3/4” sanded 

plaster 1:2 for the scratch and 1:3 for 
brown coat. (See notes 1 and 2.)

Hots
2

pap

gyp 
the
Plaster face exposed

ay Saae as above with brick exposed. 5 hr. 1V-8-Ne-4 See
Note

1 5

2

Notes:
TABLE 1.2.4

1. Lightweight steel studs > 3” In depth. Stud spacing 
the spacing Is to be such chat adequate rigidity la

2. Load Is such that the stress developed In the steel studs Is < 5,120 psl calculated from the 
net area of the stud.

la de 
provld

dent upon loading but In any case 
to the netal-lath plaster base.

pen
ed

General Note:
The construction details of the wall assemblies are as complete as Lho source documentation will 
permit. Data on the method of attachment of facings and tho gauge of stool studs was provided 
when known.
reasoned estimate of actual loading conditions.
stress for the steel studs has been provided In the table “Kotos”, 
properties of the facing materials, rather than the specific gauge of the steel, that will 
determine the degree of fire resistance. This Is particularly true for non-bearing wall assemblies.

The cross-sectional area of tho steel stud can be computed, thereby permitting a
For load-bearing assemblies, tho maximum allowable 

More often, it is the thermal
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Table 1.3.1
Wood Frame Walls
0" to less than 4" thick

Terforaance Reference Nunber

Item
Code

RecPre-
BHS-92

Post-
BMS-92Thickness Con a cruet Ion Details Load Tine BMS-92 Notea Hours

3-3/4 Solid Wall - 2V* Wood-Wool Slab Core; 3/4" 
Gypnun Piaster Each Side

N/AW-3-W-1 1.62hri 7 2

160PS1
net
area

3-7/8”W-3-W-2 2x4 stud vail, 3/16” thick ceaent asbestos 
board on both sides of wall.

L0 min 1 1/62-5
360PS1
net
area

3-7/8"W-3-W-3 -3-W-2 but stud cavities filled with 
mineral wool batts.

Same as W 
1 lb/ft2 i

• 0 min 1 2/32-5

!
1

I

Notes:
TABLE 1.3.1

Achieved "Crade C" Fire Resistance (British).1.

Nominal 2x4 wood studs of No. 1 Common or better lumber set edgewise, 2x4 places at top 
and bottom and blocking at mid-height of vail.

All horlrontal joints in facing material backed by 2 x 4 blocking in wall.

Load - 360 psi of net stud cross-sectional area.

2.

3.

4.

5. ga secured with 6 d casing nails. Nail holes prcdrlllcd and 0.02"- 0.03" smaller chan 
di

Facln
nail ameter.

6. The wood-wool core is a pressed excelsior slab which possesses insulating properties similar 
to colluloslc insulation.

A-47
J



Figure 1.3.2 
Wood Frame Walls
4" to less than 6" thick
HUMBER OF 
ASSDIBL1ES

nr
.v..
1
85 8695

JU­ JU.8-3.
20 J3. Ad..&L The nunbcr In each box 

la keyed to the last 
nunbcr In the Iten Code 
column In Che Table.
For exanple:

J&.no.
AP-.36.
-52- J1-61.

JU.5*l.39 -«©A ’A-58 U-5
.74.5?. »_

ML. .tt.51.
.50.

J54. .11..y.
10 JJ.. .6.5..‘S.

.45.2$....35.
.6.4.Ik...3.2.

.67. .«.*Al.21. 22..
64.4J39«16.

.‘§.J»- J5..15.
.52.A1. .23..i*.

AL M.. Al..33. .J...1:8 lx -2SLAX.f--jji E46930 9 4 191 17 3

43210
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fable 1.3.2
Wood Frame Walls
4" to less than 6" thick

Performance Reference Number

Item
Code

Pre-
BMS-92

Rec
Hours

Post-
BMS-92Thickness Construction Details TimeLoad BMS-92 Notes

4" 2” x 4" Stud Vail; 3/16" CAB; No Insulation 
Design A.

V-4-U-1 35mln. 10m In. 4 1-10 1/6

4-1/8" 2" x 4" Stud Hall; 3/16” CAB; No Insulation 38mln.9 oln. 
Design A.________________________________________ _____________________

V-4-W-2 4 1-10 1/6

4-3/4”V-4-W-3 2“ x 4* Stud Halil 3/16" CAB and 3/0" Gypsun 
board face (both sldoe)i Design B.

62nln.64oln, 4 1-10 1

Greater 
than 

90 _min.
V-5-W-4 5" 2" X 4" Stud Hallj 3/16" CAB and 1/2" Gypsum 

board face (both sides)i Design B.
79nln. 4 1-10 1

4-3/4"W-4-U-5 2’ X 4" Stud Hall I 3/16" CAB and 3/0" Gypsum 
board (both sides)i Design B.

• 5mIn. <5mln. 4 1-12

V-5-V-6 5" 2" x 4" Stud Vail; 3/16" 
board face (both aides)i

CAB and 1/2" Gypsum 
Design B.

• 5ain. iSoln. 4 1-10
12-13

H-4-H-7 2" x 4" Stud Vail; 3/16” CAB face; 3'i”Mlneral 
Wool Insulation; Design C.

4" iOmln. <i2mln. 4 1-10 2/3

1-10,4“ 2" x 4" stud Vail; 3/16" CAB face; 3VMlneral 
Wool Insulation; Design C.

W-4-V-8 i6aln. <6aln. 4 2/3
43

2" X 4" Stud Vail; 3/16"CAB face; 34" Mineral 
Wool Insulation; Design C.____________________

V-4-V-9 4” S0oin, !0aln. 4 1-10,
12,14
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1.3.2 (eont'd)

Walla 4" Co Lees Than 6” Thick

Pcrforoance Reference Nunber

Pre-
BMS-92

Rec
Hours

Item
Code

Post-
BMS-92Construction Decs 11a LoadThicknoss Time BKS -92 Sores

2" x 4" Stud Wall; 3/16" CAB face; S'!" Mineral
Wool Insulation; Design C.

4-1/8" 30nin. 4 1-8W-4-W-10
12,14

2" x 4" Stud Wall; 3/16" CAB face; 3/8" Gyp; 
Strips over Studs; 5%" Mineral Wool Insulation 
Pealgn D.

4-3/4" 79min.79ain.W-4-W-11 4 1-10 1

2” x 4" Stud Wall; 3/16" CAB face; 3/8" Gypsum 
9 Stud Edges; 7%" Mineral Wool Insul.;

4-3/4" 82min,B2nin,W-4-W-12 4 1-10 1
Strips 
Design D.

2" x 4" Stud Wall; 3/16" CAB face; 3/8" 
board strips over studs; ft" Mineral Woo 
Design D.

4-3/4" Cypsum 
1 Ins.

3taln. 3 do in.W-4-W-13 4 11—12

4-3/4" 2" x 4" Stud Wall; 3/16" CAB face; 3/8" Gypsum 
board strips over studs; 7" Mineral Wool Ins.; 
Design D.

W-4-W-14
430aIn. 30aIn. 1-12

44 1-102" x 4” Stud Wall; Exposed face - CAB Shingles 
over 1" x 6"; Une 
7/16" flberboard

34oln.ft"W-5-W-15
xposed face - 1/8" CAB Sheet; 
(Wood) ; Design E.

2" x 4" Stud Wall; Exposed face - 1/8" CAB 
Sheet; 7/16 Fiberboard; Unexposcd face - CAB 
Shlnglea over 1" x 6"; Design E.

432mln.33mln, 1-10syW-5-W-16

3/44 1-102" x 4" Stud Wall; Exposed face - CAB Shlnglea 
over 1" x 6"; Unexposed face - 1/8" CAB Sheet; 
Cypsum 0 stud edges; 34" Mineral Wool Ins.; 
Design F.

51aIn.ft"W-5-W-17

oaed face - 1/8" CAB2" x 4" Stud Wall;
Sheet; Gypsum board 
face - CAB Shingles over 1" x 6"; 
Wool Insulation; Design F.

42aln 4 1-10 2/3ft" ExpW-5-W-18
Stud Edges; Unexposed

3*i" Mineral

5-5/8" 2" x 4” Stud Wall; Exposed face - CAB Shingles 
xposed face - 1/8" CAB Sheet, 
ud edges; ft" Mineral Wool

74m In 85oin 4 1-10 1W-5-W-19
over 1" x 6"; Une 
Cypsum board 0 St 
Insulation; Design C.

4 ft79min 85mln 1-102" x 4" Stud Wall; Unexposed 
Shingles over l"x6"; Exposed face - 1/8" CAB 
Sheet, Cypsum board 0 3/16" Stud 
Fiberboard

face - CAB5-5/8"W-5-W-20

es; 7/16" 
Design G,n; SY’ Mineral Wool Insu

4 1-10
12,14

2" x 4" Stud Wall; Exposed face - CAB Shlnglea 
l"x 6" sheathing; Unexposed face - CAB Sheet, 
Cypsum board 0 Stud edges; ft" Hlneral Wool 
Insulation; Design C.

38mln 38mln5-5/8"W-5-W-21

4 1-122" x 4" Stud Wall; Exposed face- CAB Sheet, 
Cypsum board 0 Stud edges; Unexposed face - 
CAB Shlnglea l"x 6" sheathing; ft" Hlneral 
Wood Insulation; Design C,

38mln 38mln5-5/8"1-5-W-22

2" x 4" Stud Wall; 16" O.C.; V Cyp 
each side; V’ gypsum plaster each a

»/A 60m in. 7 15 1sum board 
lde.

6"W-6-W-23

S/A 72" x 4" Stud Wall; 16" O.C.; V Cypsum board 
each aide; V Gypsum plaster each side,

68mln 16 16"W-6-W-24

Cypsum plank S/A 
ch side.

15 1-1/32" x 4" Stud Wall; 18" O.C.; 3/4" 
each side; 3/16" Cypsum plaster ea

8 Chain. 76-7/8”W-6-W-2S

42" x 4" Stud Wall; 16" O.C.; 3/8" Cyp 
each side: 3/16" Cypsum plaster each

S/A 37mln. 7 155-1/8" sum board 
aide.

W-5-W-26

3/42" x 4" Stud Wall; 16" O.C.; 3/81' 
each side; 4" Cypsum plaster each

S/A 52mln, 7 155-3/4" ' Cypsum lath 
a side

W-5-W-27

4S/A 7 162" x 4" Stud Wall; 16" O.C.; V’ Cypsum board
each side.

37min.5"W-5-W-28

1/32" x 4" Stud Wall; 1/2" Plberboard 
142 M.C. with F.R. Paint 0 35 gm/f

th sides S/A 7 155’1 28mIn.boW-5-W-29

N/A 15.16 4W-4-W-30 4-3/4" 2" x 4" Stud Wall; Fire Side - 4"(Wood) Flber- 
board: Back face - 4" CAB: 16" O.C._______________

17mln. 7
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1.3.2 (cont’d)

Valla 4" to Less Than 6" Thick

Reference NumberPerformance

Poat-
BHS-92

Pre-
BH5-92

Rec
HoureItea

Code
BKS -92 NoteaTineLoadConstruction DetallaThickness

7 3/416N/A 50oln.1; 16" O.C.; 4" Flberboard 
1/32" Asbestos (both sides of

2" x 4" Stud Wall 
Insulation with 
each board).

5-1/8"W-5-V-31

17,18 1/3125oln.2"x4" Stud Wall; 3/8" thick gypsua wallboard 
on both faces: Insulated cavities.

noteW-4-W-32 2323

1note 17,2340a in. 2/32”x 4" Stud Wall; 4" thick gypsua wallboard on 
both faces. _________________ --

44“W-4-W-33 17

1note 45a In. 17,18, 3/42”x 4" Stud Wall; *»" thick gypsua wallboard on 
both faces; Insulated cavities. .

4*i"W-4-W-34 17 23

wallboard on N/A 11 hr. 17,18
24

12"x 4" Stud Wall; V thick 
both faces; Insulated cavlt

4*,"W-4-W-35 8 TP* 
lea.

2"x 4" Stud Wall; >l" thick, l.llb/ft2 wood 
flberboard sheathing on both faces.

1note 15a in. 17,23 1/4*v*W-4-W-36
23

71b/ft2 “°°<* 110a in. 17,23 1/6note2"x 4" Stud Wall; *i" thick, 0. 
flberboard sheathing on both f

4*i"W-4-W-37 23acea.

2"x 4" Stud Wall; V\ "flaaeproofed". 1.61b/ft2 
bo

30a In. 1 17,23 4note4*i"W-4-W-38
23th faces.wood flberboard sheathing on

1hr. 17.181; V thick gypsun wallboard on 
ulated cavities.

note 12"x 4" Stud Wal 
both faces; Ins

4*1"W-4-W-39
23 23

; y thick, 1:2, 
lath on both faces.

3 On In. 11:3 gypsun note 77,21, 444" 2"x 4" Stud Wall 
plaster on wood

V-4-W-40
23

2"x 4" Stud Wall; 4" thick, 1:2, 1:3 gypsun 
plaster on wood lath on both facos; Insulated 
cavities.______________________________________

nolo hr. 144" 17.18.
21,23

W-4-W-41 1
23

note2“x 4" Stud Wall; 4" thick, 1:5. 1:7.5 line 
plaster on wood lath on both wall faces.

2"x 4” Stud Wall; 4" thick 1:5, 1:7.5 line 
plaster on wood lath 
cavltlcs.

44" ICO In. 1 *7,21.W-4-V-42 4
23 23

note 45 min 1 17,18,
21,23

44" 3/4W-4-W-43
23on both faces. Insulated

note2" x 4" stud wall; 3/16" thick ceaent-asbestos 
over 3/8" thick gypsua board on both faces.

1 hr. 14-5/8" 25,26,
23,27

V-4-U-44 1
23

2"x 4" Stud Wall; studs faced with 4" wide 
strips of 3/8" thick gypsua board; 3/16" thick 
ceaent-asbestos board on both faces; Insulated 
cavities.

note 1 hr. 14-5/8" 23,2S. 
28.27

W-4-W-45 1
23

N/A 14 hr 1Sane as W-4-V-45 but non-load bearing.4-5/8" ?4,28W-4-W-46 14

2” x 4” Stud wall; 3/16 thick ceacnt asbestos 
board over 4” thick gypsua sheathing on both 
faces.

note .4 hr. 14-7/8"W-4-W-47 !3,2S.
27,26

14
23

H/A .4 hr. 1Saae as W-4-W-47 but non-load bearlnR.4-7/8" ilU-4-U-48 !4,27

2"x 4" Stud Wall; exterior face.- 3/4" 
athlng, asbestos felt 14 lb/100 ft2 and 5/32" 
ceaent-asbestos shingles. Interior face: 4" 
wide at 
wall fa 
board.

40m Inwood she- note 15"W-5-W-49 18,23,
25,26,

2/3
23

29
s of 3/8" gyp 

3/16" t sun board over studs; 
hick ceacnt asbestos

rip
ced with

2”x 4" Stud Wall; exterior face as per W-5-W- 
49; Interior face: 9/16" cooposlte board con- 
alstlng of 7/16" thick wood fiber board faced 

with 1/8" thick ceacnt asbestos 
board; Exterior side exposed to fire.

note jo a in5" 1W-5-W-50 23,25 4
23

26,
30

noteSeas ss W-5-W-50 but Interior side exposed to 
fire. _

5" 30m InW-5-W-51 1 23.25 423
26

Ssae as W-5-W-49 but exterior side-exposed to 
fire.

note5" 4 5b In 1W-5-W-52 18,23
25,26

3/423

2"x 4" Stud Wall; 3/4" thick T4C wood boards 
on both sldss,

note5" 20a InW-5-W-53 1 1/317,2323

A-50



1.3,2 (cont'd)

Wall* 4" Co teas Thao 6" Thick

Performance Reference Number

Icea
Code

Pre-
BHS-92

Pott-
BHS-92

Rac
Hour*Construction DetailsThickness Load Tlae BHS -92 Note*

not# 17.18 435a In 1Sane *a W-S-W-S3 but with Insulated cavities.5"V-5-V-54
23 23

17,23 3/412"x 4” Stud Wall; 3/4" thick T 
both sides with 30 lb/100 ft2 
between studs and boards.

SC wood boatda on 
asbestos, paper

note 45ain5"W-5-W-SS
23

17,21 3/4note 45aIn 12"x 4" Stud Wall; 4” thick, li2, 1:3 
plaster on octal lath on both sides o

5"W-S-w-56 gypsum 
f wall. 23 23

17,21 3/42"x 4" Stud Wall; 3/4" thick 2:1:8, 
and Keene's ccnent plaster on metal 
side* of wall.

2:1:12 lime 
lath, both

note 4 So In 15"W-5-W-57
23 23

417,212"x 4" Stud Wall; 3/4“ thick 2:1:8, 2:1:10 lime 
--rtland cement plaster over metal lath on both

note 30min. 15"W-S-W-58
23 23por 

s Id es of wall.

2”x 4” Stud Wall, 3/4" Thick 1:5, 1:7,5 
lime plaster on octal lath on both sides of 
wall. ___________ ________________________

5" note 30ain. 1 17,21 4W-5-V-59
23 23

5“ 2”x 4" Stud Wall. 3/4" thick, 1:1/30:2. 1:1/30: 
3 pordand cenent, asbestos 
octal lath on both sides of

note 45aIn. 17,21, 3/4V-S-W-60 1
fiber plaster on 
wall.

23 23

2"x 4" Stud Wall, 3/4" thick 1:2, 1:3 
cement plaster on metal lath on both 
wall.

5“ note 30mIn. 4W-5-V-61 rtland 
ea of

1 17,21po
Bid 23 23

2”x 4" Stud Wall, 3/4" thick neat plaster on 
netal lath on both

5” N/A 1 hr. 
30mln.

17.22, 141U-5-V-62
aides of wall. 24

17.21, 142"x 4" Stud Wall, 3/4" thick neat gypsua plaa- 
lath on both sides of uall.

1 hr, 
30oln

15” noteU-5-W-63
23ter on netal

142"x 4" Stud Wall, 3/4" thick 1 
plaster on octal lath on both 
Insulated cavities.

:2, 1:2 gypsua 
sld

1 hr. 
30mln.

1 17,18,
21,23

5" noteW-5-U-64
23es of wall,

17,21 12”x 4" Stud Wall, same aa W-5-W-64 but wall 
cavities not Insulated.

note 1 hr. 15”W-5-V-65
23 23

2"x 4" Stud Wall, 3/4" thick 1:2, 1:3 gypsuo 
plaster on metal lath on both sides of wall. 
Insulated cavities.

5" 14W-5-W-66 note
23 '

1 hr. 
lSmln.

1 17,18,
21,23

5-1/16" Sane as W-5-W-49 except cavity Insulation of 
1-3/4 lb/ft 7 mineral wool bats. Rat mg appllet 
when either wall side exposed to fire.

W-5-W-67 1 hr. 
15mm

14l 23,26note
23 25

54" 2"x 4" stud wall, 7/8" thick 1:2, 1:3 gypsua 
plaster on metal lath on both sides of wall. 
Insulated cavities.

W-5-W-68 1 hr. 
3Com

l 1417,18
21,23

note
23

2"x 4” Stud wall; 7/8" thick neat gypsum plas­
ter ap 
wall.

W-5-W-69 54" N/A 1-3/41 hr. 
45oln

1 177,22
24plied on metal lath, on both sides of

54” 2"x 4" stud wall; 4" thick neat 
on 3/8" plai

W-5-V-70 gypsum pla 
sides of w

1 hr. 1 17,22 1ster
all.

note
lath, both 23 23

54" 2"x 4” stud wall; 4" thick, 1:2, 1:2 gypsum 
plaster on 3/8" thick plain gyp 
l-3/4"x 1-3/4" metal lath pads 
vertically, 16" O.C. horizontally, both sides 
of wall.

W-5-W-71 1 hr. 1 17,21 1note
sum loth with 
nailed 8" O.C.

23 23

54" 2"x 4" stud wall, 4" thick 1:2, 1:2 gypsum plas 
ter on 3/8" perforated gypsum loth, one 3/4" 
dlaaotcr hole or larger per 
surface, both sides of wall

W-5-W-72 1 hr. 1 17,21 1note
23 23

16" sq. In. of loth

54" 2"x 4" stud wall, 4" thick 1:2, 1:2 gypsum pla­
ster on 3/8" gypsum lath (plain. Indented or 
perforated) both sides of wall.

W-5-W-73 45am 1 17,21 3/4note
23 23
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1.3.2 (cont'd)

Vails 4" to Leas Than 6" Thick

Reference NumberPerformance

Pre-
BHS-92

Poat-
BHS-92

Kec
Hour*

Item
Code BHS -92Construction Details Load Tlaie NoteaThickness

11 hr.: 17,212"x 4" Stud Wall, 7/8” thick 1:2, 1:3 gypsua 
piaster over petal lath on both sides of wall.

note 1Sk"V-5-W-74
23 23

12"x 4" Stud Vail, 7/8" thick 1:1/30:2, 1:1/30:3 
Portland ccncnt, asbestos plaster applied over 
aetal lath on both sides of vail.

1 hr. 17,21 1note5k"V-5-W-75
23 23

145a In 17,21rtland 
ides of

note 3/42"x 4" Stud Wall, 7/8° thick 1:2, 1:3 po 
ceaent plaster over aetal lath on both a

5k"V-5-W-76 2323
vail

H/A 2 hr. 12"x 4" Stud Vail, 1" thick neat gypsua plaster 
over octal lath on both sides of vail, non-load 
bearing. 

17,22 25k"V-5-V-77

35aIn, 1 17,21 k2"x 4" Stud Vail, k" thick, 1:2 
plaster on k" thick, 0.7 lb/ftz 
both sides of vail.

. 1:2 
vood

note5k"V-5-V-78 gypsua
flberboard 23 23

N/A 1 hr. 432"x 4" vood stud vail, k” thick 1:2, 1:2 - 
plaster over vood lath on both sides of vs 
Mineral vool Insulation. 

21,31
35,38

14-3/4" gyp»
all.V-4-V-79

N/A 4335a InV-4-V-80 4-3/4“ Sane as V-4-W-79 but uninsulated. 21,31 k
35

N/A2"x 4" vood stud vail, k" thick. 3:1:8, 3:1:12 
line, Keene's cement, sand plaster over vood 
lath both aides of vail. Hlnaral vool Insula­
tion. ________________

1 hr. 434-3/4" 21,31 
35. 4C

V-4-V-81 1

N/A2"x 4“ vood stud vail, k" thick 1:6k, 1:6k 1la< 
Keene's ceaent plaster over vood lath both ald< 
of vail. Mineral vool Insulation.

3 On In 43 21,31,
35.40

k4-3/4"U-4-V-82

N/A 30aln.2"x 4" vood scud vail, k" thick, 1:5, 1:7.5 
line plaster over vood lath on both sides of 
vail.

434-3/4" 21,31 kV-4-W-83
35

N/A 45aIn.2"x 4" vood stud vail. 11/16" thick 1:5, 1:7.5 
lime plaster over vood lath on both sides of 
vail. Mineral vool Insulation.

435-1/8" 21,31
35,39

kW-5-V-84

K/A 4 Ob in.2"x 4" wood stud vail. 3/4" thick 1 
line plaster over vood lath on both 
vail. Hlneral wool Insulation.

;5, 1:7 
sides of

435k" 21W-5-V-85 ,31
.40

2/3
35,

2"x 4" vood stud vail, k" thick 2:1:12 lime, 
Keene's ceaent and sand scratch coat, k" thick 
2:1:18 line, Keene's ceaent, ennd sand brown 
coat over vood lath on both sides of vail.
Hlneral vool insulation.

N/A 1 hr. 435k"W-5-V-86 21,31,
35,40

1

2"x 4" vood stud vail, k” thick 1:2, 1:2 
plaster over 3/8" thick plaster board on 
sides of vail.

gypsua N/A
both

«5nln.5k" 43W-5-V-87 21,31 3/4

2”x 4" vood stud vail, k" thick 1:2, 1:2 gypsua 
plaster over 3/8” thick gypsum lath on both 
aides of vail.

N/A 4 5m In.5k”U-5-W-88 43 21,31 3/4

tud vail, k" thick 1:2, 1:2 gypsua N/A 
3/8" gypsum lath, on

2"x 4" vood s 
plaster over 
both sides of vail.

1 hr.5k“ 43W-5-V-89 21.31 1
33

2"x 4" vood stud vail, k" thick neat pla 
over 3/8" thick gypsua lath, on both sld 
wall.

5k" N/A 1 hr.V-5-V-90 star 
es of

43 21,22, 1
31

2"x 4" vood stud vail, k" thick 1:2, 1:2 
plaster over 3/8" thick Indented gypsua 1 
on both sides of vail.

