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Primed Structural Steel Guidelines for Spray­
Applied Fire Resistive Materials (SFRMs) 

PrimedlPainted structural steel is a 
very important project condition 
that cannot be over-looked when 
installing Spray-Applied Fire 
Resistive Materials (SFRMs). 

As the world' s leading 
manufacturer of passive fire 
protection products, we 
recommend that structural steel 
members that are to receive SFRM 
remain unprimed/unpainted in 
order to ensure proper adhesion to 
the substrate. Most fire testing by 
Underwriters Laboratories, Inc 
(UL) and/or SFRM manufacturers 
have been conducted on unprimed 
steel and therefore we do not 
recommend the direct application 
of our SFRMs to primed/painted 
surfaces. 

UL allows the application of 
SFRM to primed/painted wide 
flange steel members (beams and 
columns) and pipe and tube steel 
columns provided the guidelines 
that are listed in the 2010 UL Fire 
Resistance Directory - Volume 1 

(see attached) are followed in their 
entirety. 

Prior to 1989, UL had little or no 
fire test data demonstrating the 
performance of SFRMs when 
applied to painted or primed 
members. Since then, a limited 
number of tests with paints and 
primers were conducted with 
different manufacturers ' SFRMs. 
This resulted in a database of tested 
steel sizes. The largest beam tested 
had a flange width of 12 inches and 
a web depth of 16 inches 1 • 

Likewise, the largest column tested 
had a flange width of 16 inches and 
a web depth of 16 inches 1 • The 
largest pipe outer diameter and tube 
width had a dimension of 12 inches. 
Therefore, any members exceeding 
these dimensions require a 
mechanical break be installed such 
as metal lath or steel studs with 
discs prior to the installation of the 
fire protection material. If metal 
strip lath is utilized, no less than 25 
percent of the width of the oversize 
flange, web element or face of tube 
or pipe shall be covered by the 
metal lath. The strips of metal lath 
shall be minimum 1.7 lbs. per sq. 





Some restricted-load conditions have resulted from changes in product availability. An example is the substitution of K-Series joists for
other series joists as described under Section III, FLOOR-CEILINGS AND ROOF-CEILINGS, Item 7, Steel Joists.

3. Penetrations
Penetrations through all or a portion of an assembly can significantly affect the rating. Firestop systems developed to protect openings

created by penetration items are covered in Volume 2 of the Fire Resistance Directory.
4. Finish Ratings
A finish rating is established for assemblies containing combustible (wood) supports. The finish rating is defined as the time at which

the wood stud or wood joist reaches an average temperature rise of 250°F or an individual temperature rise of 325°F as measured on the
plane of the wood nearest the fire. A finish rating is not intended to represent a rating for a membrane ceiling. The requirements for fin-
ish ratings are not included in ANSI/UL 263.

5. Nails and Screws
Nails are specified according to ASTM F547 or ASTM C514. Nails used to attach gypsum board to wood framing should be cement-

coated box nails or cement-coated cooler nails unless specified otherwise in the specific designs. Screws meeting ASTM C1002 or ASTM
C954 may be substituted for nails, one for one, when the head diameter, length, and spacing equal or exceed the requirements for the
specified nails.

6. Interior and Exterior Applications
The fire-resistive designs and the UL Classified materials are investigated with the understanding their use is limited to interior appli-

cations unless the design or the Classification information for the material includes a statement such as ‘‘Investigated for exterior use’’ or
unless the exterior use is obvious as in the case of roofs or coated metal wall facings used in exterior walls.

7. Exposed Interior Finishes
The surface flammability and smoke development characteristics of Classified materials that may be used as exposed interior finishes

are measured by the test method in ANSI/UL 723 (ASTM E84 and NFPA 255), ‘‘Test for Surface Burning Characteristics of Building
Materials.’’ The flame spread index of these materials is less than 200 and the smoke development index of these materials is less than
450. Surface Burning Classifications are contained in the Building Materials Directory.