N/A5k” 45a inV-5-V-91 gypsum
sth,

43 21,31 3/4

2"x 4" vood stud vail, k" thick 1:2, 1:2 gypsun 
plaster over perforated gypsua lath, 3/8" thick 
on both vail faces. _

N/A5k” 45a inW-5-U-92 43 21,31 3/4
34

2"x 4" vood stud vail. k“ thick 1:2, 1:2 gypi 
plaster over 3/8" thick perforated gypsua lath 
on both sides of wall.__________________________

N/A5k" 1 hr.V-5-W-93 43 21.31 1
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1.3.2 (cont'd)

Walls 4” to Less Than 6" Thick

Performance Reference Number

Icon
Code

Prc-
BHS-92 BHS -92

Post-
BHS-92

Rec
Notes [Hour*Thickness Construction Details Load Time

3/*N/A 4 5a In 43 11,31
34

2"x 4n wood stud wall. V thick 1:2, 1:2 
plaster over perforated gypsum lath 3/8" 
over both sides of wall._________________

5k" SETW-5-W-94

k43 :i.3i,N/A2"x 4" wood stud wall. V thick 1:2, 1:2 gypsum 
plaster over V thick wood flberboard plaster 
base on both sides of wall.

33a In5k"V-5-V-95
36

43 21,31 1N/A2"x 4” wood stud wall. 1/2" thick 1:2, 1:2 
sun plaster over 7/8" chick flaaeproofed wo 
flberboard, on both sides of wall.

1 hr.5-3/4" gyp-
od

W-5-W-96
37

Notes:
TABI.P. 1.3.2

All specimens 8* or 8'8" x 10'4" - l.e., k of furnace size. See note 42 for design cross section. 
Specimens tested In tandem (two per exposure).

Test per ASA No. A-2-1934 except where unloaded. Also, panols were of "half" size of furnace 
opening. Tima value signifies a thermal failure time.

2x4 Studs - 16" O.C.5 where 10'4", blocking $ 2'4" height.

Facing 4' x 8' - cement asbestos board sheets - 3/16" thick.

Sheathing (diagonal)- 25/32" x Sk" - 1" x 6" pine.

Facing Shingles - 24" x 12" x 5/32" where used.

Asbestos felt - asphalt sat between sheathing and shingles.

Load - 30,500 lbs or 360 PSI/stud where load was tested.

1.

2.

3.

4.

5.

6.

7.

8.

9.

Walls were tested beyond achievement of first test end point, 
performance time Indicates that although thermal criteria were exceeded load bearing ability 
continued.

A load bearing time In excess of10.

Wall was rated for 1 hr. combustible uso In original source.11.

12. lloso stream test specimen. See table entry of similar design above for rocoi inded rating.

Rated Ik hour load bearing. Rated Ik hour none-load bearing.13.

14. Failed hose stream.

Test terminated due to flame penetration.15.

Test terminated - local back face temperature vise.16.

17. Nominal 2x4 wood studs of No. 1 common or better lumber set edgewise, 
top and bottom and blocking at mid-height of wall.

2x4 plates at

1.0 lb/ft2 of filled cavity area.

0.6 lb/ft2 of filled cavity area.

2.0 lb/ft? of filled cavity area.

Mix proportions for plastered walls as follows: first ratio indicates sratch coat mix, 
weight of dry plaster: dry sand; second ratio Indicates brown coat mix.

"Neat" plaster Is taken to mean unsanded wood-fiber gypsum plaster.

18. Cavity Insulation consists of rock wool bats

19. Cavity Insulation consists of glass-wool bats

Cavity Insulation consists of blown-ln forck wool20.

21*

22.

Load - 360 psl of net atud cross-sectional area.23.

Rated as non load bearing.24.
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1.3.2 (cont'd)

NOTES

25. Noainal 2 * * etuds per note 17, spaced at 16" on canter.

26. Horlaontal joints In facing Material supported by 2 x * blocking vlchln vail.

27. Facings secured with 6 d casing nails. Nall holes predrllled and were 0.02" - 0.03" nailer 
than nail dlaaetcr.

28. Cavity Insulation consists of Mineral wool bats weighing 21b/ft2 of filled cavity area.

29. Interior wall face exposed to fire.

30. Exterior well face exposed to fire.

31. Non Inal 2 x * studs of yellow pine or Douglas-fir spaced 16" on center In a single row.

32. Studs as In note 31 except double row, with studs In rows staggered.

33. Six roofing nails with aetal-lath pads around heads to each 16"x *8" lath.

3A. Areas of holes leas than 2-3/4Z of area of lath.

35. Hood laths were nailed with either 3 d or 4 d nails, one nail to each bearing, and the end 
Joining broken every 7th course.

36. *i“ thick fiber board plaster base nailed with 3 d or * d cocoon wire nails spaced 4" - 6" on 
center.

37. 7/8" thick flberboard plaster base nailed with 5 d coonon wire nails spaced 4" - 6” on center.

38. Mineral wool bats 1.05-1.25 lb/ft* with waterproofed-paper backing.

39. Blovn-ln Mineral wool Insulation, 2.2 lb/ft2.

40. Mineral wool bats, 1.4 lb/ft2 with waterproofed-paper backing.

41. Mineral wool bats, 0.9 lb/ft2.

42. See wall design dlagran, below.

A

nr TT Ja

c

o

I b r

f

43. Duplicate specimen of W-4-W-7, tested simultaneously with W-4-W-7 in 18 ft. test furnace.
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Table 1.3.3
6" to less than 8" thick WOOD FRAMED WALLS

Performance Reference Number

Item
Code

Pre-
BMS-92

Post-
BMS-92

Rec
Hour*Thickness Construction Details Load Tine BMS-92 Notes

11, V’ thick, 1:2, 1:2 gypsum 
8” "Flame-proofed" wood flberbo- 

2 - both aides of vail.

6k" 2 x A stud va 
plaster on 7/ 
ard weighing 2.8 lb/ft

1 hr 1 1-3 1W-6-W-1 note
3

6*l" 2 x A atud vail, V thick, 1:3, 1:3 gypsua 
plaster on ln thick aagneslua oxysulfste wood 
flberbonrd - both sides of vail.________ _____

A5mln 3/A1 1-3W-6-W-2 note
3

Double rov of 2 x A studs, V thick 1:2, 1:2 
gypsua plaster applied over 3/8" thick perfor­
ated gypsua lath on both sides of vail. Mln- 
eral wool Insulation.

n/s7k" A3 2,A,5 11 hrU-7-W-3

Double rov of 2 x A studs, 5/8” thick 1:2, 1:2 
gypsua plaster applied over 3/8" thick 
ated gypsum lath over laid vlth 2" x 2 
gage vlre fabric, on both sides of vail

n/e7k" 1 hr 
15m ln A3 2.* IkW-7-W-A

perfor-
16

Notes:
1. Nominal 2 x A vood studs of No. 1 comon or better lumber set edgevlse. 2 x A plates at 

top and bottom and blocking at mid-height of vail.

proportions for plastered vails as follova: first ratio Indicates scratch coat mix, 
ht of dry plaster: dry sand; second ration Indicates brovn coat mix.

2. Mix 
vsig

3. Load - 360 pal of net stud cross-sectional area.

A. Nominal 2 x A studs of yellov pine of Douglas-flr spaced 16" ln a double row, with studs 
ln rows staggered.

3. Mineral wool bats, 0.19 lb/ft*.
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Table 1.4.1
Walls- Miscellaneous Materials
0" to less than 4" thick

Performance Reference Number
r

Pre-
BHS-92

Post- 
BHS-92 BKS-92

Item
Code

Ree
r Load ! TineConstruction DetailsThickness Notes Hours

Class brick veil - (bricks S-3/4"x 5-3/4"x 
3-7/8") V mortar bed - ccoaent/llme/sand; 
mounted in brick (9") wall with mastic and V 
asbestos rope.

n/a 1 hr. 73-7/8" 1.2W-3-H1-1 1
m

-
Core: 2" magnesium oxysulfate vood-fiber blocks n/a jl hr. 
laid In 
on both

13" 3W-3-H1-2 1= rtland cement-lime mortar; Facingspor
aid- I es; See note 3.

n/a !*t hr.blocks 3-7/8" thick 1Core: 8" x 4-7/8" glass 
weighing 4 lbs. each, 
lime mortar, horizontal mortar Joints relnfor-

3-7/8" •*U-3-H1-3
Laid In portland cement'

Iced with metal lath.

Notes:
TABLE 1.4.1

No failure reached at 1 hour.

glass blocks are assumed to be solid based oa other test data available for similar 
llov units which show significantly reduced fire endurance.

plaster required to develop this rating.

1.

2. These , 
but bo

3. Minimum of V of 1:3 sanded gyp:

able 1.4.2
Walls- Miscellaneous Materials
4" to less than 6" thick

Performance Reference Number

It: Pre-
BHS-92

Post-
BMS-92

RecCode Thickness Construction Details Load Time BMS-92 Notes Hours

V-4-Hi-l 4" Core: 3" magnesium 
blocks laid in port 
Facings: both sides per note 1.

sulfate wood-fiber n/a 2 hr. 1oxy
lan' 2d cement mortar;

Notes:
TABLE 1.4.2

2. *l" sanded gypsum piaster. Voids in hollow blocks to be not more then 30Z.
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Figure 1.5.1
Finish Ratings-Inorganic Materials
NUMBER OF 
ASSEMBLIES

10 The number In each box 
1* keyed to the last 
number In the Item Code 
column In the Table.
For example]

F.R.I.414

5

IS 16 14

7 12 S

116 2 13

10 1 8A 3 9
T

4824 36 60120

FIRE RESISTANCE RATING (HOURS)

Table 1.5.1
Finish Ratings-Inorganic Materials

Performance Reference Number
Rec

JFinish
Rating

Post-
BHS-92

Item
Code

Pre-
BMS-92

| F. R, 
Note* (min.)Construction Detail*Thickness HMS-9

9/16" 3/8" gypsum vsllboard faced with 3/16" cement 
asbestos board.

20 minutes 1 1. 2 ISF.R.-I-l

V' gypsum sheathing faoed with 3/16" cement as­
bestos board.

11/16" 20 minutes 1 1, 2 20P.R.-1-2

3/16" 3/16" cement asbestos board over uninsulated 
cavity.

10 minutes 1 1. 2 5F.R.-1-3

S minutes |3/16" j3/16" cement asbestos board over Insulated eavl- 1 1. 2 Sr.R.-i-4
las.

b/4" thick 1:2, 1:3 gypsum plaster over paper
ibacked metal lath.___________ _________

| 1-3i i3/4" 20 minutes 20IF.R.-I-S

!i0 I]3/4"

13/4" thick, lt5, ll7.S lime plaster on metal 
jleth. _

3/4"F.R.-I-6 thlcfcportland cement plaster on metal lath, 10 minutes 1 .1, 2t II3/4"F.R,-1-7 10 minutes 1 1, 2 10

!p.R.-I-8 l" thick neat gypsum plaster on metal lath. 35mlnutes 1,2,4 35!
13/4"3/4" thick neat gypsum plaster on mecol lath.F.R.-1-9 30 minutes 1 1,2,4 30

F.R.-I-10 3/4" :3/4" thick 1:2, 1:2 gypsum plaster on metal lath 15 minutes 1 1 ' 1-3 15(
IS alnucci 1 1-3 ISUn wood lathSi >7 JtF.R. mi

iV' thick, 112 , 113 gypsum plaster on wood lath 15 minutes 1 1-3 15F.R.1-12
I

F.R.1-13j 7/8" I V thick, 1:2, 1:2 gypsum plaster on 3/8" per-
■ ________ forated gypsum lath.________ ____________________

30 mlnutei 301 I 1-3
i

7/8" • V thick, 1:2, 1:2 gypsum pla
I plain or Indented gypsum plas

stor on 3/8" thick 
ter.

F.R.1-14 20 minutes 1 1-3 20
■

13/8" 3/8" gypsum wallboard. 10 minutes 1 1. 2 . 10F.R.1-15

V V1 gypsum wallboard. 15 minutes 1, 2 1 15F.R.1-16; 1
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Notes:
TABLE 1.5.1

Ing la the ti*e required to obtain an average temperaturo riae of 250 °P, or a aa 
iae of 325 °F, at the interface betveen the material being rated and the aubatrate

The finiah rat 
mingle point r 
being protected.

Teated in accordance with tho Standard Spocificationa for Eire Taata of Building Construction 
and Materials, ASA No. A2-1932.

1.

2.

firat ration, dry weight of plaatari dry weight of 
aand for brown coat.

Mi* proportion* for plaatar as follow*> 
aand for acratch coati second ratio, plaatari

3.

Neat plaster Beans unaanded wood-fiber gyp»>*» plaatar.4.

General Note:
. •*

■
iterial* can be found in the current literature.The finish rating of aodam building!•

I Table 152
Finish Rating — Organic Materials

Performance Reference Number
R.C

finish
Rating

Pre-
BMS-92

It) Post-
BKS-92

P.R.
Notes (ain.)Construction DetailsThickness BHS-92Coda

7/16“wood fiber board faced with 1/8" ceaent 
aabeatoa board.

15 alnutca 19/16" 1. 2FR-0-1 15

3/4" wood sheathing, aabeatoa felt weighing 14 
lb/100 ft2 and 5/32" ceaent aabeatoa shingles.

20 alnutca 129/32"PS-0-2 l, 2 20

W 1" thick aagnealua oxysulfate wood flberboard 
faced with 1:3. 1:3 gypsum plaatar. 1/2” thick.

20 minute*. 1FR-O-3 1-3 20

VL y thick wood flberboard. 5 alnutcaFt-Q-4 1 1. 2 5

ill. V thick flaaeproofed wood flberboard. 10 alnutcaPR-Q-5 1 1, 2 10

>1" thick wood flberboard faced-with thick 
1;2, 1:2 gypsum plaster.

1" 15 minutesPR-O-6 1 1-3 15

1-3/8" 7/8” thick flaaeproofed wood flberboard faced 
with y thick Ii2. 1:2 gypsum plaster.

PI-0-7 30 minutes 1 1-3 30

1-1/4"PR-0-8 1-1/4" thick plywood 30 minutes 35 >0

Notes:
lred to obtain an average taperature rise of 250°F, or a 
interface between the material being rated and the sub

1. The finish rating is tha time re 
single point rla* of 325«F, at L 
being protected.

Tasted in accordance with tha Standard Specificatlona for Fir* Tasts of Building Construction 
and Materials, ASA No. A2-1932.

Plaster ratios aa follows: firat ratio la for acratch coat, weight of dry plasters weight of 
dry sand) second ratio is for the brown coat.

equ
the strata

2.

3.

General Note:
The finiah rating of thinner materials, particularly thinner woods, have not bean Hated 
because the possible effects of shrinkage, warpaga, and aging cannot be predictod.
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Section II—Columns
Table 2.1.1
Reinforced Concrete Columns
Minimum Dimension 0" to less than 6"

Performance Reference Number

Item
Code

Minimum
Dimension

Pre-
BMS-92

Post-
BMS-92

Rec
Construction Details Load Time BMS-92 Notes Hours

6" x 6" Square Columns;Cravel Aggregate 
Concrete (4030 PSI); Reinforcement - Vertical 
4-7/8” rebars; Horlxontsl - 5/16" Ties 9 6"
pitch; Cover 1"._______________________ _____

6”C-6-RC-1 34.7
tons

62m In 7 1.2 1

6" x 6” Square Columns; Cravel Aggregate 
Concrete (4200 PSI); Relnforcenent - Vertical 
4-*i" rebars; Horizontal - 5/16" Ties 8 6" 
pitch; Cover - 1”.________________________

6" 21 69m InC-6-RC-2 7 1.2 1
Cons

Notes:
TABLE 2.1.1 
1. Collapss

2. British Test.
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Figure 2.1.2
Reinforced Concrete Columns 
Minimum Dimension 10" to less than 12"

NUMBER OF 
ASSEMBLIES

25

23
1° I

22

The number In each box 
i» keyed to the last 
nusber in the Item Code 
column In the Table.
For example:

21

- 19

- • 18

C-11-RC41415
5 4-

5

-Jl.

108 3?*26
41411 9 16 177 2112 1320 1

0 4321

FIRE RESISTANCE RATING (HOURS)

Table 2.1.2
Reinforced Concrete Columns
Minimum Dimension 10" to less than 12"

Performance Reference Number

Pre- | 
BHS-92

Item
Code

Post-
BMS-92

Rec
HoursConstruction Details TimeDimension Load BMS-92 Notes

10" Square Colusa; Aggregate concrete (4260 
PSI); Reinforcement - Vertical 4- IV rebars; 
Horizontal - 3/6" Ties g 6" pitch; Cover IV*.

92.2
tons

1 hr. | 
2nln.

7C-10-RC-1 10" 1 1

ate concrete (2325 
tlcal 4- V reba 

Horizontal - 5/16" Ties 9 6" pitch; Cover

46.7
tons

1 hr. 
S2mln

10" Square Colusa; Aggreg 
PSI); Reinforcement - Var

7C-10-RC-2 10" 1 1-3/d

I
10" Square Column; Aggregate concrete (5370 
PSI); Reinforcement - Vertical 4- V rebars; 
Horizontal - 5/16" Ties 9 6" pitch; Cover 1".

46.5
tons

2hr. 710"C-10-RC-3 2.3 2
f

10” Square Coluais;Aggregate concrete (5206 
PSI); Reinforcement - Vertical 4- V rebars; 
Horizontal - 5/16" Ties 9 6" pitch; Cover 1".

46.5
tons

2 hr. 7C-10-RC-4 10" 2.7 2

gate concrete (5674 
rtlcal 4- V reba

46.7
tons

2 hr.quare Column*;Aggre 
Reinforcement - Ve

10" S 
PSI);
Horizontal - 5/16” Ties 9 6" pitch; Cover

7C-10-RC-5 10” 1 2
rV'.

66 1 hr. 
i3 min

110" Square Columns;Aggregate concrete (5150 
PSI); Reinforcement - Vertical 4- lV rebars; 
Horizontal - 5/16" Ties 9 6" pitch; Cover 1".

710" 1C-10-RC-6 1-3/4
tons

10" Square Columns'■ Aggregate concrete (5580
PSI): Reinforcement - Vertical 4- V rebars;

62.5
Itona

1 hr. 
38mln

710" 1[C-lO-RC-7 14
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2.1.2 (cont’d)

Columns with Minimum Dimension 10" Co Less Than 12"

Reference NumberPerformance

Post-
BMS-92

Rec
Hours

Pre-
BMS-92

Minimum
Dimension

Item
Code NotesBHS-92Load TimeConst niceIon Details

Continued - Horizontal - 5/16" Ties 0 6" 
pitch; 1" Cover._____ _________________C-10-RC-7

1 1-3/47Square Columns;Aggregate conerctc(4080 PSI) 
forcoment - Vertical 4- 1-1/8" rebar

72.8
tons

1 hr. 
<Smln,

10"10"C-10-RC-8
Rein
Horizontal - 5/16" Ties 0 6" pitch; 1-1 
Cover _________

rs;
/8"

2kAggregate concrete(2510 PSI) 
tlcal 4- V rebars; Horizon- 

1".

7 151 2 hr. 
16m in10" are Columns; 

cement - Vcr
10" Squ

for
>10-RC-9

Re Id
tal - 5/16" Ties 0 6" pitch; Cover

tons

^10-RC-1( 12 2k;Aggregate concrete(2170 PSI) 
rtlcal 4- k" rebars; Horlzon-

45 72 hr. 
14min

10" 10" are Columns 
cement - Ve

Squ
forRein

tal - 5/16" Ties 0 6" pitch; Cover
tonsrs;

1".

7 1 210” Square Columns;Gravel aggregate concrete 
(4015 PSI); Reinforcement - Vertical 4- V 
rebars; Horizontal - 5/16" Tics 0 6” pitch; 
Cover I".

46.5 
tons

2 hr.
6 min

10">10-RC-11

lk61 7 111" 11" Square Columns;Gravel aggregate concrete 
(4150 PSI); Reinforcement: Vertical 4- IV' 
rebars; Horizontal 3/8" Tics 0 7k" pitch;
Cover IV ■ 

1 hr. 
23mln

>ll-RC-l;
tons

lk7 161 1 hr. 
26m in11" Square Columre; Gravel aggregate concrete 

(4380 PSI); Reinforcement: Vertical 4- lk" 
reba 
lk".

11"7-11-RC-l: tons
ra; Horizontal 3/8" Ties 0 7k" pitch; Cover

11" 11" 61 7 1 3Square Columns;Cravel aggregate concrete 
0 PSI); Reinforcement! Vertical 4- lk" 

pitch; 
lk".

3 hr. 
9 min

:-ll-RC-14
(414
rebars; Horizontal 3/8"Tle80 7k" 
mesh around reinforcement; Cover

tons
Steel

11" 11" 7 2-5Square Column; Slag aggreg 
0 PSI); Reinforcement: Vcr

91 2 hr. 2:-ll-RC-l! ate concrete 
tlcal 4- lk"(369

rebar; Horizontal 3/8” Ties 0 7k" pitch; Cover 
lk".

3k11" Square Columro>Limestone aggregate concrete 
(5230 PSI); Reinforcement: Vertical 4- lk" 
rebars; Horizontal 3/8" Ties 0 7k" pitch; Cover 
lk".

711" 91.5
tons

3 hr. 
41m in 1:-n-RC-K

3kii" 91.5
tons

7 111" Squ 
0 P

are Columns;Linestone aggregate concrete 
SI); Reinforcement; Vertical 4- lk"

3 hr. 
47mln

:-ii-rc-ij
(553
rebars; Horizontal 3/8" Ties 0 7k" pitch; Cover 
lk".

2-4,67 22 hr.11" Squ 
(5280 P
rebars; Horizontal 3/8" Ties 0 7k" pitch; Cover

are Columro; Limestone aggregate concrete 
SI); Reinforcement; Vertical 4- lk"

91.5
tons

11":-ii-rc-ii

lk"

2.77 211" 71.4
tons

2 hr.11- Square Columns;Limestone aggregate concrete 
0 PSI); Reinforcement: Vertical 4- 5/8"

:-ll-RC-l<
(418
rebars; Horizontal 3/8" Ties 0 7" pitch; Cover 
lk".

A-61



2.1.2 (cont'd)

Colun with Klnlnun Dinenslon 10" to Less Than 12"

Pcrfornance Reference Number

Minlsun
Dinenslon

Pre-
BM5-92

Post-
BMS-92

It) Rec
Construction Details Load TineCode BMS -92 Notes

11" Square Column; Gravel Concrete (<530 PSI) 
Relnforcenent: Vertical 4- S/8" rebars 
Horizontal 3/8" Ties 8 7" pitch; Cover 
with V plaster. ______________

58.8 72 hr a, 2.3.9, 1*111"C-ll-RC-

iy20

iCravel concrete (3520 PSI) 7vari­
able

1 hr. 
24nln

1.8 211" 11 Square Col 
Relnforcaent: Vertical 4- 5/8" rebar 
Horizontal 3/8" Ties 8 7" pitch; Cover

C-ll-RC-
21

58.8
tons

711" Square Colunns; Aggregate concrete (3710 
PSI); Relnforcenent: Vertical 4- 5/8" rebars; 
Horizontal 3/8" Ties 8 7" pitch; Cover IV.

2 hr. 2.3
10

211"C-ll-RC-
22

! (3790 58.8
tons

2 hr. 7 2.311" 11" Square CoIusds;Aggregate concrete 
PSI); Relnforcenent: Vertical 4- 5/8" rebars; 
Horizontal 3/8" Ties 8 7" pitch; Cover iy.

2C-ll-RC-

* ! 1023

11" Square Colunns;Aggregate concrete (4860 
PSI); Relnforcenent: Vertical 4- 5/8" rebars; 
Horizontal 3/8" ties 8 7" pitch; Cover iy.

86.1
tons

1 hr.
2 On In 7 111" 1-1/3C-ll-RC-I 24!

11” Square Colunns;Aggregate concrete (4850 
PSI); Relnforcenent: Vertical 4- 5/8" rebars; 
Horizontal 3/8" ties 8 7" pitch; Cover IV.

58.8
tons

71 hr. 
59a In 111" 1-3/4C-ll-RC-

25

ate concrete (3834 
deal 4- 5/8" rebars; 

Horizontal 5/16" ties 8 AV'pltch; Cover iy.

71.4
tons

S3aln 711" 11" Square Colunns;Aggreg 
PSI); Reinforcesrent: Ver

1 3/4C-ll-RC-'
26

Notes:
TABU 2.1.2

Failure node - collapse.1.

2. Passed two hour fire exposure.

3. Passed hose strean test.

4. Reloaded effectively after 48 hours but collapsed at load In excess of original teat load.

5. Falling load was 150 tons.

6. Falling load 112 tons.

Failed during hose strean teat.7.

Range of load 58.8 tons (Initial) to 92 tons (92 nln.) to 60 tons (80 nln.).8.

Collapsed at 44 tons In reload after 96 hours.9.

10. Withstood reload after 72 hours.

11. Collapsed on reload after 48 hours.
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Table 2.1.3
Reinforced Concrete Columns
Minimum Dimension 12" to less than 14"

Performance | Reference Number

Minimum
Dimension

Pre-
BMS-92

Post- 
BKS -92

Rec
Hours

Item
Code Construction Details Load BMS-92Time Notes

>112” Squ 
(2647 P
rebars; Horizontal 5/16" ties 9 44 pitch; Cover

are Columns;Gravel Aggregate Concrete 
SI); Reinforcement: Vertical 4- 5/8"

78.2
tons

38mln 112" 7C-12-RC-1 1

2".

Reinforced Columro with 14" concrete outside of 
reinforced steel; gross diameter or side of 
column: 12";Croup I, Column A. _

12"C-12-IC-2 6 hr a. 1 2.3 6

12" Description ss per C-12-RC-2; Group I, ColumnC-12-RC-3 4 hrs. 41 2.3
B.

12"C-12-RC-4 Description as per C-12-RC-2; Group II, Column 4hrs. 1 2,3
A.

12"C-12-RC-5 Description as per C-12-RC-2; Group II, Column 24! hrs. 
)0 min

1 2,3
B.

12"C-12-RC-6 Description as per C-12-RC-2; Croup III, Column hrs. 1 2.3 3
A.

C-12-RC-7 12" Description as per C-12-RC.-2; Group III, Column 1 2.3hrs. 2
3

12"C-12-RC-8 Description as per C-12-RC-2; Croup IV, Column 2 hrs 2.3 21
A.

142,3Description as per C-12-RC-2; Group IV, Column 1 hr. 
30mIn.

1C-12-RC- 12"
9 B.

Notes:
TABLE 2.1.3

1. failure mode - unspecified structural.

2. Croup I - Includes concrete having calcareous 
than 10 percent of quartz, chert and

Croup II- Includes concrete having trap-rock aggregate applied without metal ties and also
dstone, or granite aggregate, If held in place with wire 

mesh or expanded matal having not larger than 4-ln. mesh, weighing not lass than 
1.7 lb/yd2, placed not more than 1 In. from the surface of the concrete.

Croup III-lncludes concrete having cinder, sandstone, or granite

aggregate containing a combined total of not more 
flint for tha coarse aggregate.

concrete having clndar, san

aggregate tied with No. 5 gage 
steel wire, wound spirally over the column section on a pitch of 8 In., or equivalent 
ties, and concrete having siliceous aggregates containing a combined total of 60 

lint. If held In plac 
ah, weighing no 
ha

per-
ndede with wire mesh or expa 

ess than 1.7 lb/yd2 placed not
cent or more of quartz, chert, and f 
metal hsv 
more than

1than 4-ln. me 
e surface of t'lng not larger 

1 In. from th

Croup IV- includes concrete having siliceous aggregates containing a combined total of 60 
percent or more of quartz, chert, and flint, and tied with No. S gage steal wire 
wound spirally over the column section on a pitch of 8 In., or equivalent

pings of aggregates and ties are the soma as for structural steel columns protected 
dly with concrete, the ties to be placed over tha vertical reinforcing bars end the mesh.

concrete.

tios.

3. Crou 
soli
where required, to be placed within 1 In. from the surface of the column.

Column A - working loade are essu-jed as carried by the area of the column lnslda of the linos 
circumscribing the reinforcing steel.

Column B - working loads are assumed as carried by the gross area of tha column.
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Table 2.1.4
Reinforced Concrete Columns
Minimum Dimension 14" to less than 16"

Performance Reference Number

Pre-
BHS-92 BMS-92

Post- 
BMS -92

Rec 
Hour aHlnimua

Dloenilon
Item
Code LoudConstruct ion Details Time Notes

86 1 hr. 
22 min

714" Square Columns;Gravel aggregate concrete 
(4295 PSI); Reinforcement: Vertical 4- 3/4" 
rebare; Horizontal k" ties ? 9" pitch; Cover 
lk". ____________________________________

14" 1 lk":-14-rc-i
TONS

1Reinforced concrete column) with Ik" concrete 
outside reinforcing ateel; gross diameter or 
side of colusm 14";

7 hr a 2.314" 7C-14-RC-2

Croup Is Column A.

15 hr aDescription as per Item C-14-RC-2; Group II, 
Column B,_________ _________________

2.314” 5C-14-RC-3

15 hrsDescription at per item C-14-RC-2; Croup III; 
Colusei A.

2.314" 5Q-14-RC-4

13 hr 8 
30m inDescription as per item C-14-RC-2; Croup IV; 

Coluac B. __________________
2,3 3k14"C-14-RC-5

14 hraDescription aa par Itam C-14-RC-2; Croup III, 
Column A.

2.314" 4C-14-RC-6

12 hrs
3 Cm inptlon as per Item C-14-RC-2; Croup III,14" 2,3 2kDescrl

Column
G-14-RO-7

1C-14-RC-2; Croup IV, 2 hrs 
30m In

14" description as per It) 
Column A.

2,3 2kC-14-RC-8

11 hr 
10 min

Description as per item C-14-RC-2; Croup IV; 2,3 lk14"C-14-RC-
Col B.9

Notes:
TABLE 2.1.4

1. Failure mode - main rebars buckled between links at vsrloua points.

2. Croup I - Includes concreta having calcareous agg 
than 10 percent of quarts, chart and fl

Croup II- Includes concreta having trap-rock aggregate applied without metal ties and also 
concrete having cinder, sandston 
mesh or expanded metal having no 
1.7 lb/jrd2.

regate containing a combined total of not more 
lnt for the coarse aggregate.

aggregate, If held In place with wire 
4-In. meat), weighing not leas than

or granite 
arger than

placed not more than 1 in. from the surface of the concrete.

Croup Ill-lncludes concrete having cinder, sandstone, or granite aggregate tied with No. 5 
eteel wire, wound s 
ties, and concrete 
cent or more of 
metal hav 
more chan

8*8®
lent
per-
nded

plrally 
having siliceous 

and f

over the column aectlon on a pitch of 8 in., or 
a88**g*t*» contain 
lint, if held In p

cqulva 
of 60 

sh or expa
mesh, weighing not less than 1.7 lb/jrd2 placed not 

f the

a combined totalIng
lacquarts, chert, 

lng not larger than 4 
1 In. from the surface o

e with wire me
-In.

concrete.

Croup IV- Includes concrete having siliceous aggregates containing
percent or more of quarts, chert, and flint, and tied with No. 5 gag 
wound spirally over tba column section on a pitch of 8 in., or equlv

3. Crouplngs of aggregacea and ties are the same at for structural steel columns protected
solidly with concrete, the ties to be placed over the vertical reinforcing bars and the mesh, 
where required, to be placed within 1 In. from the surface of the column.

a combined total of 60 
e ateel wire
alent ties.

Column A - working loads are assumed as carried by the area of the column inside of the lines 
circumscribing the reinforcing steel.

Column B - working loads are assumed ae carried by the gross area of the column.
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Figure 2.1.5
Reinforced Concrete Columns
Minimum Dimension 16" to less than 18"

NUMBER OF 
ASSEMBLIES

10
1

The nunber la each box 
Is keyed to the last 
number In the Item Code 
column la the Table.
For example:

QC-16-RC;
5 “

'
11;

63' 1 9 7 9 5 42 10
T T T

2 3 4 31 6 7 8 9 100

FIRE RESISTANCE RATINC (HOURS)

Table 2.1.5
Reinforced Concrete Columns
Minimum Dimension 16" to less than 18"

Performance Reference Number

Item
Code

M In lmum 
Dimension

Pre-
BHS-92

Post- 
HS -92

Rec
HoursConstruction Details Load Time BMS-92 Notes

16" 16" Square Columns; Gravel aggregate concrete 
(4550 PSI); Reinforcement: Vertical 8- 1-3/8" 
rebars; Horizontal S/16" ties 0 6" pitch 1-3/8" 
below column surface and 5/16" tics at 6" pitch

C-16-RC-1 237
tons

1 hr. 7 1-3 1

linking center rebars of each face forming a 
smaller square In column cross section.

16" Square Columrn; Cravel aggregate concrete 
(3360 PSI); Reinforcement; Vertical 8- 1-3/8" 
rebars; Horizontal 5/16" ties at 6" pitch; 
Cover 1-3/8"

C-16-RC-2 16" 210 2 hr. 7 2,4-6 2

C-16-RC-3 16" 16" Square Columns; Gravel aggregate concrete 
(3980 PSI); Reinforcement: Vertical 4- 7/8" 
rebars; Horizontal 3/8" ties 9 6" pitch; Cover

123.5
tons

2 hr. 7 2.4,7 2

1".

16" Reinforced concrete column with IV concrete 
outside relnforc
aide of column:

C-16-RC-4 9 hrs 8,9 91
lng steel; gross diameter or 
16*’; Croup I, Column A.

Description as per C-I6-HC-4; Croup I. Column BC-16-RC-S 16" 6 hrs 8,9 6

16" Description as per C-16-RC-4; Croup II, ColumnC-16-RC-6 I 6 hrs 1 8.9 6
A. !
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2.1.5 (coat’d)

|i HIn 1mm Dimension 16" Co Less Than 18"

j Reference NumberPerformance

Pre-
BMS-92

Poat-
BHS-92

Minimum
Dlmenalon

Rec 
Hour aLoad BKS-92TimeConstruction Detail* NotesCoda

4 hri 1Description aa per C-16-RC-4; Croup IIj Column16" 8.9C-16-RC-7 4
B.

Deacrlptlon aa per C-16-RC-4{ Croup III, Col- 
umn A. __

5 hr a. 116” 8.9C-16-RC-8 5

3 hra. 
30a In.

1Description aa per C-16-RC-4; Group III, Co- 
luan B,

16" 8.9C-16-RC-9 ft

Deacrlptlon aa per C-16-RC-4; Croup IV, Column 3 hra. 116" 8.9C-16-RC- 3
10 A.

2 hra. 1Deacrlptlon as per C-16-RC-4; Croup IV, Column16" 8.9C-16-RC- 2
11 B.

1
! Notes:I

TABLE 2.1.5

1. Column passed 1 hour fire teat.

2. Column passed hose stream test.

3. No reload specified.

4. Colt passed 2 hour fire test.

reloaded successfully after 24 hours.5. Colt

6. Reinforcing details as C-I6-RC-1.

7. Column passed reload after 72 hours.

8. Croup I - Include* concrete having calcareous aggregat 
than 10 percent of quartz, chert and flint fte containing a combined total of not more 

_or the coarse aggregate.

Croup II- Includes concrete having trap-rock aggregate applied without metal ties and also
log cinder, sandstone, or granite aggregate, If held In place with wire 
nded metal having not larger than 4-ln. mesh, weighing not less than 
placed not more than 1 In. from the surface of the concrete.

concrete hav:
mesh or expan
1.7 lb/yd2,

Croup III-lnclude* concrete having cinder, sandstone, or granite aggregate tied with No. 5 gaga 
steel wire, wound spirally over Che column section on a pitch of 8 In., or equivalent 
ties, and concrete having siliceous aggregates containing a combined total of 60 per- 

quartz, chert, and flint, if held In place with wire mesh or expanded 
having not larger than 4-ln. mesh, weighing not less than 1.7 lb/yd2 placed not 
han 1 In. from the surface of the concrete.

cent of more of 
metal 
more t

Croup IV- Includes concrete having siliceous aggregates containing a combined total of 60 
percent or more of quartz, chert, and flint, and tied with No. 5 gage steel wire 
wound spirally over the column section on a pitch of 8 In., or equivalent ties.

9. Crouplngs of aggregate* and ties are the same as for structural ateel columns protected
solidly with concrete, the tic* to be placed over the vertical reinforcing bars and the mesh, 
where required, to be placed within 1 In. from the surface of the column.

Column A - working loads are assumed aa carried by the area of Che column inside of the lines 
circumscribing the reinforcing steel.

Column 8 - working loads are assumed as carried by the gross are* of the column.
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Table 2.1.6
Reinforced Concrete Columns
Minimum Dimension 18" to less than 20"

Performance Reference Number

Minimus
Dimension

Iren
Code

Pre-
Tlae B MS-92

Post-
BMS-92

Rec
RouraConstruction Details Load BMS-92 Notes

18" Reinforced Concrete Columnsvlth IV concrete 
outside reinforced steel; gross diameter or 
side of column; 18"; Croup I, Column A.

C-18-RC-1 11 hrs 1.21 U

18" Description as per C-18-RC-1; Croup I, ColumnC-18-RC-2 hrs. 1 1.2 8
B.

18” Description os per C-18-RC-1; Croup II, ColumnC-18-RC-3 7 hrs I 1.2 7
A.

18" Description ss per C-18-RC-1; Croup XI, ColumnC-18-RC-4 S hrs 1 1.2 5
B.

18" Description ss per C-18"RC-1; Croup III, Co- 
lumn A.

C-I8-RC-5 6 hrs 1 1.2 6

18" Description ss per C-18-RC-1; Croup III, Co­
lumns.

C-18-RC-6 4 hrs 1 1.2 4

18 Description as per C-18-RC-1; Croup IV, ColumnC-18-RC-7 3 hrs 
30. In 3*s1 1.2

A.

18" Description as per C-18-RC-1; Croup IV, ColumnC-18-RC-8 2 hrs
30. In 2*11 1.2

B.

Notes:
TABLE 2.1.6

1, Croup I - Includes concrete having calcareous 
than 10 percent of quartz, chert snd

aggregate containing s combined total of not morm 
flint for the coarse aggregate.

Croup II- Includes concrete having trap-rock aggregate applied without metal tiea and also 
concrete haw 
mesh or exp 

lb/ydZ.

vlng 
ende
placed not more than 1 In. from the surface of the concrete.

. cinder, sandstone, or granite 
ed metal having not larger than

aggregate. If held In place with wire 
4-in. mesh, weighing not lest then

1.7

Croup III-lncludes concrete having cinder, eandstone, or granite aggregate tied with No. 5 gage 
plrally over the column section on a pitch of 8 In., or equivalent 
having elliceous aggregates containing a combined total of 60 
rtz. chert, and flint, If held In place with wire mesh or expa 
ger than 4-ln. mesh, weighing not less than 1.7 lb/yd2 placed not 
, the surface of the concrete.

steel wire, wound a 
ties, and concrete per-

ndedcent or more of 
metal 
more t

quar
lerhaving 

han 1
not 

In. from

Croup IV- Includes concrete having siliceous aggregates containing a combined total of 60 
percent or more of quartz, chert, and flint, and tied with No. 5 gage steel wire 
wound spirally over the column section on a pitch of 8 In., or equivalent Clea.

pings of aggregates 
solidly with concrete, 
where required, to be placed within 1 In. from the surface of the column.

Column A - working loads arn assumed as carried by the area of the column Inside of the lines 
circumscribing tho reinforcing steel.

Column B - working loads aro assumed as carried by the gross area of tho column.

2. Crou and tica are the same as for structural steel columns protected 
the ties to be placed over the vertical reinforcing bars and the mesh.
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Figure 2.1.7
Reinforced Concrete Columns
Minimum Dimension 20" to less than 22"
HUKBEK OF 
ASSEMBLIES

Hie number in each box 
la keyed co the last 
number In the Item Code 
column in the Table.
For example!

10

C-20-RC46

|
5

I*

11 6>2

57•91031
T T TT

6 7 8 104 5 92 3 1110 12

FIRE RESISTANCE RATING (HOURS!

Table 2.1.7
Reinforced Concrete Columns
Minimum Dimension 20" to less than 22"

j Reference NumberPerformance

Minimum
Dimension

Item
Code

Pre-
BMS-92

I Post- 
BMS-92 (BMS -92

R«c
Construction Details Load Time Notes Hours

20" 20" Square Columns;Cravel aggregate concrete 
(6690 PSI); Reinforcement: Vertical 4- 1-3/4" 
rebars; Horizontal 3/8” wire 8 6" pitch; Cover 
1-3/4".

367 l2 hr. 
tons

C-20-RC-1 7 1-3 2

20" 20" Square Columns; Gravel aggregate concrete 
(4330 PSI); Reinforcement: Vertical 4- 1-3/4" 

Horizontal 3/8" Ties 9 6" pitch; Cover

327 2 hr.C-20-RC-2 7 1,2,4 2
tons

rebars;
1-3/4"

20V 2 Ok" Square Columns; Cravel aggregate concrete 
(4230 PSI); Reinforcement: Vertical 4- 1-1/8" 
rebar; Horizontal 3/8" wire 9 5" pitch; Cover 
1-1/8".

199 2 hr.
tons i6oln.

C-20-RC-3 7 5 2-3/4

Reinforced Concrete Column with IV concrete 
outside of reinforcing steel; gross diameter or 
side of column! 20"; Croup I, Column A.

12 hr20” 1C-20-RC-2 6,7 12

Description as per C-20-RC-4; Croup I, Column 9 hr a20" 1C-20-RC-: 6,7 9
B.

9 hrs 1Description as per C-20-RC-4; Group II, Co- 
lunn A. __

20"C-20-RC-I 6.7 9

Description as per C-20-RC-4; Croup II, Co-
lumi B.__________

C-20-RC- W
6 hrs 1 6,7 6
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2.1.7 (cont'd)

Minimus Dlaenalon 20" to Leas Than 22”

Performance Reference Number

Item
Code

Minimum
Dlaenalon

Pre-
BHS-92

Post-
BHS-92

Rec
HouraConstruction Details Load Time BHS -92 Notea

Description as por C-20-RC-4; Croup 111, Co- 
lunn A. _____________________ _

1 6.720" 7 hra. 7C-20-RC-
8

20" S hra. 1 6.7Description as per C-20-RC-4; Croup III, C0-
luon B._____ ______ _____________ _________ __

5C-20-RC-
_9_

20" 1Description as per C-20-RC-4; Croup IV, Colusn 4 hra. 6,7 4C-20-RC-
10 A.

20" 1Description as per C-20-RC-4; Group IV, Column 6.7 3C-20-RC- 3 hra
11 B.

Notes:
TABLE 2.1.7

1. Passed 2 hr. fire test.

2. Passed hose stress test.

3. Failed during reload at 300 tons.

4. Passed reload after 72 hours.

5. Failure mode - collapse.

6. Croup I - Includes concrete having calcareous
than 10 percent of quartz, chert and

Croup II- Includes concrete having trap-rock aggregate applied without metal ties and also
concrete having cinder, sandstone, or granite aggregate. If held In place with wire 
mesh or expanded metal having not larger than 4-tn. mesh, weighing not less than 
1.7 lb/yd2, placed not moro than 1 In. from the surface of the concrete.

aggregate containing a combined total of not more 
flint for the coarse aggregate.

Croup III'Includes concrete having 
plral
hav

cinder, sandstone, or granite aggregate tied with No. 5 gage 
ly over the colu.nn section on a pitch of 8 In., or equivalent 

aggregates containing a combined total of 60 per- 
llnt. If held In place with wire mesh or expanded 
sh, weighing not leas than 1.7 lb/yd2 placed not

aggregates containing
and flint, and tied wl

i steel wire, wound o 
ties, and concrete 
cent or more of

lng siliceous 
quartz, chert, and f 

metal having not larger than 4-ln. me 
more than 1 In. from the surface of t concrete.

Croup IV- Includes concrete having siliceous 
percent or more of qua 
wound spirally over th

a combined total of 60 
th No. 5rtz, chert,

e column section on a pitch of 8 In., or equ
gage steel wire 
ulvalent ties.

7. Groupings of aggregates and ties are the same as for structural steel columns protected 
solidly with concrete, the ties to be placed over the vertical reinforcing bars and the 
mesh, whora required, to be placed within 1 In. from the surface of the column.

Column A - working loads are assumed as carried by the area of the column lnalde of the 
lines circumscribing the reinforcing steel.

Column B - working loads are assumed as carried by the gross area of the column.

i
!
■

i

!
■

■

!

'!
■

!
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Table 2.1.8
Hexagonal Reinforced 
Concrete Columns

;!
t

Minimum Dimension 12" to less than 14"

Performance Reference Nuaber

Minima
Dlnension

Pre-
BKS-92

Post- 
BMS -92

Item
Code

Rec
Construction Details Load Tine BHS-92 Notes Hours

788 58 air
tons

1 3/412" 12" Herts 
concrete
Bh" rebars; Horizontal Reinforcement - helical 
5/16" vlndlng on IV* pitch: cover 1/2".

gonal Column; Gravel aggregate 
(4420 PSI); Vertical Relnforcenent

C-12-flRC-
1

1 hr. 7 278.7
tons

112" 12” Hexagonal Columns; Cravel aggregate concre 
te (3460 PSI); Vertical Relnforcenent 8- V 
rebar; Horizontal Re Inf ore 
vlndlng 6 IV' pitch: Cover V.

C-12-flRC-
2

t 5/16" helical

Notes:
TABLE 2.1.8

1. Failure Mode - collapse.

2. Test stopped at 1 hour.

fable 2.1.9 
Hexagonal Reinforced 
Concrete Columns
Minimum Dimension 14" to less than 16"

Performance I Reference Nueber

I tea 
Code

Minima
Dimension

Pre-
BMS-92

Post- 
BMS -92

Rec
HoursConstruction Details Load j Tlae BMS-92 Notes

C-14-HRC- 14" 14" Hexagonal Coluana;Cravel aggregate concrete 
(4970 PSI); Vertical Reinforcement 8- 1/2" 
rebar; Horizontal 5/16" helical vlndlng on 2" 
pitch; Cover *i".

90 2 hr. 7 1-3 21 tons

Notes:
TABLE 2.1.9

Withstood 2 hour fire test.1.

2. Withstood boss stress teat.

3. Withstood reload after 48 hours.
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Table 2.1.10
Hexagonal Reinforced 
Concrete Columns
Diameter—16" to less than 18"

Performance Reference Number

Item
Code

Hlniaua
Dimension

Rec
Hours

Pre-
BHS-92

Post- 
BMS -92Construction Details BMS-92Load Time Notes

1-3/416" 16" Hexagonal Column; Cravel concrete (6320 
PSI); Vertlcel Reinforcement 8- 5/8" rebar; 
Horizontal Reinforcement 5/16" helical winding 
on 3/4" pitch; Cover S".

7C-16-HRC- 140
tons

1 hr. 1
1 55 all

16" 16" Hexagonal Columra; Cravel aggregat 
(5580 PSI); Vertical Reinforcement 8-

C-16-RRC- e concrete 124 
5/8"

rebar; Horizontal Reinforcement 5/16" helical 
winding on 1-3/4" pitch; Cover V.

7 2 22 hr.
2 toes

I:
Notes:■

; TABLE 2.1.10

1. Failure Mode - CollapseI
2. Failed on furnace removal.

I

Table 2.1.11
Hexagonal Reinforced 
Concrete Columns
Diameter—20" to less than 22"

;

/ Performance Reference Number

? Item
Code

Minimum
Dimension

Rec
Hours

Pre-
8MS-92

Poat- 
BMS -92Construction Details, Load Time BMS-92 Notes

20" 20" Hexagonal Columns; Cravel Concrete (6 80 
PSI); Vertical Reinforcement: 3/4" rebar; 
Horizontal Reinforcement: 5/16" helical vlnd- 
lng on 1-3/4" pitch; Cover V.

C-20-IIRC- 211 72 hr. 1 2
1 tons

■ 20" 20" Hexagonal Columi*; Cravel Concrete (5080 
PSI); Vertical Reinforcement: 3/4" reba 
zontal
pitch; Cover V*.

C-20-HRC- 184 7 2.3.42 hr. 
15m In2 Horl- tons

3/4"Reinforccnent: 5/16" wire on 1-:
:

Notes:■

: TABLE 2.1.11

1. Column collapsed on furnace removal.
I

2. Passed 2*t hr. fire test.

1 3. Passed hose stream teat.

4. Withstood reload after 48 hours.

A-71



Table 2.2
Round Cast Iron Columns

Performance Reference Number

Hlnlsua
Dimension

It. Prc-
BMS-92

Post-
BNS-92

Rec
TineConet met Ion Detail* load BHS-92Code Notea Hour*

1/230a InColumn: .6" aln. thlcjmcaa aetal. unprotected.7" O.D.C-7-CI-1

4 5a In7" O.D. Column: .6" aln. aetal thickness concrete 
filled, outalde unprotected.

C-7-CI-2 1
1/4

Colum .6" minimum netal thlckneaa; Protec­
tion: lH" Portland cement planter on high 
ribbed netal lath, V broken air apace.

3 hr*11" O.D.C-ll-CI-3 1
3

2 hr* 
30 ni.

11" O.D. Coluan: .6" ain. aetal thickness; Protection: 
2" concrete other than alllceoua aggregate.

C-ll-Cl -4 1 2-1/2

1Coluan: 7" O.D. .6" aln. netal thlcknea:*; 
Protection: 2" poroua hollow tile, 3/4" a 
between tile and coluan. outside wire ties.

3 hra.12.5"O.D.C-12-CI-5 3ortar

i7.6" O.D. Coluan: 7" I.D., 3/10" aln. thickness aetal,
concrete filled unprotected.

30a In1-7-CI-6 1/2

18.6" O.D. Coluan: 8" I.D., 3/10" aln. thicknesa aetal, 
concrete filled reinforced with 4- 3*i"x 3/8" 
angles, in fill; unprotected outside.