8. Radiant Heating Cable
The effect of the use of electrical radiant heating cable or wire on the fire resistance performance of assemblies has not been investi-

gated.
9. Coating Materials
Coating materials include products identified as: 1) Spray-applied Fire-resistive Materials and 2) Mastic and Intumescent Coatings.
The type of material is specified in each design. Materials that have been investigated for exterior application are so indicated in the

individual designs and in the product category.
Regulations governing the application and use of coating materials have been promulgated by many governmental agencies. Authori-

ties Having Jurisdiction should be consulted for current local requirements.
Spray-applied Fire-resistive Materials

The surfaces on which the material is to be applied must be free of dirt, oil and loose scale. Surfaces may be primed with the primers/
paints covered under Primers for Structural Steel (CGJM ).

The following method of determining the bond strength of the spray-applied materials only applies to primers or paints that are not
covered under Primers for Structural Steel (CGJM ). Unless specifically prohibited in a design, materials identified as Spray-applied Fire-
resistive Materials (CHPX ) may be applied to primed or similarly painted wide-flange steel shapes and pipe and tube-shaped columns
provided: (A) the beam flange width does not exceed 12 in.; (B) the column flange width does not exceed 16 in.; (C) the beam or column
web depth (defined as inside of top flange to inside of bottom flange) does not exceed 16 in.; (D) the pipe outer diameter or tube width
does not exceed 12 in.; (E) bond tests conducted in accordance with ASTM E736, ‘‘Standard Test Method for Cohesion/Adhesion of
Sprayed Fire Resistive Materials Applied to Structural Members,’’ should indicate a minimum average bond strength of 80% and a mini-
mum individual bond strength of 50% when compared to the bond strength of the fire-resistive coating as applied to clean uncoated 1/8
in. thick steel plate. The average and minimum bond strength values should be determined based upon a minimum of five bond tests
conducted in accordance with ASTM E736.

The bond tests need only be conducted when the fire-resistive coating is applied to a primed or similarly painted surface for which
acceptable bond strength performance between the primer or other similar material and the fire-resistive coating has not been measured.
A bonding agent may be applied to the primed or similarly painted surface to obtain the minimum required bond strength where the
bond strengths are found to be below the minimum acceptable values.

As an alternative to the bond test conducted on control samples applied to an uncoated steel plate, the following method may be used
for unknown coatings in existing structures. Sections of painted steel are to be coated with a bonding agent compatible with the sprayed
material being used on the project. The treated and untreated substrates should be coated with material, cured and subjected to five bond
tests each, in accordance with ASTM E736. If the failure mode of the sections treated with the bonding agent is 100% cohesive in nature,
it will be acceptable to use this bond test value as the control bond strength. The value obtained on the untreated painted section should
be compared to the control value using the minimum 80% average, 50% individual bond strength acceptance criteria established in
ASTM E736.

If condition (E) is not met, a mechanical bond may be obtained by wrapping the structural member with expanded metal lath (mini-
mum 1.7 lbs per sq yd).

If any of the conditions specified in (A), (B), (C) or (D) are not met, a mechanical break should be provided. A mechanical break may be
provided by mechanically fastening one or more minimum 1.7 lbs per sq yd metal lath strips to the flange, web or tube and pipe surface
either by weld, screw, or powder actuated fasteners, on maximum 12 in. centers, on each longitudinal edge of the strip, so that the clear
spans do not exceed the limits established in conditions (A), (B), (C) or (D) as appropriate. No less than 25% of the width of the oversize
flange or web element should be covered by the metal lath. No strip of metal lath should be less than 3-1/2 in. wide.

As an alternative to metal lath, the mechanical break may be provided by the use of minimum No. 12 gauge steel studs with minimum
No. 28 gauge galvanized steel disks if such a system is described in a specific design (usually bottomless trench in an electrified floor
design) for the fire-resistive coating being applied. The studs should be welded to the oversize element in rows such that the maximum
clear span conforms to conditions (A), (B), (C) or (D) as appropriate. The spacing of studs along each row should not exceed 24 in. and a
minimum one stud per 256 sq in. should be provided.

Where metal lath strips or steel studs and disks are used, acceptable bond strength as described in item (E) should also be provided. A
bonding agent may be applied to the painted surface to obtain the required minimum bond strength where bond strengths to a painted
surface are found to be below minimum acceptable values.