:-8-CI-7 1 hr. 1

figure 2.3 
Steel Columns- 
Gypsum Encasements

NUMBER OF 
ASSEMBLIES

10
The nuaber in each box 
is keyed to the laat 
nuaber in the Item Code 
column in the Table.
For example:

C-SC-A3

5

11 12

9 8

5 10 6

*1 3 2 7 4 13
T T T T
3 4 S 6 70 1 2 8 9 10

FIRE RESISTANCE RATING (HOURS)
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I

Table 2.3 
Steel Columns- 
Gypsum Encasements

Performance Reference NumberMinimum 
Area of 
Solid 

Material
Item
Code

Pre-
8MS-92

Post-
BMS-92

Recc.
HoursConstruction Details Load Time BHS-92 Notes

Steel 
1" 1: 
lath: one layer.

protected with 3/4" 1:3 sanded gypsum or 
2k Portland cement plaster on wire or

C-SC-1 1 hr. 1
1

C-SC-2 Same as C-SC-1; two layers. 12 hrs 
30m In

2-1/2

130 in2 2" solid blocks with wire mesh in horizontal 
joints, 1" mortar on flange, reentrant space 
filled with block and mortar.

2 hrsC-SC-3 1 2.

ISO In.2C-SC-* Same as C-130-SC-3 with V sanded gypsum plas- 
ter-

S hrs 1 5

130 in.2 2" solid blocks with wire mesh in horizontal 
reentrant space

C-SC-S 2 hrs 
30 mli

1 f—1/2
Joints, 1" mortar on flange, 
filled with gypsum concrete.

150 in.2 Same as C-130-SC-5 with k” sanded gypsum pias­
ter;

C-SC-6 5 hrs 1 5

300 in.2 4" solid blocks with wire mesh in horizontal 
Joints, 1" mortar on flange reentrant spaco 
filled with block and mortar.____________________

4 hrs,C-SC-7 1 4

t
1300 in.2 5Same as C-300-SC-7 with reentrant space filled 

with gypsum concrete.
5 hrsC-SC-8

85 in.2 2" solid blocks with cramps at horizontal Jo­
ints, mortar on flange only at horizontal Jo- 
lnts, reentrant space not filled. _

C-SC-9 12 hrs. 
30 mlr

2-1/2'
41Q5 in.2 Same as C-85-SC-9 with V' sanded gypsum glaatei 4 hrs.C-SC-1Q _1_

95 in.2 3" hollow blocks with cramp 
lnts, mortar on flange only 
lnts, reentrant space not filled

a at horizontal jo- 
at horizontal Jo-

C-SC-11 2 hrs. 
30 min

1 2-1/2

120 In.2C-SC-12 Same as C-95-SC-11 with V sanded gypsum plas- 
ter.

5 hrs. 1 5

130 in.2C-SC-13 2" neat flbered gypsum reentrant sps 
poured solid and reinforced with 4"x
mesh L" «."ded gypsum plaster.

ce filled 
4" wire

7 hrs. 1 7

i

Table 2.4 
Timber Columns
Minimum Dimension

:

Performance Reference Number

Minimum
Dimension

Item
Coda

Pre-
BMS-92

RecPost-
BMS-92Construction Details TimeLoad BMS-92 Notes Hours

k_1.2seted steel plate cap 30m in _1_C-ll-TC-1 11" Ulth:
3/4With unprotected cast iron cap and pintle 45m in 1.211" 1C-ll-TC-2

1 hr. 
lSaln

lkWith concreta or protected steal or cast iron 
cap.

1 1.211"C-ll-TC-3

Ulth 3/8" gypsum wallboard over column and 
over cast iron or steel cap.

1 hr. 
15m In

1 lk1.2C-ll-TC-4 11"

Ulth 1" Portland cement plaster on wire lath 
over colurni and over cast iron or steel cap; 
3/4" air apace._________ __ ____ ______ _________

2 hrs 1 1.2 211"C-ll-TC-5

;
Notes:
TABLE 2.4

1. Minimum Areal 120 in.2

2. Type of wood: Long leaf pine or douglas fir.
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Table 2.5.1.1 
Steel Columns- 
Concrete Encasements

:!

Minimum Dimension less than 6"
Performance j Reference Number

Poat- 
BHS -92

Pre-
BMS-92

Rec
Hours

Hlnlnua
Dimension

Item
Code BHS-92Load Time NotesConstruction Details

71 hr. 
29b In5” * 6" Outer dimensions; 4" * 3” x 10 lbs. - 

H Beam; Protection - Cravel Concrete (4900 PSI) 
4" - It sug »esh.

12 15"C-5-SC-1
tons

6" x

Notes:
TABLE 2.5.1.1

1. Failure mode - collapse.

Table 25.1.2 
Steel Columns- 
Concrete Encasements
6" to less than 8" thick

Performance Reference Number

Minimum
Dimension

Prc-
BHS-92

Item
Code

Post- 
BMS -92

Rec
HoursConstruction Details Load ! Time BHS-92 Notes

12 t hrs. 
tons |46 min

7" 7" x 8" Column; 4" x 3” x 10" H Beam; Protec- 
- Brick filled concrete (6220 PSI); 6"x 4" 

oesh - 13 S.W.C.; mesh 1" belov column surface.

C-7-SC-1 7 1 3
Ion

+
7" X 8" column; 4" X 3" X 10 lbs. H Beam; Pro­

motion: Crevel concrete (5140 PSI) 6" x 4”
.3 S.W.C. mesh 1" below surface.

C-7-SC-2 12 E hrs.
min.

7 1 2-3/4
tons

7" 7" x 8" Column; 4"x 3" x 10 lbs. H Be 
:ectlon: Concrete (4540 PSI) 6" x 4" 
iesh: 1” belov column surface.

C-7-SC-3 Pro- 
13 swe

12 3 hr. 
9 min.

jam; 7 1 3
cons

C-7-SC-4 7" 7" x 8" Column; 4“x 3"x 10 lbs. H. Beam; 
lection: Cravel concrete (5520 PSI); 4" 
■esh; 16 SWC .

12 2 hr. 
SOnln,

Pro- 
x 4"

7 1 2-3/4
tons

Notes:
TABLE 2.5.1.2

1. Failure mode - collapse.
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Figure 2.5.1.3 
Steel Columns- 
Concrete Encasements
Minimum Dimension 8" to less than 10"
mniBER of
ASSEMBLIES

10

The number In each bo* 
la keyed to the last 
number In the Item Code 
column In the Table.
For example:

©C-9-SC5

11 10

5 97 6
4123

T TT T T0 TT
10 116 7 8 93 4 321

FIRE RESISTANCE RATING (HOURS)

Table 2.5.1.3 
Steel Columns- 
Concrete Encasements
Minimum Dimension 8" to less than 10"

Performance Reference Number

Item
Code

Minimum
Dimension

RecPre-
BHS-92

Poat- 
BMS -92Construction Details Load BMS-92Time Notes Hours

1 38V'x 10” Column} 6"x 4>j" x 20 lbs. H Beam; 
tectlon: Gravel Concrete (5140 PSI) 6" x 4" 
13 SUC mesh.

7Pro- 39 3 hr.
8 min,

C-8-SC-1 8>j"
tone

28"x 10" Column; 8"x 6"x 351bs I Beam; Protec­
tion: Gravel concrete (4240 PSI) 4"x 
13 SUC with V’ cover.

7 190 2 hr.
1 min

E-8-SC-2 8"
6" mesh; tons

1-3/48"x 10" Concrete encased column; 8”x 6" x 35 lb 90 
H Beam; Protection: 
pSI) with 4" mesh 
column surface.

7 11 hr. 
58mln

C-8-SC-3 8"
: Aggregate concrete (3750 
- 16 SUC reinforcing V* below

tons

16"x 6" Steel Column with 2" outside protection. 
Group I. 5C-8-SC-4 5 hrs 28"

6"x 6" Steel Column with 2" outside protection. 
Group II. 1 34C-8-SC-5 8" 3 hre 

10 ste
2

6'V 6" Steel Column with 2" outside protection. 
Croup III.

1 2*C-8-SC-6 8" 2 hre 
30 min

2

1 1-3/4C-8-SC-7 6"x 6" Steel Column with 2" outside protection. 
Group IV.

8" 1 hr.
IS mlr

2
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2.5.1.3 (cont'd)i :
:Smallest Dimension - 8" to Less Than 10"

!<
I Performance Reference Number :
i Minima

DIaension
Pre-

BHS-92
Post-
BHS-92

Itea
Code

Jtec
No tea HouiConstruction Details load Tlae 8MS -92 ;

i
l6"* 6" Steel Column with 3" outside protection 

Croup I. 7 hr s. 2 79"C-9-SC-8

:
16"x 6" Steel Column vith 3" outside protection 

Croup II.
5 hrs 2 59"C-9-SC-9

16"x 6" Steel Coluon with 3” outside protection 
Croup III.

3 hrs 
30 all

2 3*19"C-9-SC-
H)

1 2*16"x 6" Steel Column with 3" outside protection 
Croup IV,

2 hrs 
30 all

29"C-9-SC-
11

i:
i'

h 5
V

I'

!
■Notes: !:

TABLE 2.5.1.3 ..
1. Failure aode - collapse.

;2. Croup I - Includes concrete having calcareous sggregate containing a combined total of 
than 10 percent of quarts, chert and flint for the coarse aggregate.

not more

?
Croup II- Includes concrete having trap-rock aggregate applied without metal ties and also

cinder, sandstone, or granite aggregate, If held In place with wire 
ger than 4-ln. mesh, weighing not less than 
. from the surface of the concrete.

■
concrete hav 
nesh or exp 
1.7 lb/yd2.

lng
ended metal having not lar. 
placed not more than 1 In

' \Z
<Croup 111-lncludes concrete having cinder, sandstone, or granite aggregate tied with No. 5 gaga 

steel vire, wound s 
ties, and concrete 
cent or more of 
metal hav 
aore than

:plrally over the column section on a pitch of 8 In., or 
having siliceous aggregates containing 

quartz, chert, and flint. If held In plac 
lng not larger than 4-ln. mesh, weighing not 1 

1 In. from the surface of the concrete.

lvalentequ
of 60 per- 

e with wire mesh or expanded 
ess than 1.7 lb/yd2 placed not

a combined total

i
.

*Croup IV- includes concrete having siliceous aggregates containing a combined total of 60 
percent or more of quartz, chert, and flint, and tied with No. 5 gage steel wire 
wound spirally over the column section on a pitch of 8 In., or equivalent ties.

.

A-76



Figure 2.5.1.4 
Steel Columns- 
Concrete Encasements
Minimum Dimension 10" to less than 12"
NUMBER OF 
ASSEMBLIES

10 _ The number In each box 
is keyed to the last 
number in the Item Code 
column in the Table.
For example:

C-11-SCV34 )
56 35

31 30
5

162822

19 12 15 34

32 18 134 29

l'O 271721 20 3 8 24

33 2*14711 9 1 5 2 6 23 26
0 To"4 6 83 5 9

FIRE RESISTANCE RATING (HOURS)

Table 2.5.1.4 
Steel Columns- 
Concrete Encasements
Minimum Dimension 10" to less than 12"

Performance Reference Number
iMinimum

Dimension
Item
Code

Pre-
BMS-92

Rec
Hours-92

Post-
BMS-92Construction Details TimeLoad BUS Notes

9010" 10"x 12" concrete encased steel column; 8"x 
6"x 35 lb. 'll" Bea 
gregate concreto i.
13 SWG. 1” below column surface.

C-10-SC-1 3 hr. 
7 rain

7 1.2 3
tonsan; Protection; Gravel ag- 

(3640 PSI); Mesh 6"x 4”;

10" Column; 10"x 16"; 8"x 6*'x 35 lb. "IT beam; 
Protection: Clay brick concrete (3630 PSI); 
6" x 4" mesh; 13 SUG, mesh 1" below column 
surfsce.

C-10-SC-2 4 hr. 
6 min

90 7 2 4
eons

C-10-SC-3 10" Column: 10"x 12"; 8"x 6"x 35 lb. "H" beam; 
Protection: Concrete of crushed stone and sand 
(3930 PSI) 6"x 4" - 13 SWG mesh; 1" below
column surface.

90 3 hr. 
17min

7 2 3-k
cons

C-10-SC-4 10" Column: 10"x 12"; 8"x 6"x 35 lb. "H" beom; 
Protection: Concrete of crushed basalt and 
sand (4350 PSI) 6"x 4" 13 SWG mesh; 1" below 
column surface.

90 3 hr.
22m in 7 3-1/32

tons

C-10-SC-5 10" Column: 10"x 12"; 8"x 6"x 35 lb. "H" beam; 
Protection: Concrete gravel aggregate (S570 
PSI); 6"x 4" mesh; 13

90 3 hr. 
39m in 7 2 3>i

tons

&C-10-SC-6 10" Column: 10"x 16"; 8"x
tectIoni gravel concrete (4950 PSI); mesh 6Kx
4" 13 SWG: 1M below column surface.

35 lb “I" beam; Pro-
90 4 hr. 

32min. *7 2
tons

C-10-SC-7 10" 10"x 12" concrete encased steel column; 8"x6" 
x 35 lb. "H" beam; Protection: aggreg 
Crete (1370 PSI) with 6"x 4" mesh; 13 SWG 
reinforcing 1" bolow col»

90 2 hr. 7 3.4 2ate con- tons
surface.
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2.5.1.4 (cont'd)

Minima Dimension - 10" to Lfii Than 12"

Reference NumberPerformance

Pott-
BMS-92

Pre-
BHS-92 BKS-92

Rec
Hour*

Minima
Dlaenalon

Xti
MotetLoad TimoConicruction Detail!Coda

7 2 3*110"x 12" Concrete encated ateel column; 8"* 
6"x 35 lb. "H" column; Protection: aggregate 
concrete (4000 PSI) vlth 13 SVC iron wire 
loosely wound around coluan 8 6" pitch about 
2" beneath column aurface,

86 3 hr. 
36a ii10"C-10-SC-8

tone

10"x 12" concrete encaaed ateel column; 8"x 6" 
x 35 lb. "R" beam; 
crate (3290 PSI);

86 2 hr. 
8 min

7 210" 2e-io-sc-9
Protection: aggregate con- 

2" cover minimum.
tona

710"x 14" concrete encated ateel column; 8"x 6" 
x 35 lb. "H" coluan; Protection: cruahed 
filled concrete (5310 PSI) with 6"x 4" meah 
13 SVC reinforcement 1" beneath col

90 4 hr. 
28a in 2 4-1/310":-io-sc-i

brick

aurface

10"x 12" concrete encated coluan; 8"x 6"x 351b 
"B" beam; Protection:
PSI) with 6"x 4" meah;
1" below aurface.

90 1 hr.
2 min

7 210" 1:-io-sc-i:
aggregate concrete (342 tonet

SVC relnforcementi

10"x 12" concrete encated tteel coins; 8”x 6" 
x 35 lb. ”H" beama; Protection: aggregate con­
crete (4480 PSI) 4- 3/8" vertical rebart 8 H

I crate

3 hr. 
2 min

790 210" 3>io-sc-i;
tone

cover.

; 8"x 6"10“x 12” Concrete encaaed ateel col 
x 35 lb "H" beam; Protection: aggregate concre­
te (5070 PSI) with 6"x 4" meah; 13 SVC reinfor­
cing § 6" beam aidea wrapped and held by wire 
tlea acrota (open) 8" beam face; Reinfor 
wrapped in 6"x 4" 

cover to col

90 3 hr. 
59m ir 7 210" 3-3/45-10-SC-13

tona

cement i
meah; 13 SVC throughout with 
aurface.

10"x 12" concrete encaaed ateel column; 8"x 6" 
x 35 lb. "H" column; Protection: aggregate con 
Crete (4410 PSI) with 6"x 4" meah; 13 SVC rain 
forcemcnt IV* below column aurface; V' llme- 
cement plaater with 3/8" gyptum plaater flnlah

10" 90 2 hr. 
50m inI—10—SC—1 7 2 2-3/4

tona

10" 10"x 12" concrete encaaed ateel column; 8"x 6” 
x 35 lb. "H” beam; Protection: cruahed clay 
brick filled concrete (4260 PSI) with 6"x 4" 
meah; 13 SVC reinforcing 1" below column sur- 
face._________________________________ ___________________

>10-SC-1! 90 3 hr. 
S4min

7 2 3-3/4
tona

10" 10"x 12” concrete encased steel columns; 8"x 
6"x 35 lb. "H" beams; Protection: Limestone 
aggregate concrete (4350 PSI) 6"x 4" mesh; 13 
SVC reinforcing 1" below column surface.

5-10—SC-11 90 3 hr. 
S4mln

7 2 3-3/4
tons

10” 10"x 12" concrete encaaed tteel column; 8"x 6" 
x 35 lb. "H" beam; 
gate concrete(5300 
wire meah 1” below column aurface.

-10-SC-1J 90 3 hr.
tons

7 4.5 3
Protection: Limestone aggre 
PSI) with 6"x 4”; 13 SVC

10" 10"x 12" concrete encated ateel column; 8"x 6" 90
x 35 lb. ”H” beam; Protection: Limestone aggre- tons 
gate concrete (4800 PSI) with 6"x 4"; 13 SVC 
meah reinforcement 1" below aurface. _____

-10-SC-18 3 hr. 7 4.5 3

10"5-10-SC-li 10"x 14" concrete encaaed steel column; 12"x 118
8"x 65 lb. ”H" beam; Protection: aggregate con ■ tona 
Crete (3900 PSI) 4" mesh; 16 SVC reinforcing 
*»" below coluasi aurface. 

2 hr. 
42m in 7 2 2

10"I-10-SC-2C 10"x 14" concrete encased ateel colum; 12"x 
8"x 65 lb. ”H" bean; 
concrete (4930 PSI); 
clog V below column surface

177
tons

2 hr. 
8 min

7 2 2Protection: aggregate 
4" mesh; 16 SVC reinfor-

5-10-SC-2: 10-3/8" 10-3/8"x 12-3/8” concrete encased ateel coluan 
8”x 6"x 35 lb. ”H" beam; Protection: 
concrete (835 PS 
reinforc

90 2 hr. 7 3.4 2aggregate 
I) with 6"x 4" mesh; 13 SVC 
16" below column aurface; 3/16'

tona

lng 1-3/
Laater finish.

I-ll-SC-22 11" li"x 13" concrete encased tteel column; 8"x 6" 
x 35 lb. ”H" beam; Protection: "open texture” 
brick filled concrete (890 PSI) with 6" x 4" 
metb; 13 SVC reinforcing IV below column 
face; 3/8” lime cement plaster; 1/8" gypsum 
platter finish.

90 3 hr. 7 6.7 3tona

sur-
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2.5.1.* (cont'd)

Mlnlaua Dimension - 10" to Lass Than 12"

Reference NumberPerformance

Post-
BMS-92

RecMinimum
Dimension

Pre-
BKS-92

Item
Code BMS-92 Notes floursConstruction Details Load Time

11" ll-x 12" col 
gravel concrete (4550 PSI); 6"* 4" - 13 SWG 
aeah reinforcing; 1" belov column surface.

7 7,8>n-sc-2: ; *"x 3"x 10 lb. "H" beam; 12 6 hr.
tons

6

>ll-SC-2‘ 11" 11"* 12" column; *"x 3"x 10 lb. "H" beam 
: gravel aggre 
*"x 4" mash; 16

16 5 hr. 
32a In 7 542

0830Protection: 
PSI) with

gate concrete 
SVC; 1" below column

tons

surface.

10" 6"x 6" steal column with 4" outside protect lor 
Croup I.C-10-SC- 19 hrs 9 9

25

10"C-10-SC- Descrlptlon as per C-10-SC-25; Croup 11. 7 hrs . 9 71

10":-io-sc-2 Description as per C-10-SC-25; Croup III. 3 hrs 9 5l

10":-io-sc-2 Description as per C-10-SC-25; Croup IV. 343 hra 
10 min

1 9

10" 8"x 8" steel coluon with 2" outside protection 
Croup I.J-lO-SC-2! 6 hrs 1 9 6

10":-io-sc-3i Description as per C-10-SC-29; Croup II. 4 hrs 9 41

10">10-SC-3 Description as par C-10-SC-29; Croup III. 3 hrs 1 9 2_
>10-SC-3} 10” Description aa per C-10-SC-29; Croup IV. 12 hrs 9 2

11"C-ll-SC- 8"x 8" steel column with 3" outside protection; 
Croup I._________________________________________

18 hra. 9 8
33

: C-ll-se­ ll" Description as per C-li-SC-33; Croup II. 16 hrs. 9 6
2L

C-ll-SC- DescrlptIon as per C-H-SC-33; Croup III. 14 hrs. 9 4
11"35■

11"c-n-sr- Descrlptlon as per C-ll-SC-33; Croup IV, 13 hra. 9 3
36

Notes:
TABLE 2.5.1.4

Tested under total restraint load to prevent expansion - minimum load 90 tons.1.

Failure mode - collapse.2.

Passed 2 hour fire teat ("Crade C" - British).3.

4. Passed hose stream test.

5. Column tested and passed 3 hour grade fire resistance (British).

Column passed 3 hour fire test.6.

7. Column collapsed during hose stream testing.

8. Column passed 6 hour fire test.

i 9. Croup I - Includes concrete having calcareous agg 
than 10 percent of quartz, chert and fl

regate containing a combined total of not more 
lnt for the coarse aggregate.

Croup II- Includes concrete having trap-rock aggregate applied without metal tlea and also
concrete having cinder, sandstone, or granite aggregate. If held In place with wire 
mesh or expanded metal having not larger than 4-tn. mesh, weighing not less than 
1.7 lb/yd2, placed not more than 1 In. from the surface of the concrete.

Croup ITI-includes concrete having cfnder, sandstone, or granite aggregate tied with No. 5 
steel wire, wound s 
ties, and concrete 
cent or more of 
metal hav
more than

8*8 •
i pitch of 8 In., or equivalent 

aggregates containing a combined total of 60 pc 
lint, If held in place with wire mesh or expanded 

mesh, weighing not less than 1.7 lb/yd2 placed not 
the concrete.

plrally
having siliceous 

quartz, chert, and f 
tng not larger than 4-ln.

1 In. from the surface of

over the column section on a

Croup IV- Includes concrete having siliceous 
percent or more of 
wound spirally over

aggregates containing a combined total of 60 
quartz, chert, and flint, and tied with No. 5 gage steel wire 
the colusrn section on a pitch of 8 in., or equlvalent tlea.
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Figure 2.5.1.5 
Steel Columns- 
Concrete Encasements
Minimum Dimension 12" to less than 14"

i

NUMBER OF 
ASSEMBLIES

10
The number in each box 
le keyed to the last 
number in the Item Code 
column in the Table.
For example:

5

5 16123 17

84 11 14 613 2 1 9
TT0 6 9 107 115 64321

FIRE RESISTANCE RATING (HOURS)

Table 2.5.1.5 
Steel Columns- 
Concrete Encasements
Minimum Dimension 12" to less than 14"

Performance Reference Number

Minimum
Dimension

Iti Pre-
BMS-92

Post-
BHS-92

RecCode Construction Details Load Time BHS-92 Notes Hours

tt- 12"x 14” Concrete encased steel column; 8"x 6" 
x 351b “H" beam; Protect loot Aggregate conc- 
rete(4150 PSI) with 4” mesh; 16 SVC reinforcing
1" below column surface.

120
tons

3 hr. 
24m in 7C-12-SC-1 1 3-1/3

12"x 16" Concrete encased column; 8"x 6"x 351b. 
”H" beam; Protection:
PSI) with 4" mesh; 16 
surface.

12" 90 2 hr. 
52min

7C-12-SC-2 1 2-3/4
Aggregate concrete (4300 
SVC reinforcing I" below

tons

12" 12"x 16" Concrete encased steel column; 12"x 8" 
x 65 lb ”H" column; Protection: Gravel 
gate concrete (3550 PSI) with 4" mesh; 
reinforcement 1" below column surface.

177C-12-SC-3 2 hr. 
31m in 7 1 2h

tons•ggre- 
16 SVC

12" 12"x 16" concrete encased column; 12”x 8"x 651b 
”H" beam; Protection: Aggregate concrete (3450 
PSI) with 4" - 16 SVC mesh reinforcement 1" 
below column surface.

C-12-SC-4 118
tons

4 hr. 
4 min

7 1 4

12V‘x 14" Column; 6" x 4»i" x 20 lb. "H" beam; 
Protection: Cravel aggregate concrete (3750 
PSI) with 4"x 4" mesh; 16 SVG reinforcing 1" 
below column surface.

12%"5-12-SC-S 52 4 hr. 
29m in 7 1 4-1/3

tons

C-12-SC-J 12" 8"x 8" steel column; 2” outside protection;
Croup I._____________________________________

11 hr 1 T IT
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2.5.1.5 (cont'd)
Minimum Dimension - 12" io Less Than 14"

Reference NumberPerformanceI. Item
Code

Minimum
Dimension

Pre-
BKS-92 BUS -92

Post-
BHS-92

Rec
HoursConstruction Details Load Time Notes

112" Description as per C-12-SC-6; Croup II. 8 hrs. 2 8C-12-SC-

112" Description as per C-12-SC-6; Croup III.C-12-SC-I 6 hrs. 2_ 6

1Description as per C-12-SC-6; Croup IV.12" 4 hrs. 2 4C-12-SC-'

110">c 10” ateel column with 2" outside protcc- 
tlon; Croup 1.

12" 2C-12-SC- 7 hrs. 7!
10;

112" Description as per C-12-SC-10; Croup II, 5 hrs. 2 5C-12-SC-
11

112" Description as per C-12-SC-10; Group III. 4 hrs. 2 4C-12-SC-
12

112" 2>lDescription as per C-12-SC-10; Group IV. 2 hrs. 
30 mlr

2C-12-SC-
13

110"* 10" steel column with 3” outside protec-
tlom Croup I.13" 10 hri 2 10C-13-SC-

14

113" Description as per C-13-SC-14; Group II. 77 hrs, 2C-13-SC-
15

113" Description as per C-13-SC-14; Croup III. 5 hrs. 2 3C-13-SC-
_lj

i 1 3>i13" Description as per C-13-SC-14; Group IV. 2J hrs. 
30 nln

C-13-SC-
17

!
:

Notes:
TABLE 2.5.1.5

1. Failure node - collapse.

2. Croup I - Includes concrete having calcareous aggregate containing a combined total of not more 
than 10 percent of quartz, chert and flint for the coarse aggregate.

Croup II- Includes concrete having trap-rock aggre 
concrete having cinder, sandstone, or gr 
aeah or exp 

lb/yd2,

e applied without metal ties and alsogat 
anlte

ended metal having not larger than 
placed not nore than 1 In, from the surface of the concrete.

aggregate, if held In place with wire 
4-ln. mesh, weighing not less than

1.7

Group Ill-includes concrete having cinder, sand.tone, or granite aggregate tied with Mo. 5
equlva

aggregates containing a combined total of 60 per- 
llnt. If held In place with wire mesh or expanded 

not less than 1.7 lb/yd2 placed not

8«ge
lentsteel wire, wound spirally over the column section on a pitch of 8 In., or 

ties, and concrete having siliceous 
cent or more of rtz, chert, and iqua

not larger than 4-ln. mesh, weighing 
In. from the surfnee of the concrete.

metal hav 
more than

log

Croup IV- Includes concrete having siliceous aggregates containing a combined total of 60 
percent or more of quartz, chert, and flint, and tied with No. S 
wound spirally over the column section on a pitch of 8 in.,

gage ateel wire 
or equivalent tlea.
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Figure 2.5.1.6 
Steel Columns- 
Concrete Encasements
Minimum Dimension 14" to less than 16"
KUMBER OF
ASSEMBLIES

10

The number in each box 
la keyed to the last 
number In the Item Code 
column in the Table.

For example:

i

s

1314 9

1158 36110 2
T TT

0 6 84 7 9 102 31 11

FIRE RESISTANCE RATING (HOURS)

Table 2.5.1.6 
Steel Columns- 
Concrete Encasements
Minimum Dimension 14" to less than 16"

Performance Reference Number

Minimum
Dimension

Item
Code

Pre-
BMS-92

Poet-
BMS-92

Rec
llouraConstruction Details Load Time BKS-92 Notes

14- 14" x 16” Concrete encased steel column; 
8" x 6" x 35 lbs. H column; Protection - 

;regate concrete (4260 PSI) - 4" mesh - 
S.W. C reinforcing - 1" below column 

surface. ____________________________________

90 3 hr.
4 On In.

7 1J-14-SC-1 3
tons

14“ 14“ x 18” Concrete encased steel column;
12” x 8” x- 65 lbs. ”H" Beam; Protection - 
Cravel aggregate concrete (4000 PSI) with 4" - 
16 S.V.C. wire meah reinforcement 1" below 
column surface. _______ _______________ _______

177 3 hr. 
20m In.

I-14-SC-2 7 1 3
tons

10“x 10" steel column with 4" outside protec- 
tloo; Croup I. ______ __________________ __

14“ 12 hrC-14-SC-3 1 2 12

14" Description as per C-14-SC-3; Croup II.C-14-SC-4 9 hra 1 2 9

14" Description as per C-14-SC-3; Croup III.C-14-SC-S 7 hra 1 2 7

14" 1C-14-SC-6 Description as per C-14-SC-3; Croup IV. 5 hrs 2 5

12“x 12“ steel column with 2" outside protec- 
tlon; Croup I.

14" 8 hrs lC-14-SC-7 2 8

14“ Description as per C-14-SC-7; Croup II. 1C-14-SC-8 6 hrs 2 6
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2.5.1.6 (cont'd)

Minimus Dimension - IV to Less Than 16"

Reference NumberPerformance

Minimum
Dlaenslon

Itea
Code

Poat-
BHS-92

Rec
Hours

Pre-
BHS-92Construction Details Load T lac BUS -92 Notes

i
14"C-14-SC-9 Description as per C-14-SC-7; Croup Til. 5 hr a 1 2

14"C-14-SC- Descrlptlon as per C-14-SC-7; Group IV. 13 hre 2
10

15" 12"* 12" steel coll 
tlon; Croup I.

1C-15-SC- vlth 3" outside protec- 11 hr 2 1
11

1IS"C-15-SC- Descrlptlon as per C-15-SC-11; Croup II. 8 hra 2.
12

115” Description as per C-1S-SC-11; Croup III.C-15-SC- 6 hr* 2
13

i

115" Description a* per C-15-SC-11; Croup IV.3-15-SC- 4 hrs 2
14

■

;
i

Notes:
TABLE 2.5.1.6

1. Collapse.

2. Croup I - Include* concrete having calcareous aggreg 
than 10 percent of quartz, chert and flint

ate containing a combined total of not aora 
for the coarse aggregate.

Croup II- Includes concrete having trap-rock aggregate applied without octal ties and also
concrete having cinder, sandstone, or granite aggregate. If held In place with wire 
oesh or expanded octal having not larger than 4-ln. mesh, weighing not less than 

lb/yd2, placed not more than 1 In. from the surfaca of the concrete.1.7

Croup III-lncludes concrete having cinder, sandstone, or granite aggregate tied with No. 5
equlva 
of

in*
lent 

60 per'- 
nded 
not

steel wire, wound spirally over the column section on a pitch of 8 In., or 
ties, nnd concrete having siliceous 
cent or more of

aggregates containing a combined total 
quartz, chert, and flint. If held In place with wire oesh or expo 

having not larger than 4-ln. mcah, weighing not loss than 1.7 lb/yd2 placed 
than 1 In. from the surface of the concrete.

aggregates containing a combined total of 60 
quartz, chert, and flint, aad tied with No. 5 gage steel wire 
the column section on a pitch of 8 In., or equivalent ties.

oetal
more

Croup IV- Includes concrete having siliceous 
percent or more of 
wound spirally over

:
:
:
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Table 2.5.1.7 
Steel Columns- 
Concrete Encasements
Minimum Dimension 16" to less than 18"

Reference NumberPerformance

Pra-
BMS-92

Iti Minimum
Dimension

Poat-
BMS-92

Rec
TimeConstruction Detail* Load BMS-92Code Notea Houra

U hr 112"x 12" ateel column with *" outalde protec- 
tlon; Croup I. _ _

1 1*16"C-16-SC-1

110 hrDescription a« per C-16-SC-1; Croup II. 1 1016"C-16-SC-2
18 hrsDescription as per C-16-SC-1; Croup 111, 1 816”C-16-SC-3

15 hraDescription as per C-16-SC-1; Croup IV. 1 516"C-16-SC-*

Notes:
TABLE 2.5-1.7

regate containing a combined total of not Mr* 
lnt for the coarse aggregate.

1. Croup I - Include* concrete having calcareous agg 
than 10 percent of quart!, chert and fl

Croup II- Include* concrete having trap-rock aggregate applied without metal tlea and also
concrete having cinder, sandstone, or granite aggregate. If held In place with wire 

r expanded metal having not larger than $-ln. mesh, weighing not less than 
/yd2, placed not more than 1 In. from the surface of the concrete.

meah or 
1.7 lb,

Croup XXI-includes concrete having cinder, sandstone, or granite aggregate tied with No. S 
steel wire, wound spirally 
ties, and concrete having 
cent or more of 
metal hav 
more than

8*8*
lentover the column section on a pitch of 8 in., or

aggregates containing a combined total of 60 per- 
quartz, chert, and [lint, if held In place with wire mesh or expanded 

lng not larger than 4-ln. mesh, weighing not leas than 1.7 lb/yd2 placed not 
1 In. froa the surface of the concrete.

lva
of

Group IV- Includes concrete having siliceous aggreg 
percent or more of quartz, chert, and fll 
wound spirally over the column aectlon on a pitch of 8 In., or equivalent tie*.

ate* contain lng
with No. S gage ateel wire

a combined total of 60
lnt, and tied
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Table 2.5.2.1
Steel Columns-
Brick & Block Encasements
Minimum Dimension 10" to less than 12"

Parfonunce Reference Number

Minimum
Dimension

Item
Code

Pre-
BMS-92

Rec
Hours

Post-
BMS-92Construction Details TinaLoad BMS-92 Notes

104"x 13" Brick encased steel columns;8"x 6"x 
i5 lb. "H" Bean; Protection: Fill of broken 
arick and mortar; 2" brick on edge, Joints 
>roken In alt. courses. Cement-sand gr 
L3 SUC wire reinforcement in every thir 
;ontal Joint.

104" 3 hr.
6 min.

90 7C-10-SB-1 1 3
tons

out; 
d Horl-

04"x 13" brick encaaed steel columns;8"x 6"x 35 
Joints 
grout; 13

IVC iron wire reinforcement in alternate horl-
ontal lolnts.

104" 790 hr. 2-4 2C-10-SB-2
. "II" beam; Protection: 2" brick, 

aroken in alt. courses; Cement-sand
lb tons

L0"x 12” block encased column; 8"x 6"x 351b. 
'H'' beam; Protection: 2” foamed slag concrete 
alocks; 13 SUC wire at each horizontal Joint;
aortar at each Joint.

C-10-SB-3 10" 790 2 hr.
tons

5 2

104" 104" x 12” block encased steel columns; 8”x 6" x 
15 lb. "H" beam; Protection; Gravel aggreg 
:oncrete fill (unconsolidated) 2" thick hoi 
;lay tiles with mortar at edges.

86 56min. 
tons

7C-10-SB-4 1 3/4
ate
low

.04" x 12" block encased sceel columns; 8"x 6" x
!5 lb. "H" beam; Protection: 2" hollow cloy 
lies with mortar at edges.

C-10-SB-5 104" 86 22m in.
tons

7 1/41

1

Notes:
TA8LE 2.5.2.1

1. Failure mode - collapse.

Passed 2 hr. fire test (Grade ”C" British).2.

3. Passed hose stream test.

4. Passed reload test.

Passed 2 hour firs exposure but collapsed immediately following hose stream test.S.
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Table Z5SL2
Steel Columns-
Brick & Block Encasements
Ifinimum Dimension 12" to less than 14"

i•<

Performance Reference- Number:
y Pre-

BKS-92!
Post-
BMS-92

Minimum
-Lmecslcn

RecIt* Load TineCooscrueCIon Detail* BKS-92 Koteij CSde Hour*

12" x 15" brick encased steel columns;8"x 6" x 
"a" bean; Protections 2-5/8" thick

90 1 hr. 
>9 a In 7 1 1-3/*12’C-12-SB-1 tons35 lb.

brick; Joint* broken In at. courses; Cement- 
ylli of broken brick and mortar.grout.

Notes:
TABLE 2.S.2.2

1. Failure aoda - collapse.

lL„
Heel Columns-
Brlck & Block Encasements
Minimum Dimension 14" to less than 16"

Performance Reference Number

Minima
Dimension

Itea
Code

Pre-
BHS-92

Post-
BHS-92

Rec
Construction Details TineLoad BHS-92 Note* Hours

13" x 17” brick encased steel col 
35 lb. "H" beam; Protections *-1/2" thick 
brick; Joints broken in alt. courses; Cement- 
sand grout; Pill of broken brick and mortar

; 8" x 6”x 4513" 6 hr. 7C-15-SB-1 1 6
tons

15"x 17” brick encased steel columro;8"x 6"x 
35 lb. 'll"'beam; Protection: Fill of 
brick and aortar; *V brick, Joints broken In

15” 86C-15-SB-2 6 hr. 7 2-4 6
broken tons

alt. courses; Cement-sand grout.

15” 15”x 18” brick encased steel columns; 8"x 6"x 
35 lb. "H" beam; Protection: 4Y' brick work; 
joint* alternating; Ceaent-sand grout.

C-15-SB-3 4 hr.90 7 5.6 4
tons

14"C-14-SB-4 14"x 16" block encased steel columns;8”x 6"x 35 
lb. "H" beam; Protection: 4" thick foam slag 
concrete blocks; 13 5WG wire reinforcement In 
each horizontal joint; mortar In joints.

7 4-3/490 5 hr. 
52aln

7
tons

Notes:
TABLE 2.5.2.3

1. OUjr a nominal load was applied to specimen.

2. Passed 6 hr. fir* taat (Crade "A" - British).

3. Passed (6 min.) boss str*

4. Reload not specified.

5. Passed * hour fir* exposure.

6. Failed by collapse between 1st and 2nd minute of hose

7. Mode of failure - collapse.

test.

stream exposure.
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Table 2.5.3.1 
Steel Columns- 
Plaster Encasements
Minimum Dimension 6" to less than 8"

Performance Reference Number

Hinimum
Dlncnolon

Item
Code

Pre-
BMS-92

Post-
BHS-92

See
HoursConstruction Details TimeLoad BMS-92 Notea

74"x 94'' Plaster protected steel columns; 8"x 6" 
* 35 lb. ”H" beam; Protections 24 SUG wire 
metal lath; 14" lime plaster.

3/474" 90 57aln 7 1C-7-SP-1
tons

7-7/8"x 10" plaster protected steel columns; 
8"x 6"x 35 lb. ”11" beam; Protection: 3/8" 
gypsum bal. wire wound with 16 SVC wire hellc- 
ally wound 9 4" pitch; 4" gypsum plaster.

7-7/8" 90 1 hr 7 1 1C-7-SP-2
13m Intons

74"x 9-3/8” 
8"x 6"x 35 1

74" plaster protected steel columns; 
b "H" beam; Protection: 3/8" 

gypsum board; wire helically wound 16 SVG 8 
4” pitch; V gypsum plaster finish.

C-7-SP-3 90 1 hr. 
14aln

7 1 1
tons

Notes:
TABLE 2.5.3.1

1. Failure mode - collapse.

Table 2.5.3.2 
Steel Columns- 
Plaster Encasements
Minimum Dimension 8" to less than 10"

Performance Rofercnco Number

Minimum
Dimension

Item
Code

Pre-
BMS-92

RecPost- 
3MS-92Construction Details TimeLoad BMS-92 Notes Hours

8"x 10" 
x 35 lb. 
lath with 1” gypsum piaster.

plaster protected steel columns;8"x 6" 
"H" beam; Protection: 24 SVG wire

86 7 1 148" 1 hr. 
23oln.

:-B-sp-i
tons

84" 84"x 104" plaster protected steel columns 8"x 
6"x 35 lb."H" beam; Protection: 24 SVC metal 
lath wrap; 14" gypsum plaster.

7 14C-8-SP-2 90 1 hr. 
36m In 1

tons

9"x 11" plaster protected steel coluro*; 8"x 6"x 
35 lb. ”H” beam; Protection: 24 SUG metal lath 
wrap;
14" x
14" gypsum plaster.

9"C-9-SP-3 1 hr. 
33mln

1490 7 1
tons

1/8" H.S, ties at 12" pitch wire netting 
22 SUG between 1st and 2nd plaster coats;

8-3/4" 8-3/4"x 10-3/4” plaster protected steel columns 
8"x 6”x 35 lb. "II" beam; Protection: 3/4" 
gypsum board - wire wound spirally (#16 SVC)
8 14" pitch; 4" gypsum plaster._________________

C-8-SP-4 90 2 hr. 7 2-4 2
tons

Notes:
TABLE 2.5.3.2

Failure mods - collapse.1.

Passed 2 hr. fire exposure test (Crade "C" - British).2.

Passed hoso stream test.3.

4. Passed reloo ' 'oat.
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Table 2.5.4.1 
Steel Columns- 
Miscellaneous Encasements
Minimum Dimension 6" to less than 8"

Reference NuoberPerformance

Mtnlmxn
Dlaension

IK Pre-
BKS-92‘

Post-
BMS-92

Rec
Code TineConstruction Details Load BHS-92 Notes Hours

90 1 hr. 
52b In 77-5/8nx 9V' (Asbestos plaster) protected steel 

column;6"x 6"x 35 lb. "H” besa; Protection: 
20 Ca. itn 
(■In.)

17-5/8"C-7-SM-1 1-3/4
tons

tal lath; 9/16" asbestos plaster

Notes:
TABLE 2.5.4.1

1. Failure node - collapse.

Table 2.5.4.2 
Steel Columns- 
Miscellaneous Encasements
Minimum Dimension 8" to less than 10"

Performance Reference Number
Hlnlcua 

D loansIon
Iti Pre-

BKS-92
Post-
BHS-92

Rec
Hours

Code Construction Details Load Tine BHS-92 Notes

9-5/8" 9-5/8"x 11-3/8" Asbestos slab and c 
ter protected coluans;8"x 6"je 35 lb. "H" bean; 
Protection; 1" asbestos slabs, wire wound, 
5/8" plaster.

C-9-SM-1 t plas- 90 2 hr. 7 1.2 2
tons

Notes:
TABLE 2.5.4.2

1. Passed 2 hr. fixe exposure teat.

2. Collapsed during boss stress test.
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Table 25.4.3 
Steel Columns- 
Miscellaneous Encasements

Minimum Dimension 10" to less than 12"
■

Performance Reference Number

Minimum
Dimension

Item
Code

Pre-
BMS-92

Fee
Hours

Post-
BMS-92Construction Details Load Time BMS-92 Notes

11V*X 1JS“ Wood vool and plaster protected 
steel columns;8n x 6" * 35 lb. "H” beam; Pro* 
tectloni Wood-wool-cement paste as fill and 
to 2" cover over beam; 3/4” gypsum plaster 
finish.

nyC-ll-SM-1 90 l hr. 7 1-3 2
cons

10"x 12" asbestos protected steel columns;8"x 
6"x 35 lb. "H" be 
asbestos paste to

10"C-10-SM-2 JO hr. 7 2-4 4
am; Protection: sprayed on 
1 2" cover over column.

:ons

Notes:

TABLE 2.5.4.3

Passed 2 hr. firs exposure (Crade "C" - British).1.

2. Paasad hoes stream test.

3. Passed reload teat.

Passed 4-hour fire exposure test.4.

Table 2.5.4.4 
Steel Columns- 
Miscellaneous Encasements

Minimum Dimension 12" to less than 14"

Performance Reference Number
Minimum

Dimension
Item
Code Pre-

BMS-92
Post-
BMS-92

RecConstruction Deteils TimeLoad BMS-92 Notes Hours

12“ 12"x 14V Cement and asbestos protected column 
8"x 6"x 35 lb. 'll" beam; Protection: Fill of 
asbestos packing pieces 1" thick 1*3*' O.C.; 
Cover of 2” molded asbestos Inner layer;
1" molded asbestos, outer layer; held 
tlon by 16 'SVC nlchrome wire ties; Wash 
refractory cement on outer surface.

C-12-SM-1 86 hr. 7 1-3 4-2/3
• 3min.tons

In posl- 
of

Notes:

TABLE 2.5.4.4

Passed 4 hour fire exposure ("Crade B" - British)1.

2. Passed hose stream test.

3. Passed reload teat.
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Section III—Floor/Ceiling Assemblies
Figure 3.1
Floor/Ceilina Assemblies- 
Reinforced Concrete
NUMBER Of 
ASSEMBLIES

The number In each box 
la keyed to the laet 
number In the It 
column In the Table. 
For examplei

l
I Code

10.

FC-7-RC440
<9 50

<8 42

3923 40

3620 3345
5-

3444 18 2146

2941 16 1317

28351114 101943

2512 2630 4 8 9 38

2) 312422 6 3215 247 i 7 375 3

T0 432 6

FIRE RESISTANCE RATINC (HOURS)

Table 3.1
Floor/Ceilina Assemblies- 
Reinforced Concrete

Performance Reference Number

Assembly
Thickness

Item
Code

Pre-
BKS-92

Poet-
BMS-92

Rec
Construction Details TimeLoad BMS-92 Notes Hours

3-3/4" thick floor; 3k" (5475 PSI) 
deck; 4" plaster under deck; 3/8" main rein, 
bars 0 ft" pitch vlth 7/8" concrete cover; 
3/8"
with V' concrete cover. 13

FC-3-RC-1 3-3/4" 195 24min 7concrete 1.2 1
PSP

In rein, bars 0 44" pitch perpendicular 
span restrained.

3V deep (3540 PSI) concrete deck; 3/8” main 
rein, bars 0 ft” pitch with 7/8" cover; 3/8" 
main rein, bars 0 44" pitch perpendicular with 
4" cover. 13'1" span restrained.

FC-3-RC-2 3k" 195 2 hr. 7 1 43* 1-3/4

PSF

3k" 3k" deep (4175 PSI) concrete deck; 
rein, bars 0 S4" pitch with 7/8" co 
main rein, bars 0 44" pitch perpendicular with 
4" cover; 13*1” span restrained.

FC-3-RC-3 3/8" main 
ver; 3/8"

195 31min 7 1.5 4
PSF

3k" deep (4355 PSI) concrete dec 
rein, bars 0 ft"3k"FC-3-RC-4 3/8" main 

ver; 3/8"
:k;
' co

195 41m in 7 41.5,
pitch with 7/8' 

main rein, bars 0 44" pitch perpendicular with 
4" cover: 13’1” span restrained.

PSF 6

3k" 3k" thick (3800 PSI) concrete deck; 3/8" main 
rein, bars 0 ft" pitch with 7/8" cover; 3/8" 
main rein, bars 0 44” pitch perpendicular with 
4" cover.; 13'1" span restrained.

FC-3-RC-5 195 1 hr. 
5 min,

7 1.5 4
PSF

4k" 4%" thick; 3k" concrete deck (4000 PSI); 1"
—ayad asbestos lower surface; 3/8" main rein 

a 0 5-7/8" pitch with 7/8” concrete cover; 
3/8” main rein, bars 0 44" pitch perpendicular 
with 4" concrete cover; 13'1" span restrained.

FC-4-RC-6 195 4 hr. 7 1.7 4
PSFspr

bar

4" 4" deck (5025 PSI) 
with 3/4" cover; 
pitch perpendicular with 4" cover; 13*1" span 
restrained.

FC-4-RC-7 ); k" 
3/8"

rein bars 0 74”
main rein, bars 0

140pitch
3-3/4"

1 hr. 
16 air

7 1.2 lk
PSF
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.
TABLE 3-1 (cont’d)

i
Floor Celling Assemblies - Reinforced Concrete

Performance Reference Number 1
Assembly
Thickness IPre-

BHS-92 BHS -92
Item
Code

Poat-
BMS-92

Rec 
Hour aConatructlon Details Load Time Notea

1,2 1-1/374" thick (4905 PS1) deck; V* rein, bare 9 74" 
pitch with 7/8" cover; 3/8" main rein, bare 9 
3-3
1" apan restrain

100 1 hr. 
PSF 23 oir

*"FC-4-RC-8

idlcular with V’ cover; 13'/4" pitch per pen
ed. 1

r
ISO 2 hr. 27 1.34" deep (4370 PS1); 4" rein, bare 9 6" pitch 

with 3/4" cover; V mein rein, bare 9 4"
4"FC-4-RC-9

pitch
perpendicular with V cover; 13*1" apan rest­
rained. 

PSF

Ik4" thick (3140 PSD deck; 4“ rein, bars * 7%" 
pitch with 7/8" cover; 3/8" main rein, bars 9 
3-3/4" pitch perpendicular with V cover; 13'1' 
apan restrained.

7 1.5140 1 hr. 
16 mlr

rC-4-RC-l *"
PSF

7 1.3 24" thick (4000 PSI) concrete deck; 3"xlY’x4 lb 
R.S.J.; 2'6" C.R.S.; flush with cop surface; 
4”x6"xl3 S.W.C. mesh rein. 1" from bottom of
alab; 6'6" apan restrained.

150 2 hr.4"FC-4-RC-1
PSF

4" deep (2380 PSD concrete deck; 3”x l4"x 4 It 
I.S.J.;
4“x6"xl3
face; 6'6" apan restrained.

150 74" l hr.
3 min.

1.2 1C-4-RC-12
2'6" C.R.S.; flush with top surface; 
S.U.C. neah rein. 1" from bottom sur-

PSF

44" thick (5200 PSI) deck; 4" rein, bars 9 7Y' 
pitch with 7/8" cover; 3/8" main rein, bars 9 
3-3

44"rc-4-RC-i: 140 2 hr. 7 1.3 2
PSF

/4" pitch 
apan restrain

pcndlcular with 4" cover; 13*1'per
ed.

44" deep (2525 PSI) concrete deck; Y' rein, 
bars 9 7*j°
rein, bars 9 3-3/8" pitch perpendicular with 
4" cover; 13'1" apan reatralned.