The dry density at which sprayed material should be applied to building elements is specified on the individual designs. Dry-density
measurements may be determined by removing at least 6 in. sq sections randomly selected from the building, subjecting the samples to
120°F in an oven until constant weight is obtained, followed by accurate weighing, measuring and calculation of the density in lb per cu
ft. Constant weight is usually obtained after 24 to 48 h exposure within a 120°F oven.

The spray-applied fire-resistive material thickness specification in a design should be considered the minimum average thickness of the
individual thickness readings measured in accordance with ASTM E605, ‘‘Standard Test Methods for Thickness and Density of Sprayed
Fire Resistive Material Applied to Structural Members.’’ When spray-applied fire-resistive material is applied to metal lath, the spray-
applied fire-resistive material thickness should be measured to the face of the lath unless specified otherwise in the design.

Individual measured thickness, which exceeds the thickness specified in a design by 1/4 in. or more should be recorded as the thick-
ness specified in the design plus 1/4 in. For design thicknesses 1 in. or greater, the minimum allowable individual thickness should be
the design thickness minus 1/4 in. For design thicknesses less than 1 in., the minimum allowable individual thickness should be the
design thickness minus 25%.
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The thickness of the spray-applied fire-resistive material should be corrected by applying additional material at any location where: (1)
the calculated average thickness of the material is less than that required by the design or (2) an individual measured thickness reading is
more than 1/4 in. less or more than 25% less (for design thicknesses greater than 1 in. and less than 1 in., respectively) than the specified
thickness required by the design.

Areas of the structural frame and/or floor area are to be selected to obtain representative average thicknesses. Thickness readings on
the floor or wall area are to be taken symmetrically over the selected area. The average of all measurements is to be considered the aver-
age thickness of the area. Thickness measurements on beams and/or columns are to be made around the member at sections within 12
in. of each other. The average thickness is to be considered the average of the readings taken at both sections.

Screw tips penetrating the steel roof deck in all P700 and P800 series designs require spray-applied fire-resistive material. The spray-
applied fire-resistive material specified in the design should be applied to cover the tips at a minimum thickness of 1/2 in.

Mixing and spraying instructions are included with each container of material.
Mastic and Intumescent Coatings

The surfaces on which the material is to be applied must be free of dirt, oil and loose scale. The Classification information for materials
identified as Mastic and Intumescent Coatings (CDWZ ) should be consulted for specific recommendations regarding the application of
the coating over primed painted surfaces.

The mastic and intumescent coating thickness specification in a design should be considered the minimum average thickness of the
individual thickness readings measured in accordance with Technical Manual 12-B, ‘‘Standard Practice of the Testing and Inspection of
Field Applied Thin-Film Intumescent Fire Resistive Materials; an Annotated Guide,’’ published by the Association of the Wall and Ceiling
Industries.

The mastic and intumescent coating average thickness should not exceed the maximum thickness published in the individual designs
and no individual thickness measurement should be less than 80% of the thickness specified design.

Mixing and spraying instructions are included with each container of material.
When mastic and intumescent coatings are exposed to fire, they expand and form an insulating char. Unless otherwise detailed in the

individual designs, mastic and intumescent coatings are tested without any covering adjacent to the tested member that might interfere
with the expansion of the coating. The effect on the fire-resistance rating of steel members (beams, columns, etc.) caused by any covering
that would interfere with the expansion of a mastic and intumescent coating during a fire has not been investigated. Contact the manu-
facturer for their required clearance around structural members protected with mastic and intumescent coatings.

10. Gypsum Board Orientation
Vertically applied gypsum board is gypsum board that is applied with the long edges parallel to the framing members to which it is

attached. Horizontally applied gypsum board applied is gypsum board applied with the long edges perpendicular to the framing mem-
bers to which it is attached.

11. Gypsum Board Joint Treatment (Fire Taping)
Unless otherwise specified in the specific design all gypsum board systems except those with predecorated or metal covered surfaces

have joints taped and joints and fastener heads covered with one coat of joint compound (fire taped). Base layers in multi layer systems
are not required to have joints or fastener heads taped or covered with joint compound.

12. Plaster
The proper aggregate and mix proportions are specified on each design. Thicknesses are measured from the outer face of the plaster

base. When a finish coat is not specified, it is not included in the thickness dimensions, but it may be added. Materials investigated for
exterior application are so indicated on the individual designs.

13. Dampers
Building codes include requirements for four types of dampers: fire dampers, smoke (leakage rated) dampers, ceiling dampers, and cor-

ridor dampers. Dampers have been investigated for installation in wall or ceiling constructions in the maximum sizes and orientations
(vertical or horizontal) indicated in their Listing. Dampers have been investigated for the following applications:

Fire Dampers are included in Volume 3 of this Directory and are intended for use where air ducts and air transfer openings traverse
fire resistance-rated walls and floors.

Leakage-rated (Smoke) Dampers are included in Volume 3 of this Directory and are intended for use where air ducts and air transfer
openings traverse smoke barriers.

Corridor Dampers are included in Volume 3 of this Directory and are intended for use where air ducts penetrate or terminate at hori-
zontal openings in the ceilings of certain corridors, as required by the building code.

Ceiling Dampers are included in this Directory (see CABS ) and are intended to function as a heat barrier in air-handling openings
penetrating fire-resistive membrane ceilings. Additional details on duct outlet protection methods for membrane ceiling constructions,
designated Systems A and B, is included under Section III FLOOR-CEILINGS AND ROOF-CEILINGS, Item 17, Air Ducts and Protec-
tion Systems.

14. Wood Structural Panel
Wood Structural Panel is a structural panel product composed primarily of wood and meeting the requirements of the U.S. Department

of Commerce Voluntary Product Standard PS 1, Construction and Industrial Plywood or the U.S. Department of Commerce Voluntary
Product Standard PS 2, Performance Standard for Wood-Based Structural-Use Panels. Wood structural panels include all-veneer plywood,
composite panels containing a combination of veneer and wood-based material, and mat-formed panels such as oriented strand board
and waferboard. The panels are to bear the label of a code recognized certification organization with a specific reference to the PS 1 or PS
2 standard. The panels are also marked Exposure 1 or Exterior. Some individual designs may limit the type of panel that can be used.

As an alternate, wood structural panels investigated in accordance with APA - The Engineered Wood Association Standard PRP-108,
Performance Standards and Policies for Structural-Use Panels, or the PFS Research Foundation Standard PRP-133, Performance Standards
and Policies for Wood-Based Structural-Use Panels, and meeting the description for the panel type in the individual designs, may be
used.

15. Sound Transmission Class (STC)
In addition to the fire-resistance ratings, where indicated in the individual designs, the Sound Transmission Class (STC) rating is pub-

lished for those designs where the sound transmission loss (STL) test was also investigated. ASTM E90-99, ‘‘Standard Test Method for
Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions,’’ is the test method used to evaluate the sound
transmission loss for the various designs. The STC rating applies to the assembly of materials as indicated in the individual designs.

16. Impact Insulation Class (IIC)
In addition to the fire-resistance ratings, where indicated in the individual designs, the Impact Insulation Class (IIC) rating is published

for those designs where the impact noise test was also investigated. ASTM E492-96, ‘‘Standard Test Method for Laboratory Measurement
of Impact Sound Transmission Through Floor-Ceiling Assemblies Using the Tapping Machine,’’ is the test method used to evaluate the
impact noise of the design. The IIC rating applies to the assembly of materials as indicated in the individual designs.

17. Curtain Wall/Floor Protection Systems
The category Perimeter Fire Containment Systems (XHDG ) in Volume 2 of the Fire Resistance Directory includes designs that have

been investigated to protect the void created at the intersection of a fire rated floor assembly and an exterior curtain wall assembly.
18. Fire-resistant Joint Systems
The category Joint Systems (XHBN ) in Volume 2 of the Fire Resistance Directory includes designs that have been investigated to pro-

tect the joints between fire resistance-rated walls, floors, floor-ceiling assemblies and roof-ceiling assemblies.
19. Fire Doors, Frames and Hardware
Product categories associated with fire doors, frames and associated hardware are included in Volume 3 of this Directory. See Product

Category index (GSNV ). This includes leakage rated products investigated to limit the spread of smoke through these assemblies.
20. Glazing, Wired Glass and Glass Blocks
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