44"’C-4-RC-1' 150 42 min 7 2/31.5
pitch with 7/8" cover; 3/8" main PSF

44" 44" deep (4830 PSI) concrete deck; 14"x No. 15 
gauge wire meah; 3/8" rein, bar 9 IS" pitch 
with 1" cover; 4" main rain, bars 9 6" pitch 
perpendicular with 4" cover; 12’ apan simply 
supported. _

FC-4-RC-1! I hr. 
32 min

7 141.8£

44" 44" deep (4595 PSI) concrete deck;Y' 
bars 9 74" pitch with 7/8" cover; 3/8" main 
rein, bars 0 34" pitch perpendicular with 4" 
cover; 12' apan simply supported.

75'C-4-RC-U rein. 1 hr. 
20 min

7 1.8 1-1/3
PSF

44" deep (3625 PSD concrete deck; 
bars 9 74" 
rein, bars 
cover; 12' apan simply supported.

44"'C-4-RC-1 Y'
pitch with 7/8" cover; 3/8" main 
9 34" pitch perpendicular with 4"

rein. 73 35 min 7 41,8
PSF

44" dee 
bars 9
rein, bars 9 34" pitch perpendicular with 4" 
cover: 12' apan simply supported.

44" p (4410 PSI) concrete deck;4" rein. 
74" pitch with 7/8" cover; 3/8" main

-C-4-RC-lf 85 1 hr.
PSF 27 min

7 1.8 1-1/3

44" 44" deep (4850 PSI) deck; 3/8" rein, bars 9 15' 
pitch with 1" cover; 4" main rein, bara 0 6" 
pitch perpendicular with 4” cover; 12' span 
simply supported.

FC-4-RC-1* 75 2 hr. 
IS min

7 1.9 14
PSF

44" 44" deep (3610 PSI) deck; Y' rein, bars 9 74" 
ch with 7/8" cover; 3/8" main rein, bars 6 
pitch perpendicular with 4" cover; 12' spar 

simply supported.

FC-4-RC-2I 75 1 hr. 
22 min

7 1.8 1-1/3

34"
PSF

5" deep; 44" (5830 PSI) concrete deck; 4" plas­
ter finish bottom of slab; Y' rein, bara 74" 
pitch with 7/8” cover; 3/8" main rein, bars 0 
34” pitch perpendicular with 4" cover; 12' spar
simply supported,

5""C-5-RC-2! 69 2 hr. 7 1.3 2
PSF

44" (5290 PSD concrete deck; 4" l 
bottom of slab; Y' rein, bars 0 74 
7/8" cover; 3/8" 
perpendicular with 4" cover; 12* span simply 
supported.

5"'C-5-RC-2: plaster flniat 
4" pitch with Load 

main rein, bars 0 34" pitch

No 2 hr.
28 min

7 241.10.
11

5" Deep
(3020 RSI
2' C.R.S with 1” cover on bottom and top flan­
ges; 8’ span restrained.

5"'C-S-RC-2: ) concrete deck; 3"xl4"x 4 lb. R.S.J. 172 1 hr. 
24 min

147 1.2.
PSF
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3.1 (cont’d)

Floor Celling Assemblies - Reinforced Concrete

Performancc Reference Nunber

Assembly
Thickness

Pre-
BHS-92

Post-
BHS-92

I tea
Code

Rec
HoursLoad Time BMS -92Construction Details Notes

60 75” (5180 PSI) concrete deck; V retarded plas­
ter underneath slab; 4" rein, bars 9 74" pitch 
with 1-3/8" cover; 3/8" main rein, bars 9 3*i" 
pitch perpendicular with 1" cover; 12' span 
slnply supported.

2 hr. 
48aIn.

1,10 2-3/45%"FC-5-RC-2'
PSFI .

!
;: 195 4 hr. 76" deep (4800 PSI) concrete deck; V rein, bari 

e 74" pitch 7/8” cover; 3/8" naln rein, bars 9 
34" pitch perpendicular with 7/8" cover; 13 1" 
span restrained.______________ ________________________

1.7 46”FC-6-RC-2!
PSF:

!
6" (4650 PSI) concrete deck; V rein, bare 8 
74" pitch 
9 34" pitch :
span restrain

195 2 hr. 
23 nln

7 1,2 24l 6"•C-6-KC-2<
with 7/8" cover; 3/8" naln rein bars 

pendlcular with V cover; 13'1"
PSF

f perp
ned.•-

hr. 76" deep (6050 PSI) concrete deck; V rein, bars 
9 74" pitch with 7/8" cover; 3/8" naln rein, 
bars 0 3V pitch perpendicular with V cover; 
13'1" span restral

195 1,10 346"■C-6-RC-27i 30 nlnPSF
erpe
ned.

6" deep (5180 PSI) concrete deck; V bars 0 8" 
3/4" cover; V bars 0 5V pitch with V 

cular; 13*1" span restrained.

4 hr.150 7 1,7 46"■C-6-RC-2!
PSFpitch 

cover perpend 1
1606" thick (4180 PSI) concrete deck; 4"x3"x 10 11 

R.S.J.; 2'6" C.R.S. with 1" cover on both bot- 
too and top flanges: 13'I" span restrained.

hr. 7 1,10 3-3/46"JC-6-RC-2‘
48 nlnPSF

4"x3"x
both

10 lb.
top i6" thick (3720 PSI) concrete deck;

R.S.J; 2'6" C.R.S. with 1" coyer on 
bottoa flange*; 12 apan simply

1156" !9 nln'C-6-RC-3C 7 1,5, >t
PSF 13

concrete deck; 4"x 1-3/4" x 
C.R.S. with 1" cover on both 

and botton flanges; 12' span slnply suppor

256” deep (3450 PSI) 
5 lb. R.S.J; 2*6"

3 hr, 
35 nln

6" 7C-6-RC-33 1.2 34PSF
top
ted.

6" deep (4460 PSI) concrete deck; 4"x 1-3/4" x 
5 lb. R.S.J; 2* C.R.S; with 1" cover on both 
top and bottca flanges; 12'span slnply suppor­
ted;

60 4 hr. 
30 sin

6"•C-6-RC-3: 7 1,10 *4
PSF

6" deep (4360 PSI) concrete deck; 4"xl-3/4"xS 
lb. R.S.J;
top flanges; 13*1” span restrained.

6” 60 2 hr.FC-6-P.C-3: 7 1.3 2
2* C.R.S; 1” cover on both bottom & PSF

6V 64" thick; 4-3/4" (5120 PSI) concrete cor 
T&C board floorin 
3"x 10 lb. R.S.J:

X-6-RC-34 100 4 hr. 7 1.7 4
ng; 4" plaster undercoat;
; 3* C.R.S, flush with top sur- 

face concrete 12' span slnply supported; 2"x 1' 
3” clinker concrete Insert.

PSF

64" 4-3/4” (3600 PSI) concrete cor 
flooring; 4" plaster undercoat 
R.S.J; 3* C.R.S; flush with top surface concre­
te; 12* span slnply supported; 2"xl*3" clinker ; 
concrete Insert.

’C-6-RC-3! e; 1" T4C board 
; 4"x 3"x 10 lb.

100 hr. 7 1.5 24PSF 30 nln

4-3/4" (2800 PSI) concrete core; 1" TiC board 
flooring;
R.S.J; 3'
te{ 12* span slnply supported; 2"x 1*3" clinker 
concrete Insert.

fC-6-RC-3< «v 80 4 hr. 7 1.7 4
4" plaster undercoat; 4"x 3"x 10 lb. 
C.R.S; flush with top surface concre

PSF

'C-7-RC-3I 7" (3640 PSI) concrete deck; 4" rein, bars 0 6" 
pitch 14” cover; 4” rein, bars 0 5" pitch 14" 
cover perpendicular; 13*1" span restrained.

169 6 hr. 7 1,14 6
PSF

■C-7-RC-3I 7" (4060 PSI) concrete deck; 4"x3"xl0 lb. R.S.J. 
2'6" C.R.S. with 14" cover on both top i bottoi 
flanges; 4”x6"xl3 S.W.C. aesh rein. 14" from 
botton of slab; 13*1" span restrained.

175 6 hr. 7 1.14 6
PSF

7C-7-RC-3! 74” 5-3/4" (4010 PSI) concrete core; 1" TiC board 95 
flooring; 4” plaster undercoat; 4"x3"xl0 lb. 
R.S.J., 2*6" C.R.S.; 1" down frota top surfaco 
of concrete; 12* simply supported span; 2"xl*3' 
clinker concrete Insert.

2 hr. 7 1.3 2PSF

C-7-RC-4< 7 V 5-3/4” (3220 PSI) concrete core; 1" TiC board 95 
flooring; 4" plsstsr undercost; 4"x3"xl0 lb. PSF 
R.S.J.; 2*6" C.R.S.; l"dovn from top surfacs of 
concrett; 12* slnply supported span; 2"xl*3" 
clinker concrete Insert._______________

4 hr. 7 1.7 4
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3.1 (cont'd)

Floor Calling Assemblies - Reinforced Concrete

Performance Reference Number

Assembly
Thickness

Item
Code

Pre-
BHS-92

Poat-
BHS-92

Rec
HoursConstruction Details Load Time BHS -92 Notes

Ribbed floor - see detail - Note #15; Slab 2V
deep (3020 PSI) ; *t" rein, bora 9 6" pitch with 
3/4" cover; Beans 7*j" deep x 5" wide; 24” CRS; 
5/8" rein, bars 2 rows V vertically apart wltt 
1" cover; 13'1" span restrained.

195 l hr.
4 min.

7 1.2. 110" (2k” 
Slab)

T-7-RC-4:

J15PSF

43Composite ribbed concrete slab assembly; See 
e #17 for details.

2 hr. 16,17 2See
tote

5*i"’C-5-RC-4: =not
16

3" 2500 PSI concrete, 5/8" cover; fully restrained See
Note

FC-3-RC- 30 mli 43 16 >1
43 at test

16

3" 2000 PSI concrete; 5/8" cover; free or partial 
restraint at test.

FC-3-RC- 45 airSee
Note

43 16 3/4
44

16

4“ 2500 PSI concreto, 5/8" cover; fully restrain­
ed at test.

FC-4-RC- See
Note

40 mir 43 2/31645
16

4" 2000 PSI concrete, 3/4" cover; free or partial 
restraint at test.

FC-4-RC- See hr. 43 16 Ik46 Note 15 air
16

5” 2500 PSI concrete; 3/4" cover; fully restrain­
ed at test.

■C-5-RC- See 1 hr. 43 16 1
47 Note

16

5"C-5-RC-4J 2000 PSI concrete, 3/4" cover; free or partial 
restraint at test.

1 hr. 
30 min

See
Note

43 16 l*a

16

6" 2500 PSI concrete; 1" cover; fully restrained 
at test.

'C-6-RC—4' See
Note

L hr. 
30 aln

43 16 Ik

16

2 hrs.6" See 43•C-6-RC-5C 2000 PSI concrete, 1" cover free or partial 
restraint at test.

16 2
Note

16

Notes:
TABLE 3.1

1. British test.

Failure mode - local back face temperature rise.2.

Tested for grade "C" (2 hr.) fire resistance.3.

Collapse Immanent following hose stream.4.

Failure mode: flame-thru.5.

Void formed with explosive force and report.6.

7. Achieved grade ”B" (4 hour) fire resistance (British).

8. Failure mode - collapse.

9. Test was run to 2 hr., but specimen was partially supported by the furnace at Ik hre. 
10. Failure node: average back face temperature.
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l.i t 3.1 (eont'd)i NOTES-i
2’—

■ended endurance la for non-load bearing performance only.IX. Eec<

2
!

12. Floor maintained load-bearing ability to 2 hour* at which point teat was terminated.

13. Teat waa run to 3 hours at which time failure mode 2 (above) was reached In aplte of crack 
formation at 29 nln.

14. Teated for grade "A" ( 6 hour) fire realatance.

15. ...
SLAB 2* THICK1, V* Ml5 NfORjCEUENT BARS 

FITCH WITH Vl"COVER.i m■J A\r'-
! SCAMS 

.AT 24‘cRS. -v

Htfv21'Vm Vfc'kEINFORCEMCMT BARS

16. Load unspecified.

Total assembly thickness 5*5”. 3" thick blocks of molded excelsior bonded with Portland cement
used as Inserts with 2*i" cover (concrete) above blocks and 3/4" gypsum plaster below. 9" wide 
ribs containing reinforcing steel of unspecified size Interrupted 20” vide segments of slab 
composite (l.e. plaster, excelsior blocks, concrete cover).

17.
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Figure 3.2
Floor/Ceiling Assemblies- 
Steel Structural Elements

:NUMBER OP
assemblies Tho nunbcr in each box 

la keyed to the laat 
nunbcr in the Item Code 
column In the Table.
For example! 

F/C-s(51
10

5U

49<5
5

3844 4750

3743 4639 40 42

35 362241 3129 2126

18 32 48 34152714 19 308 25122
-24 n17 13 t 9 6tO7 5 3 3 3 16 23 281 20

0 43 521

FIRE RESISTANCE RATINC (HOURS)

Table 3.2
Floor/Ceiling Assemblies- 
Steel Structural Elements

Performance Reference Number
Membrane

Thickness
lien
Code

Prc-
BHS-92

Post-
BMS-92

Rec
HoursConstruction Details TineLoad BMS-92 Notes

- 10'x 13'6"; S.J. 103-24" O.C.; Deck 145 
2" concrete; Membrane; None.

0"P/C-S-l 7 min. 3 1.2,3 0
PSF 8

- 10'x 13'6"
2" concrete; Membrane: Nona.

0" S.J. 103-24" O.C.; Deck 145P/C-S-2 7 nln. 3 1.2.3 0
PSF 8

lj» - 10'x 13*6"; S.J. 103-24" O.C.j Deck 
2" concrete 1:2:4; Membrane - 12" O.C. furring 

ABC; No extra reinforcement; Plaster k"

P/C-S-3 145 1 hr. 
15oin.

3 2,3.8 Ik
PSF

clips - 
1.5:2.S

V - 10'x 13*6"
2" concrete 1:2:4; u 
clipa - DEFC; Diagonal vire reinforcement; 
plaster 1.5:2.5

S.J. 103-24" O.C.; Deck 
rane - 16" O.C. furring 

4"

145 2 hr. 
46m In.

3,8 2-3/4P/C-S-4 3"5
mcmb PSF

V - 10’x 13’6" S.J. 103-24" O.C.; I-. 
concrete 1:2:4; membrane - furring 16" O.C.

No extra reinforcement; Floater

Deck 2" 145’/C-S-5 1 hr.
4 min.

2,3,8 13
PSFVClip A.B.C; 

1.5:2.5.

V 10’x 13’6"; S.J. 103-24" O.C.; Deck 2" 
concrete 1:2:4; Membrane - furring 16" O.C 
Clips - DEFC; Hexagonal meah reinforcement 
>laa ter

'/C-S-6 145 3 hr. 
28mIn.

3 2.4,8 2-1/3
PSF*4"
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! 3.2 (cont'd)

STEEL STRUCTURAL ELEMENTS

>: Performance Reference Number

Pre-
BHS-92

Heabrene
Thickness

Post-
BHS-92

Item
Code

Rec
HoursConstruction Detail* Load Time BUS -921 Notes

10'x 13’6"; S.J. 103-24" O.C.; Deck 4 lb N/A 5 5a In 3 5,8 3/4>1"F/C-S-7
rib lath; 6"x 6"-10x 10 g*. reinforcement; 2" 
deck gravel concrete; Membrane - furring 16” 

C.E.; Reinforcement - No.; 1/2" 
mill nix.

O.C.; ell 
plaster

ips - t.t
- 1.5:2.5

300 1 hr. 
ICO In

3spec. 9'x 4'4"; S.J. 103 Bar Joleta - 
18" O.C.; Membrane: Furring - 3/4" C.R.S. - 16" 
O.C.; clips - C.E; Reinforcement - No ; 1/2" 
plaster - 1.5:2.5 nill nix; Deck: 4 lb. rib 
lath base; 6"x 6" - lOx 10 ga. reinforcement;
2" deck 1:2:4 gravel concrete.

2.3.84" lF/C-S-8
PSF

10'x 13’6"; S.J. 103-24" O.C.; Deck 2" 
concrete 1:2:4; Membrane: furring 12" O.C. 
Clips ABC; Extra "A" clips reinforcement; 
plaster - 1.5:2; 1.5:3.

145 3 hr. 3 6.8 35/8”7C-S-9
PSF

5/8"

18'xl3’6"; Joists - S.J. - 103-24"0.C.; 
Deck; 4 lb. rib 1st

145 1 hr.
2 5oln

3 2.3.8 1-1/35/8"7C-S-10
6"x 6" - lOx 10 ga. rein- 
1213.5

PSFh,^
vel concreteforctment; 2" deck 

Membrane - furring, spacing
grav

- 16" O.C.; clips 
C.E.; Reinforcement - No ; 5/8" plaster - 
1.5:2.5 mill mix.

14510'x 13'6". S.J. 103 - 24" O.C 
2" concrete 1:2:4; Membrane: furrin 
clips - D.E.F.C.. Diagonal wire re 
5/8" plaster - 1.5:2; 0.5:3

Deck
o.c.;

3 hr. 
15m in 3 2.4.85/8" s* 347C-S-11

PSFng
lnforceaent;

10*xl3'6"; Joist* -SJ 103 - 24” OC; 
Deck: 3.4 lb. rib lath; Reinforcement - 6"x6" 
10 x 10 
Membrane
No reinforcement; 5/8" plaster

145 1 hr.5/8" 3F/C-S-12 7.8 1
PSF

ga.; 2" deck - 1:2:4 gr 
: furring 16" O.C.; 0.1

aval concrete;

ri^K*
Spec. 9’x 4’4"; SJ 103 - 18" O.C.; Deck - 41b. 
rib. lath; 6"x6" - 10 x 10 ga. reinforcement; 
2" deck 1:2:4 grevel concrete; Membrane - 
furring 3/4" CRS 16" O.C.; Clips - C.E; 
forcement - Nonet 3/4" plaster - 1.5:2.

300 1 hr. 
56oln.

P/C-S-13 3/4" 3 3.8 1-3/4
PSF

; Reln- 
,5 nlll

mix

7/8- Floor finish - 1" concrete; plate cont. 
ild; 4" - 7.7 lb. I beams; Celling - V rod* 

12" O.C.; 7/8“ >yp. sand plaster.

F/C-S-14 105 l hr. 
35a In.

6 2.4.9 1-1/2
PSF 10

F/C-S-15 1" floor finish - 14" l.W. concrete; *j" llme- 
atone cement; plate cont. veld; 
beams; Celling - 4" rods - 12" 
to besms netal lath - 1" P.C. plaster.

165 3 hr. 
20m In

6 4.9,11
5" - 10 lb. I 

O.C. Tack welded
PSF

F/C-S-16 1" 10'x 13'6"; SJ 103 - 24" .C.; Deck: 2" 145 
12" O.C.;

agonal neah rein for- 
5:3.

4 hr. 
26m In

3 2.4,8 4-1/3
concrete - 1:2:4; Hembrane: furring 
clips O.E.F, 
cement; 1" t

PSF
C; Plaster - hex
hick - 1.5:2; 1.

10'xl3'6"; Joists - SJ 103 - 24" O.C.; 
Deck 3.4 lb. rib lath; Reinforcement; 6"x6" - 
10x10
rane:

F/C-S-17 1" 145 1 hr. 
42aln

3 2,4,8 1-2/3
PSF

ga.; 2" deck 1:2:4 gravel concrete; Hemb- 
furrlng 16"0.C.; clips D,E,F,G; 1“ plaste

F/C-S-18 1-1/8" 10'xl3'6" S.J. 103 - 24" O.C.; I
2” concrete 1:2:4; Membrane: furring 12"

Deck: 145 
' O.c.;PSF

clip* C.E.F.C; Dleg.wlre reinforcement; 1-1/8’ 
plaeter.

2 hr. 
44mln

3 2,4 2-2/3
8

F/C-S-19 1-1/8” lO’xll’e"; Joists - S.J. 103 - 24" O.C.
4" gypsum 
O.C. Plaster 

.P.C.

145 1 hr. 
40m In

3 2.3.8 1-2/3Deck - 14“ Cypsum concrete ove■er;
board bate; Membrane furring 12" 
1-1/8" 1.5:2: 1.5:3; Clips D.E

PSF

F/C-S-20 1-1/8" 24 cinder concrete; 4" topping; plate 
V." welda 12" O.C.; 5" - 18.9 lb. "H" center; 
5" - 10 lb "I” ends; 1" channel 18" O.C.; 1-
1/8" gypsum sand plaster.

150 3 hr.
4 3m In

6 2,4,9 3-2/3
PSF 11

P/C-S-21 14” 10'x 13*6"; Joists - SJ 103 - 24" O.C.; 
Deck: 14" gypsum concrete over; 4" gypsum 
board base; Hembrane: furring 12” O.C.

14" piaster 1.5:2: 1.5:3.

145 1 hr. 
48m in 3 2.3.8 1-2/3

PSF
Clips

D.E.F.C;
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3.2 (cont'd)

STEEL STRUCTURAL ELEMENTS

Picfonunce Reference Number

Membrane
Thickness

Item
Code

Foat-
BMS-92

Pre-
BHS-92

Rec
Hour!Construction Details Load Vlac BMS -92 Notes

finish lk" limestone concreta; V
topping; plate to beam 3k"; 12"

5" 10 lb "I" beam; 1" channels 
wood fiber gypsum sand plaster

Floor 
sand cement 
O.C. welded 
18" O.C,; 
on metal lath.

61*»" 292 2 hr. 
45oln

2.4.9 2-3/4P/C-S-22
PSF 10

t«s-
;

2k" L.H, (gas. exp.) concrete; Deck: 
te 6k" welds 12" O.C.; Beams-, 
ente

1" channel

130 4 hr. 
42m In 6 2,4,9 4-2/3lk"F/C-S-23

1/2” topping; pla 
5"-ia.9 lb. "H" c 
Membrane; plaster.

PSF
r; 5"-10 lb. "1" ends; 
18” OC; lk" gyp. sand I

floor finish lk” limestone concrete; k" 
cement topping; plate 3k" - 12” O.C. welded;
5" - 10 lb ”1" beam; Celling: 1" channel - 18"

lk" 292F/C-S-24 2 hr. 
34m In 6 2k2.*.9

PSF '10
1O.C.J lk" gypsum plaster.
'

floor finish lk" gra 
metal; plate - cont, weld 
beams; Cell 
beams: lk"

lk" vel concrete on exp. 
; 4" 7.7 lb. "I" 

lng k" rods - 12"O.C. welded to 
fib

■70 1 hr. 
24mln.

P/C-S-25 6 1-1/3
■

PSP
;■

er gypsum sand platter
;■

2k" floor finish - bare piste; 6k" welding - 
12" O.C.; S"-18.9 lb. "H" girden (Inner); S" PSF 
10 lb. "I" girder (2 outer); 1" channel 18" O.C 
2” reinforced gypsum tile; k” 
plaster.

122 1 hr.P/C-S-26 6 7.9. 1
11

gypsum sand

floor finish - 2" 
to beam 3k - 12" O.C. we 
beams; 2" gypsum celling tiles; k" 1:3 gypsum 
sand plaster.

2k" gravel concrete; plate 
lded; 4" 7.7 lb. "I"r/C-S-27 103 2 hr. 

31 min
6 2k2.4.9

PSP 10

2k" floor finish - lk" gravel concrete; k” 
sum aahphalt; plate continuous weld 4"-7.7

P/C-S-28 200 4 hr. 
SSaln

2,4.9 4-2/36psrgyp
lb. "I" beam; 12" 31.8 lb. "I" beam - girder 
8 S' from 1 end; 1" channels 18" O.C.; 2" rein 
forcoaent gypsum tile; k" 1:3 gypsum sand 
plaster.

11

i4See 1 hr. 
Note 30m in 12. 13Floor: 2“ rein, concrete or 2" precast rein, 

gypsum tile; Celling: 3/4" portland cement sand 
plaster 1:2 scratch and 1:3 brown coat with

13 lb. hydrated lime and 3 lb. of

3/4"r/C-S-29
112

short asbestos fiber 
sanded gypsum plaster 
brown coat

per cement or 3/4"bag
1:2 scratch and 1:3

3/4" Floor: 2k” rein, concrete or 2" rein, gypsum 
tile; the latter with k" mortar finish; Celling 
3/4" sanded gypsum plaster; 1:2 for scratch 
cost and 1:3 for brown coat.

F/C-S-30 2 hrsSes 1 122,13
14

2
Note
12

3/4" Floor: 2k" rein, concrete or 2" rein, gypsum 
tile; tho latter with k" mortar finish; 
Celling: 1" neat gypsum plaster or 3/4” 
vermleullte plaster ratio of gypsum to fine 
vermlculite 2:1 to 3:1.

F/C-S-31 2kSee 2 hrs 
30m In 1 122.13

14Note
gypsum 12

Floor: 2k" rein, concrete or 2" rein, gypsum 
tile; the latter with k" mortar finish; Celling 
1” neat gypsum plaster or 3/4" gyp 
llte plaster, ratio of gypsum to f 
llte 2:1 to 3:1

3/4"F/C-S-32 See
Note

3 hrs 1 12,13 3
14

sum-verm leu- 12
lne vermlcu-

1" Floor; 2k" rein, concrete, or 2" rein, gypsum 
sis 
Cel
on me
vermlculite by weight.

F/C-S-33 See 4 hrs 1 12.
14

13 4
the latter with k" mortar finish;bs>

ling: 1" gypsum vermlculite plaster applied 
tal lath and ratio 2:1 to 3:1 gypsum to

Note
12

Floor: 2" rein, concrete or 2" precast rein. 
Portland cement concrete or 
csst slabs to be finished wl 
coat; Celling: 2" pre 
tile, anchored Into b 
clips and covered with k” 1:3 sanded gypsum 
plaster.

2k" See 4 hrs. 
Note

12,13 4F/C-S-34 1
gypsum slabs, pre- 
th k" mortar top 12

cast reinforced gypsum 
earns with metal ties or

1" Portland cement, sand, and gravel 
lied directly to the top of steel 
' thick at top of cells, plus k"

F/C-S-35 Floor: 1:3:6 
concrete 
units and
1:2k” cement-sand finish, total thlctaess at 
top of cells, 2"; Celling 
plaster, back of lath 2” 
side of cellular steel.

13,16
17,18

3See
Note

3 hrs. 1
appl

IS

: 1" neat gypsum
or more from under-
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3.2 (coat'd)

STEEL STRUCTURAL ELEMENTS

Performance Reference Number

Pre-
BHS-92

Poat-
BKS-92

Henbrena
Thickness

Teem
Code

Rec
HoursLoadConatructlon Details Tlae BHS -92 Notes

See 4 hra. 1 15.16
17.16

4Floor: Sane aa F/C-S-35 Celling: 1" gypsun ver- 
■lcullte plaster (ratio of gyp 
te 2:1 to 3:1), the back of la..
from underside of cellular ateel.

F/C-3-36 1" to vermlcull- Note
15th 2" or nore

14 hrs 15.
17.

16 4Floor: Sane aa F/C-S-35 Celling: 1” neat gypsun 
plaster; back of lath 9” or nore fron undersld. 
of cellular ateel.

See
Note1"F/C-S-37 .18

15

1 15,16
17,18

5- hra.Floor: Bene an f/C-S-**Ceiling! 1” gypaun ver- 
nlculite plaster (ratio of gypsun to veraicull- 
te 2:1 to 3:1) the back of lath being 9" or 
nore fron underside of cellular ateei.

See
Rote

5F/C-S-38 1"
15.

Floor: Asbestos paper 14 lb/100 ft.7 cenented 
to ateel deck with waterproof llnoleun cement, 
wood screeds and 7/8" wood floor; Celling: 3/4* 
sanded gypsun plaster 1:2 for scratch and 1:3 
for brown coat.

Rote 1 hr. 19,20
21,22

3/4"F/C-S-39 11
19

Note 1 hr. 
30 nln

3/4" Floor: IV 1:2:4 portland cenent concrete; 
Celling 
scratch

1 19,20
21,22

HiF/C-S-40
: 3/*" sanded gypaun plaster 1:2 for 
and 1:3 brown coat. ___________

19

Note 2 hra. 1 19,20
12,22

3/4” Floor: 2", 1:2:4 portland cenent concrete; 
Celling: 3/4" sanded gypsun plaster, 1:2 for 
scratch and 1:3 for brown coat.

2F/C-S-41
19

Note 2 hrs. 1Floor: 2", 1:2:4 portland cenent-concrete;
: 1” portland cement-sand plaster with 
of hydrated line for 9 

1:2 sera

19,20
21,22

F/C-S-42 1" 2
19Cell 

10 l
1:2*1 for brown coat.

lng
bag
tch

of cenent 
coat.

2 hrs. 
30 mtr

Rote 19,20
21,22

2*111," Floor: 2", 1:2:4 portland cenent concrete; 
Celling: l*,", 1:2 sanded gypsun plaster on 
ribbed metal lath.

1F/C-S-43
19

1-1/8” Floor: 2", 1:2:4 
Celling: 1-1/8",

rtland cenent concrete;
. sanded gypsun plaster.

Note 2 hrs. 
30 air

19,20
21,22

F/C-S-44 2*1Lpor
1:1 19

Floor: 2*j", 1:2:4 
Celling: 1",

1" Portland cenent concrete; 
1:2 sanded gypaun plaster.

Note 2 hra. 
30 ml:

19,20
21,22

2*1F/C-S-45 1
19

F/C-S-46 3/4" Floor: 2*i", 1:2:4 portland cenent concrete; 
Celling: 1" neat gypaun plaster or 3/4" gypsun 
vermlcullte plaster, ratio of gypsum to verml- 
cullte 2:1 to 3:1______________________________

Note 3 hra. 1 19,20
21,22

3
19

F/C-S-47 1-1/8” Floor: 2*j", 1:2:4 portland cenent, sand and 
cinder concrete

Note 3 hrs. 1 19,20
21.22

3plus V,
lah; total thickness 3"; Celling: 1-1/8" 
sanded gypsun plaster.

1:2*1 cenent-sand fln- 19
, 1:1

P/C-S-48 1-1/8" Floor: 2*i" gas expanded portland cenent-sand 
concrete plus 4", 1:24 
total thlckne
gypsun plaster.

1Note 3 hrs. 
30 nin

19,20
21,22

34cenent-sand finish; 
ess 3"; Celling; 1-1/8’, 1:1 sanded

19

F/C-S-49 1” Floor: 24”, 1:2:4 portland cenent concrete; 
Celling: 1” gypsun vernlcullte plaster; ratio 
of gypaun to vermlculltc 2:1 to 3:1.

1Note i hra. 19,20
21,22

4
19

F/C-S-50 24" Floor: 2”, 1:2:4 portland cenent concrete; 
Celling: 2” Interlocking gypsun tile supported 

ean flange, 1/2" 1:3

1Note 19,20
21,22

hrs. 2
198

on upper face of lower 
sanded gypsun plaster.

F/C-S-51 24" Floor: 2" 1:2:4 portland cement concrete; 
Celling: 2" precast netal rein, gypsum tile 4" 
L:3 sanded gypsun plaster (tile clipped to 
:hannels which are clipped to lower flange of 
>eaas).

1Note 4 hra 19,20
21.22

4
19
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Notes:
TABLE 3.2

1. Ho protective membrane over structural steel.

2. Performance time Indicates first end point reached only several tests were continued to 
points where other failures occurred.

3. Load failure.

4. Thermal failure.

3. This Is an estimated time to load bearing failure. The same joist and deck specimen was 
used for a later test with different-membrane protection.

6. Test stopped at 3 hr- to reuse specimen; No endpoint reached.

7. Test stopped at 1 hour to reuse specimen; No endpoint reached.

8. All plaster used - gypsum.

clmen size - 18'x 13V. Floor Deck - base material - V x 18' steel plate welded to 
beam.

10. I beans - 24" O.C. 
u. I beans - 48" O.C.

12. Apply to open web Joists, pressed steel Joists, or rolled steel beams, 
beyond 18,000 lb/ln.2 in flexure for open-web pressed, or light rolled
b/ln.2

13. Ratio of weight of Portland cement to fine and coarse aggregates combined for floor slabs shall 
not be leas than 1:01.

£9.

which are not stressed 
steel joists and 20,000

for American standard or heavier rolled beams.1

14. Plaster for celling shall be applied on metal lath which shall be tied to supports to give the 
equivalent of single No. 18 gage steal wires 3" O.C.

13. Load: Maximum fiber stress in steel not to exceed 16,000 PS1.

16. Prefabricated unite 2 ft. wide with length equal to the span, composed of 2 pieces of No.18 
gage formed steel welded together to give 4 longitudinal cells.

17. Depth not leas than 3” and distance between cells not less than 2". 
lng: metal lath tied to furring channels secured to runner channels hung from cellular

19. Load: Rolled steel supporting beams and steel plate bass shall not be stressed beyond 20,000 
PSI in flexure.

18. Call 
stee

Formed steel (with wide upper flange) construction shall not be stressed beyond 16,000 PSI.

e of expanded metal or woven wire shall be Imbedded to prevent cracking In concrete20. Some typ 
flooring.

21. Celling plaster shall be on metal lath wired to rods or channels which are clipped or welded to 
steel construction. Lath shall be no smaller than 18 gage steel wire and not more than 7" O.C.

rods or channels shall be at least as effective as single 3/16" rods with 1" of 
bent over the lower flanges of beams with the rods or channels tied to this clip

22. The securing 
their length 
with 14 gaga iron wire.

I

I=
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Figure 3.3
Floor/Ceiling Assemblies- 
Wood Joist

: j

NUMBER OF 
ASSEMBLIES

34
i

33
The number In each box 
Is keyed to the last 
number In the Itcn Code 
coluan in the Table.
For example:

32
10 •

J!.
F/C-w{4230

3821

371829

16 413528
5

392027 10

368 1724

134 221826

157325 9

11 406 14 1223 52 1

7320

FIRE RESISTANCE RATINC (HOURS)

Table 3.3
Floor/Ceiling Assemblies- 
Wood Joist

Performance Reference Number

Membrane
Thickness

Itea
Code

Pre-
8MS-92

Post-
BHS-92

Rec
Construction Details Load Time BUS -92 Notes

12' clear span - 2"x 9" vood Joists - 18" O.C. 
Deck - 1" TtC; Fillers 3” of ashes on V 
boards nailed to Joist aides 2" from bottom;
2" air space; Membrane 3/8" gypsun board.

3/8" 60 3 6a In.P/C-W-l 7 *11.2
PSF

V 12' clear span - 2"x7" Joists; 15” O.C.; 
IV center bridging at center; Deck - 1" 
nal lumber; membrane - fiber board.

2"x
nool-

F/C-W-2 60 (2m In. 7 1.2.3 k
PSF

>1" 12' clear span - 2"x 7" wood Joists. 16" O.C. 
2"xl>i" bridging at center; deck - 1" T4C; 
membrane - 5" flberboard; 2 coats "distemper" 
paint.

F/G-W-3 30 28 mis 7 1,3, 1/3
PSF 15

12' clear span - 2"x 7" wood joists, 16" O.C. 
2 x 14 bridging
nonInal lumber;
3/16" gypsum pla

32m In 7 >1F/C-U-4 3/16" 30 1.2
n; Deck - 1"
flberboard under

PSFat center-‘Pv
seer

evlous F/C-W-4 except membrane la 
plaster.

5/8" 70 48mlnF/C-W-5 7 1.2 3/4Aa per pr 
5/8" lime PSF

previous F/C-W-5 except 
plaster on 22 gauge 3/8"

membrane la 5/8' 
metal lath.

P/C-W-6 5/8" 70 49m InAs per 7 1.2 3/4
PSF

previous F/C-W-6 except 
ard under V gypsum pla

membrane la V 
iter.

V 60 43mlnP/C-W-7 7 1.2,3 2/3Aa per 
fiberbo PSF

previous P/C-W-7 except membrane la V 
board.

V 60 33mlnF/C-W-8 Aa par 
gypsum

7 >11,2.3
PSF
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3.3 (cont'd)

iFLOOR/CEILIHC ASSEMBLIES

|:MOOD JOIST

Performance Reference Number

Item
Code

Post-
BMS-92

Pre-
BHS-92

Rec
Hours

Membrene
Thickness Construction Details Load Time EMS -92 Notes

!1/312' clear span - 2"x 7" wood Jo 
2"x 14" center bridging; Deck - 

e - 3/8"

lets; 15" O.C.
I” nominal

gypsum board; 3/16"

7 1.2.39/16" 60 24mlnr/c-w-9
PSF :lumber; membrane 

gypsum plaster.

As per F/C-W-9 except membrane Is 5/8” gypsum 
plaster on wood lath,

1/360 7 1.2.35/8" 27m In.r/c-w-io
PSP

12* clear span - 2”x 9“ wood Joists; 15” O.C. 
2"x l'l"
Membrane

7 1.2 17/8" 75 1 hr. 
10a In.

F/C-W-U
bridging at center span; Deck - 1" T&C 

* original celling Joists have 3/8" 
plaster on wood lath. 4" metal hanger 
hed below Joists creating 15" chases filled 
with mineral wood and closed with 7/8" plaster 
(gypsum) on 3/8” S.U.M. metal lath to form new 
celling surface.

PSF

s attac-

2"x 9" wood Joists - 15" O.C. 
eck - 1" T&C;

7/8" 12' clear 
2”x 14" br 
Membrane -
hangers to channel below Joists; 7/8" gypsum 
plaster on metal lath attached to channels.

7 1.475 hr. 2F/C-W-12 span - 
idglng 
3" ml

. at center; D 
lncral wood below joists;

PSF

- 2"x 9" wood Joists - 16" O.C. 
bridging at center span; Deck -7/8" 12' clear 

with 2" x
1" T&C on 1" bottoms on 3/4" glass wool strips 
on 3/8” gypsum board nailed to jols 
3/4" gla
gypsum lath; V gypsum plaster.

7 2/350 4 la In 1.3F/C-W-13 *4" »SP

Membraneta;
/8" perf.ss wood strips on Joists; 3

12' clear span 
Deck - 1" T&C; 
cavity on 4" boards nailed to joists; wood latl 
nailed to l"x IV straps 14" O.C. across 
lolsta; 7/8" eypsum plaster.

- 2" x 9" wood Joists - 15" O.C. 
Hembrane - 3" fo

7 1,5 1-2/37/8" 60 1 hr. 
40m in.

F/C-W-14
am concrete In PSF

!
12* clear span - 2”x 9" wood Joists - 18" O.C, 
Deck - l" T&G; Membrane - 2" foa 
V boards nailed to Joist sides 2" from 
bottom; 2" airspace; l"x IV' wood straps 
O.C. across Joists; 7/8" lime plaster on wood 
lath.

3/47/8" 60 53mln. 7 1.2P/C-W-15
PSFm concrete on 

joist 
14"

1/3sts; Deck - 1" 
oards nailed

7 1.212' clear span - 2"x 9" wood Joi 
T&C; Membrane - 3" ashes on 4" b 
to joist sides 2" from Joist bottom; 2" air 
space; l"x IV straps (wood) 14" O.C.; 7/8"
gypsum plaster on wood lath.

60 28mIn.7/8”F/C-W-16
PSF

As per previous F/C-W-16 but with lime plaster 60 
mix. _ |PSF_

in. 2/37 1.241m7/8"F/C-W-17

60 47 1.212* clear span - 2"x 9” wood joists - 18” O.C. 
2"x 14" center bridging; Deck - 
rane - 7/8" gypsua plaster on wood lath.

7/8" )6aln.F/C-V-18
1" T&C; Henb- PSF !:

7 1.2 4As per previous F/C-W-18 except
plaster membrane and deck la 1" 
(plain edge).

with lime 
noalnal boards

60 19m In.F/C-W-19 7/8
?SF

2/3As per F/C-U-19 except deck la 1" T&G boards. 7F/C-W-20 7/8" 60 43mIn. 1.2
PSF

12' clear span - 2" x 9" wood 
2"x 14" centor bridging; deck 
rane - 3/8" gypsum base board; 5/8" gypsua 
plaster.

1" Joists - 16" O.C. 7 1.2 1/3F/C-W-21 29a In.70
PSFT&C; Hemb-

12' clear span - 2"x 9" wood Joists - 16" O.C. 
bridging - 2"x 2" wood at center; deck - 1" 
T&C; acmbrana - hangers, 

sum baseboard affixed 
sCer.

F/C-W-22 1-1/8" 760 1 hr. 1.2.3 1
PSF

channel with 3/8" 
undor 3/4° gypsumgyp

pis

2.6 1/6Deck: 1” nominal lumber; Joists: 2"x 7", 15" 
O.C,; Membrane: 3/8" plasterboard with plaster 
skin coat.

114
aln.

12603/8"F/C-V-23
PSF

2.2 412Deck: 1" T&C lumber; Joists: 2"x 9", 16" O.C.; 
Membrane: 4" plasterboard.

60 18 minF/C-U-24 4"
PSF

2/15Deck: 1" T&G lumbar; Joists: 2"x 7”, 16" O.C.; 
Memberane: 4" fiber insulation board.____________

12 2,88 min.F/C-W-25 4" 30
PSF
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3.3 (coin'd)

t FLOOR/CEILING ASSEMBLIES

WOOD JOIST

Performance Reference Number

Item
Code

Membrane
Thickness

Pre-
BKS-92

Poet-
BMS-92

Rac
HoursConstruction Details Load Time BMS -92 Notes

Deck: 1" nominal lumber; Jolatsi 2"x 7”, 15" 
O.C.; Membrane: V fiber Insulation board.

60 8 min. 12 2.9 2/15*"F/C-W-26
PSF

L7 min 12Deck: 1" nominal lumber; Joists: 2"x 7", 15"
O.C.; Mem.; 5/8" gypsum plaster on wood lath.

60 2.105/8"F/C-W-27
PSF

12 1/3Deck: 1” TSC lumber; Joists: 2"x 9", 16" O.C.;
Mem.: y fiber insulation board; V plaster.

60 tO min 2,115/8"F/C-V-28
PSF

15 all 1See
Note

1.12.
13,14

F/C-W-29 Exposed vood JoistsNo
Hembrane

13

Gypsum uallboard- 3/8" or V with IT No. 15 
gage nails with 3/16" heads spaced 6" centers 
vlth asbestos paper appll 
paste and finished with c

See 25 all 
Note

1,12
13,14

3/8" >1F/C-W-30
1

13ed uith paperhangers*
aacln paint.

wallboard- V with 1-3/4" No.12 gage 
nails with V heads, 6" O.C. and finished with 
casein paint. ______________________

See 25 mli 
Note

1.12.
13,14

V*F/C-W-31 Gyp
1

13

Gypsum wallboard- V with lV No. 12 gage nail! 
with y heads, 18" C.C. with asbestos paper 
applied with paper hangers paste and secured 
with iy No. 15 gage nails with 
and finished with 
spacing 6" O.C.

See
Note

30 mily 1.12
13,14

F/C-W-32

113
3/16" heads 

casein paint; combined nail

Cypsum wallboard- 2 layers 3/8" secured with 
iy No. 15 gage nails with 3/8” heads, 6" O.C.

30 mli3/8" Sea
Note

M2,
13.14

>1F/C-V-33
1

13

y 3/8" perforated gypsum lath- pla 
1-1/8" No. 13 gage nails with 5/16" heads; 4" 
O.C.; y sanded gypsum plaster.

stered with Sea
Note

30= inF/C-V-34 1.12.
13,14 4

113

Same as F/C-W-34. Except with 1-1/8” No. 13 
gage nails with 3/8" heads; 4" O.C.

1y See 45 mli 
Note

P/C-V-35 1.12,
13,14

3/4

13

3/8”
No.

lsth nailed with 1-1/8” 
heads; 4" O.C.; J> Ints

F/C-W-36 y perforated gypsum
13 nails with 3/8" 

covered with 3" strips of metal lsth; with 
1-3/4"; No. 12 nails with V' heads; 5" O.C. 
y sanded gypsum plaster.

See 1 hr. 
Note

1.12,
13,14

1

113

y Cypsum lath - 3/8" and lower layer of 3/8" 
perforated gypsum lath nailed with 1-3/4" No. 
13 nails with 5/16" heads and 4" O.C.; y 
sanded gypsum plaster or V Portland cement 
plaster. _______________

F/C-W-37 45 milSee
Note

1.12 3/4
13,14

113

3/4"P/C-W-38 Metal lsth - nailed with IV NO. 11 nails with 
3/8" heads or 6 d common driven 1" and bent 
over; 6" O.C.; 3/4" sanded gypsum plaster.

See 45 mli 
Note

1.12
13,14

3/4
1

13

F/C-V-39 3/4" Same as F/C-W-38 exce 
barbed roof nails wit

pt nailed with iy No. 11 
h 7/16" heads, 6" O.C.

See
Note

1 hr. 1.12
13,14

1
1

13

F/C-U-40 3/4" Same as F/C-U-38 except with lath nailed to 
Joists with additional supports 
O.C.; attached to alternate Jol 
ting of 2 nails driven iy, 2" , 
opposite aides of the joists, one loop of No 18 
wire slipped over each nail; the ends twisted 
together below lath.

See
Note

1 hr. 
15 min

1.12,
13,14

l>t
for lath 27" 

sta and consia- 
above bottom on

113

1

P/C-W-41 3/4" Metal lath with iy No. 11 barbed roof nails 
with 7/16" heads, 6" O.C. with 3/4” portland 
cement plaster for scratch and 1:3 for brown 
coat, 3 lb. of asbestos fiber and 15 lb. of 
hydrated llme/94 lb. bag of cement.

1 hr.See
Note

1.12.
13,14

11
13

F/C-W-42 3/4" Metal lath nailed with 8d, lllj gag 
nails 2*5" driven iy on slant and 
6" O.C.; 3/4" sanded gypsum plaster 1:2 scratch 

(cost and 1:3 below cost.

e barbed box See
Note

1 hr. 1,12,
13,14

1
bent over;

113
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Notes:
TABLE 3.3

Thickness indicates thickness of first mabrane protection on celling surface.1. S'

Failure node - flame thru.2.

Failure node - collapse.3.

No endpoint reached at termination of test.4.

Failure lsaenent - test terminated.

Joist failure - 11.5 min., flsme thru - 13.0 min., collapse - 24 min. 
Joist failure - 17 min., flame thru - 18 nln., collapse - 33 min.

5.

6.

7.

Ijoist failure - 16 min., flame thru - 8 min., collapse - 30 nln.8. .
Joist failure - 12 nln., flame thru - 8 nln., collapse - 22 nln. 
Joist failure - 11 nln., flame thru - 17 nln., collapse - 27 nln.

9.

:10.

Joist failure - 17 nln., flame thru - 20 min., collapse - 43 aln.

Joists: 2"x 10" southern pine or douglas fir; Ko.l cotmson or better; Subfloort 3/4" wood sheathing 
dlaphram of asbestos paper, and finish of tongue and grove wood flooring.

Loadings! not aore chan 1,000 PSI' maximum fiber stress In Joists.

Perforations In gypsum lath are to be not less than 3/4" diameter with one perforation for not 
aore than 16/in* diameter.

11.

12.

13.

14.

“Distemper" is a British tern for a water-based paint such aa white wash or calcimine.15.

Figure 3.4
Floor/Ceiling Assemblies- 
Hollow Clay Tile With 
Reinforced Concrete

NUMBER OF 
ASSEMBLIES

10 .

The number In each box 
Is keyed to the last
number in the Item Code
column In the Table.
For example: 

F/C-”0
5 .

13

11 5 9

10 12 43 1 7
T0

41 2 3

FIRE RESISTANCE RATING (HOURS)
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Table 3.4
Floor/Ceiling Assemblies- 
Hollow Clay Tile With 
Reinforced Concrete*

;

Performance Reference Number

Item
Code

Assembly
Thickness

Prc-
8HS-92

Post-
BHS-92

Rec
Hour*; Construction Details Load Time BHS-92 Notes

775 2 hr.
7 mtn,

1.2,3Cover IV concrete (6080 PSI); 3 cell hollow 
clay tile; 12"* 12"* 6”; 3V concrete between 
tiles Including 2- V rebars with 3/4" concre­
te cover; V pla

26"F/C-HT-1
PSF

eter cover (lower)
{ 61 7Cover ft" concrete (5840 PSI); 3 cells hollow 

clay tiles; 12"* 12"* 4"; 3k" concrete between
tile lncludln 
cr«te
hollow tiles; V plaster cover, lover.

3 hr. 
23aln

1.4.66" 3-1/3F/C-HT-2
PSF

g 2- V rebars each with k" con- 
and 5/8" filler tiles betweencover- f

122Cover: IV concrete (6280 PSI); 3 cell hollow 
clay tiles 12"* 12"x 4"; 3V concrete between 
tiles Including 2- V rebars with V cover;
V plaster cover, lower.

2 hr. 7 .3.5. 26"T/C-HT-3
PSF

Covers ft" concrete (6280 PSI); 3 cell hollow 
clay tiles; 12” * 12"* 4"; 3V concreto betweci 
tiles Including 2- V rebars with 3/4" concret. 
cover; V plaater cover, lower.

115 2 hr. 
23min.

7 1.3.76" 2-1/3p/C-HT-4
PSF

Cover: ft" concrete (6470 PSI); 3 cell hollow 
clay tiles 12"* 12"* 4"; 3k" concrete between 
tiles Including 2- V rebar* with V cover; V 
plaster cover, lower.

122 2 hr. 7 1.3,56"7C-HT-5 2
8PSF

Floor cover: ft" gravel cement (4300 PSI); 
tiles: 3 cell 12"* 12"* 6"; 3k" 
tiles Including 2- k" rebars wit 
from concrete bottom ; cover: k" plaster, lower

165 4 hr. 7 1.3,9. 48"F/C-HT-6 ioce between ’SFspsc 
h 1" cover

Deck: 7/8" T 6 C on 2"* 1k" bottoms (18" O.C.)
(4600 PSI); 3 cell hollow 

clay tiles 12"x 12"x 4"; 3" concreto betwoen 
tiles Including 1- 3/4" rebar 3/4" from tile 
bottom ; V plaster cover. _

7 ‘.11.
12,13

95 2 hr. 
I (a In.

2-1/39"(noo)F/C-HT-7
PSPft" concrete cover

Deck: 7/8" TSC on 2"x ft" bottoms (18" O.C.)
ft" concrete cover with 3850 PSI; 3 cell hollow 
clay tiles 12"* 12"* 
tiles Including 1- 3/ 
bottoms; k" pla

9"(nom) 95 hr.F/C-BT-8 7 4.11.
12,13PSF !8rain.

3" concrete between 
rebar 3/4" from tile4";

4"
ster cover.

Deck: 7/8" T6G on 2"* 1k" bottoms (18"O.C.) 
1k" concrete cover (4200 PSI); 3 cell hollow 
clay tiles 12"* 12"* 4"; 3" concrete between 
tiles Including 1- 3/4" rebar 3/4" from tile 
bottoms; k" plaster cover.

F/C-HT-9 9"(noa) 95 2 hr. 
14mln

7 3.5.8
PSF 11

See
5k" y tile (4” thick); ft" concrete 

ral details see note 15.
F/C-HT-10 Fire cla 

For
Not* 1 hr. 43 15cover. 1
li
See

8" Fire clay tile (6" thick); 2" cover.F/C-HT-11 1 hr.Note 43 15 1
14

See
Note

14
F/C-HT-12 5k" Fire day tile (4" thick); ft" cover. 5/8"

gypsum pleater lower. ___ ft hr 43 15 ft

See
F/C-HT-13 8" lay tile (6" thick); 2" cover. 5/8” 

pi.
Fire e Note 2 hr. 43 15 ftester lower. 14
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Notes:
TABLE 3.4

A generalized cross-section of this floor type follows.1.

I-if H .

olianSio^
J T»u»

1am *» 0»A*4 VfTM K
w»n of coNcim

vi i* fa com) 
ftM UWt-CIMINH 
llM rrrw* (*tAt) }

Failure mode - structural.2.

Plaster - base coot - line - cement - sand; top coat - gypsum (neat). 
Failure mode - collapse.

Test stopped before any end points were reached.

3.

4.

3.

A generalized cross-section of this floor type follows,

•— (-J *4 C*5 *|

6.

i-rinppggpa
/ | flits tt'.it'. aV J I

/ flUlH# TUI ‘V THICK 
tm S <H«W mix *1 
corf* of COHCMIt

«*(ieo»ii) 
lilt llUI-CtMint•*OHO 
|J— OtffOM folATj

l*VT

Failure mode - thermal -back face temperature rise.7.

Passed hose stream test.8.

Failed hose stream test.9.

Test stopped at 4 hours before any end points were reached.10.
••11. A generalized cross-section of this floor typo follows.

x—. (■ i c*». — 
l*lS
MCuft(D to «(.•»» >

%*6 r rLwi «*•« /% Ttfl
/»OA«0>NC

□U'lnnaljE]
i

r6*«»'J/4 Ol AM. *ITN VV/'^TtUS It**C#. 4*
CO»E« or COnCCITI.

;
i

Plaster-base coat - retarded healhydrate gypsum-sand; 2nd coat - neat gypsum.

Concrete In item 7 Is P.C. based but with crushed brick aggregates while in Item 8 river sand 
and river gravels are used with the P.C.

i12.

:13.

:Load - unspecified.14.

:The 12” x 12" fire-clay tiles were laid end to end in rows spaced 24" or 4" apart. The 
reinforcing steel was placed between these rows and the concrete cast around them and over 
the tile to form the structural floor.

13. :

A-105



Section IV—Beams
i

Table 4.1.1
Reinforced Concrete Beams
Depth 10" to less than 12"

1 Performance Reference Number

Post-
BMS-92

Pre-
HMS-92

Iti Rec.
HoursConstruction Details Load BHS-92TimeCode Depth Notes

24" wide x 11“ deep reinforced concrete "T" 
bean (3290 PSD; Details - See figure. Note 5.

8.8
tons

4 hr.
2 min.

7 1,211"B-ll-RC-l 4
14

24” wide x 10" deep reinforced concrete "T" 
bean (4370 PSD; Details - See figure. Note 6.

8.8
tons

l hr. 
S3 mil

7I-1G-RC-2 10" 1.3 1-3/4

! 24" wide x 10-1/2” deep reinforced ”T" bean 
Details - See figure,

8.8 2 hr 
40 mil

ioy 7J-10-RC-3 1.3 2-2/3
(4450 PSD concrete; 
Note 7.

tons

24" vide x 11” deep reinforced concrete "T" 
bean (2400 PSD; Details - Sec figure. Note 8.

8.8 3 hr 
32 ail

711"l-ll-RC-4 1.3 3-1/2
tons 14

24" vide x 11" deep reinforced concrete "I” 
beam (42S0 PSI); Details - See figure. Note 9

8.8
tons

3 hr 
3 nln

11“ 7l-ll-RC-5 1.3 3
14

Concrete flange: 4" dpep x 2' wide (4895 PSI) 
concrete; 7" deep 6^ vide beam; I beam rein­
forcements 10" x 4¥' x 25 lb. R.S.J.; 1” cover tons 
on flanges; Rein.: 3/8" diaa. bars 9 6“ pitch 
parallel to T; V dian. bars perpendicular to 
T; 4” x 6" wire oesh #13 SNC; Span - 11* re­
strained. Details - See figure. Note 10.

11“J-ll-RC-6
10 6 hr 7 1,4 6

Concrete flange: 6" deep x l'6y wide (3525
PSD concrete; 5" deep x 8" wide precast con­
crete blocks 8-3/4" lo 
7" x 4" x 16 lb. R.S.J
IV cover on top; 2 rows V dian. rods paral­
lel to T; 1/8" wire oesh perpendicular to 1" 
span 1'3" simply 
figure, Note 11.

11"B-ll-RC-7
4 hr3.9

tons
7 1,2 4

ng; I bean reinforcement 
. 2" cover on bottoa;

supported. Details - See

Concrete flange: 4" x 2' (352S PSI) concrete; 
7" x 4V (scaled fr. drawing) I beam rein- 
forccoent: 10" x V%” x 25 lb. R.S.J.; No 
concrete cover on bottoa. Rein.: 3/8" dlam. 
bars 9 6" pitch parallel to T; V dian, bars 
perpendicular to T; span: 11" restricted

11"B-ll-RC-8
10 4 hr 7 1.2 4
tons 12

liy 24" wide x liy deep reinforced concrete "T" 
bean (4390 PSI_; Details - See figure. Note

B-ll-r.C-9 8.8
tons

3 hr 
24 mi

7 1,3 3-1/3
12.
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Notes:
TABLE 4.1.1

1. Load concentrated at mid-span.

2. Achieved 4 hour performance (Clssa-B, British)

3. Failure mode - collapse.

4. Achieved 6 hour performance (Class-A, British)

2’-O’
2-0' 6.5.

h* 01A SABS l/ 12* .yiLir, iV PI A BARS
r ’n- 4*

m if
X IVi 01* BARSW OIA. BARS 

AT 6m CRS.
.- y meAT CRS

W OIA BARSH‘ OIA BARS-^

>1* oia. stir Burr 
AT 5’ CRS.

PA- covtR

R-tt'-jui STIRRUPS
CRS.

8.7. 2-0’- ------------ 2'-O'
H* OIA BABSNV PI* BAB* ■r jz>

T“^-
x

4-
■: r1M t>i* OIA SARS 

AT 6* CRS 
*A‘ OIA BARS

lUPt

y» OIA BARS . 
AT 6* CRS 
W OIA. BARS-^

Hi OIA STIR*R«A«* 
AT 5’ CRS

T
y. w

covin
T•jy-ixJfc'OIA stir 

AT 5‘ CRS lVJ

9. 2- 0‘- 10. i------------ r-o1---------- - tH2‘OIA BARS £
4'

V OIA 'BARS •| '. 
AT 6’ C«S L

Im ? ?X. il_«^V*’ DIA BARS-''"

Via oia 
AT 5* CRS

COVAR

Jjvf - T
STIRRUPS I

:12.I'- tH‘11.

iVcotil j 
4* Till- ^
V tonouwujs-

stair or nohow 
R100R CONIlSTlHO OR 
RKINRORCKO (ORCRITt 
BIBS. SJt'wlPC WITH 
B’« 6’< A* HOLLOW 
CIA

' '
■^u~®,A *9M

Rl ASTIR ■

'Ji'tnRI 
WAV 16 IB R.S.J. 5

i—«■ 
nu rricast

HOCKS
curt

LO NOIff'
■» rats.
:End Condjtwna ;—10’—S' (Ckar). Sanply Supported. ?I13. 2-0"-

,-ifV- 'A’ DIA BARS t,r V.
v 7m • -14. The Alfforent performances achlovod by 

B-ll-RC-1, B-ll-RC-4, and B-ll-RC-5 are 
attr'butable to dlfforencoa in concrete 
aggregate compositions reported In the 
source documont but unreported in this 
table. This demonstrates the 
of material composition in add 
other details.

ii T
y% oia
AT 6* CRS

H'pia.bars^ • ■

Jfc’tRA STIRRUP*' 2 1"^
AT 3* CRS.

BARS i‘ me --2" connsignificance 
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Table 4.1.2
Reinforced Concrete Beams
Depth 12" to less than 14"

>
j

Performance Reference Numberj
Item
Code

Pre-
BMS-92

Post-
8MS-92

RecDepth Conetruction Details TineLoad BHS-92 Notes Hours

. 712" 12"x 8" scctio 
Reinforcing 4- 
belou each surface; V stirrups 10" O.C.

n; 4160 PS1 aggregate concrete;
7/8" rebars at corners; 1"

5.5
tons

2 hr. 1B-12-RC-1 2;
i

Concrete flange: 4" deep x 2‘ wide (3045 PS1) 
9 35 days; Concrete bean: 8" deep; I bean re- 
inforceaent; 10"x 4k"* 25 lb. R.S.J.; 1" cover 
on flanges; Reinforcement: Flange 3/8' 
bars (? 6" pitch parallel to T; flange V diaa. 
bars perpendicular to T; bean 4”x 6"
#13 S.U.C.: Span: 10’3" sinply supported.

4 hr.12" 10 7B-12-RC-2 2.3 4
tons 5

diaa.

wire nesh

Concrete flange: 4" deep x 2' wide; (3825 PSJ) 
Q 46 day 
(scaled tron dug
4V'x 25 lb. R.S-

10 6 hr. 713" 2.3,6.J-13-RC-3 4
s; Concrete bean: 9" deep x 8*j” wide;

,);I bean reinforceaent: 10”x 
J,; 3” cover on boctoa flange 

1" cover on top flange; Reinforceaent: flange 
3/8" diaa. bars 0 6" pitch, parallel to T; V 
diaa. bars perpendicular to T; Bean 4"x 6" vlr 
aesh #13 S.W.C.; Span 11* restrained.

8.9tons

e: 4” deep x 2' wide; (3720 PSI) 
8" deep x 8V wide; (sc 

.) I bean reinforceaent: 10"x 4V'x 
ge; 1" covei 
/8"

710 6 hr. 2-4,12" Concrete fl 
9 42 days; 
led It.

4I-12-RC-4 angc
Con. bean: 7-9a- tons

dug
25 lb. R.S.J.; 2” cover botton flan 
too flanee: Reinforceaent: I

bars 9 6" pitch
diaa.

parallel to T; V’ 
pend leular to T; beaa; 4"x 6" 
S.U.C.; Span: 11' restrained.

fiance 3

diaa. bars 
wire aeah.

1per
#13

Notes:
TABLE 4.1.2

1. Qualified for 2 hr. use. (Grade C - British) test Included hose stream and ralond 
at 48 hours.

2. Load concentrated at aid-span.

3. British teat.

4. British test - qualified for 6 hour use (Grade A).

1' h6H ' ih* A 2'.0‘------------rs. 6. m ifkE W# lr;T- MH
r.rcMJ5i* in uii

mi
» t

f'-i* com >.* .
U-6A- I— IV—

r u 14»7.

2'
I-- «•—I

8. See Table 4.1.3, Koto 5. 9, Hourly rating baaed upon B-12-RC-2 above.
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iTable 4.1.3
Reinforced Concrete Beams
Depth 14" to less than 16"

j

I

P«rfor*Ance Reference Nuaber >; s
Rec

Note* Hour*
Item
Coda

Pre-
BMS-92

Post-
BMS-92 :Depth Construction Details load Tlae BHS-92

15” Concrete Flange: 4" Deep x 2' wide; (3290 PSI) 
concrete; Concrete bean; 10" deep x 8V wide; 
I bean reinforcement: 10"x ««j"x 25 lb. R.S.J.; 
4" cover on bottom flange; 1" cover on top

B-15-RC-1 10 6 hr. 1,2.3 4 "7tone 5,6 '
i

flange; Reinforceaent: 
bars 9 6" 
perpend leu 
13 S.U.C.;

ange ; 3/8" dian. 
pitch parallel to T; V dla. bars 
lar to T; bean 4"x 6" wire aesh Ho. !

, Span; 11* restrained
Concrete flange: 4“ doop x 2' wide (4820 PSI)
concrete; Concrete beams• 10" deep x 8S” vldo) 10 
I beam reinforcement! 10"x 4Vx 25 lb. R.S.J.) tons 
1* cover on top flangei 1" cover over wire 
mesh on bottom) Reinforcement] Flange 3/8" 
diaa. bar* • 6" pitch parallel to "T") >«" 
diam. bora perpendicular to "T") beam 4"x 6" 
wire mesh No. 13 S.W.G.i Span 11' restrained.

15’B-15-RC-2 6 hr. 7 VS 4

Notes:
TABLE 4.1.3

1. Load concentrated at mid-span.

2. Achieved 6 hour fire rating (Class "A" - British).

_ r-o*' 4.3. 2-0’- L.i - &■ <• -(ffrnb,r
yOpifctEl,.

gw
*Ty

V SIX MMMM

s un isc :»V V
V-fai-4I— iv—!

I5. Section 43.147 of the 1979 Edition of tho Uniform Building Code Standards provides)

i"A restrained condition in fire tests, as used in this standard, is one In which expansion 
at the supports of a load-carrying element resulting from the effocts of the fire Is resisted 
by forces external to the element. An unrostrainod condition Is one In which the load­
carrying element is free to expand and rotato at its support.

\
"(R)eatralnt in buildings is defined as follows) Floor and roof assemblies and Individual 

beams in buildings shsll bo considered restrained when the surrounding or supporting structure 
in capable of roslotlng tho thermal expansion throughout tho rango of anticipated elevated 
temporaturcs. Construction not complying ... is assumed to be free to rotate and expand and 
shall be considered as unrestrained.

:■

'(
I"Restraint may be provided by the latorel stlffnoss of supports for floor and roof assemblies 

and intermediate beams forming part of tho assembly. In order to dovolop restraint, connections 
must adequately transfer thormal thrusts to such supports. The rigidity of adjoining panels or 
structures shall bo considered in assessing the capability of a structure to roaist thermal expansion."

;
■

!
Because it is difficult to determine whothor an existing building's structural system is capable 
of providing tho required restraint, the lower hourly ratings of a similar, but unrestrained 
assembly have been recommcndod.

L;
6. Hourly rating based upon Table 4.1.2, Item B-12-RC-2.
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Table 4.2.1
Reinforced Concrete Beams- 
Unprotected
Depth 10" to less than 12"

i

Performance Reference Humber

Iti Pre-
BHS-92

Poat-
BHS-92

Rec
HoursTine BHS-92Construction Details LoadCode Depth Notes

710 39a in, 1 1/310"x 4<i"x 25 lb. "1" baan.10"B-SO-1
tons

Notes:
TABLE 4.2.1

1. Concentrated at nldspsn.

Table 4.2.2 
Steel Beams- 
Concrete Protection
Depth 10" to less than 12"

Performance Reference Number

I tea 
Code

Prc-
BHS-92

Post-
BHS-92

Rec
HoursDepth Construction Details Load Tine BHS -92 Notes

10"* 8" rectangle. Aggregate concrete (4170 
PSI) with 1" cover - top and 2" cover bottom; 
No. 13 S.V.C. Iron wire loos 

roxlmately 6" pitch about 
earn.

3.9
tons

73 hr.
4 6m In

1.2.3 3-3/410"B-SC-1

ely wrapped at 
7”* 4"* 16 lb.app 

I b

10"x 8” rectangle. Aggregate concrete (3630 
PSI) with 1" cover - Top and 2" cover bottom; 
No. 13 S.V.C. iron wire loosely wrapped at 

6" pitch about 7"x 4"x 16 lb. I
5.5 5 hr. 

26m in 710" 3-3/4B-SC-2 1.4,5,
tons 6,7

beam.approx.

Notes:
TABLE 4.2.2

1. Load concentrated at midspan.

2. Specimen 10*3" clear span alnply supported.

3. Passed grade "C” fire resistance (British) Including hose stream and reload.

4. Specimen 11' clear span - restrained.

5. Passed "Crade B” fire resistance (British) including hose stream and reload.

6. See Table 4.1.3, Note 5.

7. Hourly rating based upon B-SC-1 above.
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Section V—Doors
Figure 5.1
Resistance of Doors to 
Fire Exposure
NUMBER OF 
ASSEMBLIES ;

The lumber In each box 
1* keyed to the laet 
number In the Item Code 
column In the Table.
For example: «10

■32

-

32
5

41 31 27

40 20 3938 30 26

37 18 223 13 25

1719 7 362 21 10 12 16

Pm'1'5 Il 4 5 6 29 8 9 23 11 14 24 28 35 34
0

40 6020 80

EFFECTIVE BARRIER TIKE (HINUTES)

Table 5.1
Resistance of Doors to 
Fire Exposure

Performance Reference Number
Door

Minimum
Thickness

Effec­
tive

Edge
Flam-

Item
Code

RecPce-
BMS-92

Post-
BMS-92 HHS-92Construction Details Notes (min.)Inn

Panel door, pine perimeter (1-3/8"). 
(enamel).

53/8" Painted 5 min.
10 sec

n/a 90 1,2D-l I

! 90 1.2,7 53/8" As above, with 2 coats U.L. listed lntumescent 
costing.

5 min. 
30 see

5 minD-2

90 -1,3.4n/a 53/8" As D-l with standard primer and flat Interior 
paint.

5 min. 
;S5 .ec

D-3
l'

IAs D-l with panals covered each side with V 
plywood, edge grouted with sawdust filled plas-^15 sec 
ter; door faced with 1/8" hardboard each side; I 
paint aee (5)

2-5/8" 3 min! 
45sec|

90 a.2.5. 1011 minD-4

t II i
n/s ‘ 1,3,4| 153/8" As D-l but surface protected with glass fiber

reinforced lntumescent fire retardant coating.
6 min 90D-5

Door detail: As D-4 but with 1/8” cement asbeatosl7 min 
board facings with aluminum foil. Door edges 
protected by sheet metal. ;

1.3.4, IS1-5/8" 90ltoln,
15see

D-6
: i—j

1,3,4| 20 'i Door detail with 1/8" hardboard cover each side^o min 
1 as facings. Class fiber reinforced lntuaes- 
l cent coating applied. j

1-5/8" n/a | 90D-7
7

1,3,4 j 25 •
6.7 !

Paint was glass relnforcadz6 min 24mln,
45seci

901-5/8" I Door detail as D-4. 
; Epoxy lntumescent.

D-8 :
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5.1 (cont’d)

RESISTANCE OF DOORS TO FIRE EXPOSURE

Reference NumberPerformance
j Door
. Minimis
(Thickness

Effec­
tive
inrrlci’ tnK_j
29 mini 3mlnj 

15sec|

Edge I 
Flam-iI Cera 

Code ! IIKS-9? IllMS -92
Post-
BMS-92

|Rec
Notes i(oln.>Construction Details

90 1.2 5Door detail as D-4 with facings of 1/8" ccnent 
asbestos board. _____

1-5/8"D-9

T

1,3.4| 690Slain. 7sln| 
IQsec. 20sec»

1-5/8" As per D-9.D-10

! 1.3.4 35i 36aIn. n/a • 
25sec.

901-5/8" As per D-7 painted with epoxy intumescent coat­
ing Including glass fiber roving.

D-ll I.i
i

90 1.3.4)7mln. 24tnin 
IQsec. 40aec

30As per D-4 vlth lntunescent fire retardant 
paint. _ _

1-5/8"D-12

90 1.3.419bIn. 39min 39D-4 but with 2* ga. galv. sheet netal1*1 (noa) As ID-13 per
Ingefac

90llmln. 17mln 
IQsec. 20aec

1.3,4 201-5/8" As per D-9.D-14
6

6Cb I 90f 7,8 ; 60In. 58mlnClass C steel fire door.D-1S

EOoln. 37 a In 90 7,8 ' 60Class B steel fire door.Q-16

Solid core flush door; core staves laminated 15mln. 13oln 
to facings but not each ocher. Birch plywood J 
facings V rebate in door frame for door; 3/32” 
clearance between door and wood frame. ________ ____________

37 11 131-3/4"D-17

I l

t
i

4 a In. 13m In 37 11 131-3/4" As per D-17D-16

jl2mln. — i 37Door as per D-17; but with 16 ga. steel; 3/32" 
! door frame clearance.

9,11 j 10 
37 i'lO.ll! to

1-3/4"D-19

16m In. —D-20 j 1-3/4

1-3/4"

Aa per D-19.

2 6m In. — jDoor as per D-17 lntunescent paint applied to 
top and side edges.

37 ! 11D-21 25

Door as per D-17 but with Vxl/8" steel strip j 18mln. 6mIn 
set Into edges of door at top and side facing j 
stops

I1-3/4" 37 11D-22 18

I IMatching strip on stop.

I 3foIn.22aIn

I 45mln.35mln

1-3/4" 15Solid Oak Poor 13 i 25D-23 ; :
1-7/6"P-24 Solid Oak Door 15 13 I 35 l'1-7/8" 58mln.34minSolid Teak Door 15D-25 13 35

I !1-7/8" Solid (Pitch) Pine Door 57mln.36mlnD-26 15 13 35

! 57mln.30ilni 1-7/8" Solid Deal (Pine) DoorD-27 15 13 30

1-7/6"D-28 Solid Mahogany Door 49a In.40a In 15 13 I 45

1-7/8" Solid Poplar Door 24mln. 3mlnP-29 515

1-7/8" ;4faln.33minSolid Oak DoorD-30 IS 13 * 35

! !1-7/8" Solid Walnut DoorD-31 '4Coln.l5nln IS 13 20

2-5/8"D-32 Solid Quebec Pine 6Pain 6Ctaln IS 13 60
I2-5/8" Solid Pine Door '55m In. 39m In! D-33 1 15 13 40;

I 1
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5.1 (coat'd)

RESISTANCE OF DOORS TO FIRS EXPOSURE

T 1 1! I f*cr f orp.uMCo Reference Munber
Door

Minimum
Ukness

'Effect Edge 
Flsm- 

li-ilns ,

69 oln 60a in
IPee- ;

HM:.-y2 i|)HS -92! BMS-92
Item
Code

Keclive

T" Construction Details Notea
T InJ___ 15. 60 !I 2-3/8” I Solid Oak PoorD-34

j
i 15 60 !|65 nln 17mlri

il3 oln 84nln

132-S/8" Solid Teak DoorD-3S 1i
15 13Solid Softwood Poor jo14"D-36

! 15 138 pin 74nln’3/4'' I Panel Poor

3/16" ! Panol Door

5D-37 t1
3 nln S oln 15 1 13 5D-38

15 ■ 13174aln 13alnI Panel Door - Fire Retardant Treated3/4"D-39

; s i! panel Door - Fire Retardant TreatedD-40 84m In 84aIn' I 13 I 133/4"

|l6-3/4 114 . 
min, oln. ;

i 15 j 13Panel Door - Fire Retardant Treated 83/4" iD-41

Notes:
TABLE 5.1

1. All door frames vere of Gtandard lumber construction.

2. Hood door atop protected bp asbestos millboard.

Hood door stop protected by sheet metal.

Door frame protected with sheet metal and veather strip.

3.

4.

5. Surface pointed with Intumescent coating.

6. Door edge sheet metal protected.

7. Door edge intumescent paint protected.

8. Formal atecl frame and door stop.

Door opened into furnace at 12'.9.

Similar door opened Into furnace at 12'.10.

11. The doors 
core wood
frames, minimum cleaners possible between door, frame and stops. They also indicate the 
utility of long throw latches and the possible use of Intumescent paints to seal doors to 
frames In event of a fire.

reported In these tests represent the type contemporaries used as 20 minute solid ' 
doors. The test results demonstrate the necessity of having wall anchored metal

Minimum working clearance and good latch closure are absolute necessities for effective contain­
ment for all such working door assemblies.

12.

Based on British Tests,13.

14. Failure at door - frame Interface,

;
!
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