
Section 704  Fire-Resistance Rating of 
Structural Members

Structural frame members such as columns, beams, and girders are regulated for fire resis-
tance based on a building’s type of construction. Some types of constructions mandate a 
higher level of fire endurance for structural members and assemblies on account of the 
critical nature of their function. Type of construction considerations is based primarily on 
the potential for building collapse when subjected to fire. Therefore, the structural frame 
is specifically addressed in Table 601 as to the required fire-resistance ratings. This section 
provides further details for the protection of structural members.

Figure 704-1 provides simple details of fire protection of structural members that indi-
cate the principle of mass effect. Mass effect is beneficial to the protection requirements 
for structural members of a heavy cross section. In the case of steel members, the amount 
of protection depends on the weight of the structural steel member. A heavy, massive 
structural steel cross section behaves such that the heat applied to the surface during a fire 
is absorbed away from the surface, resulting in lower steel surface temperatures. Thus, 
the insulating thicknesses indicated by tests or in Table 721.1(1) should not be used for 
members with a smaller weight than that specified in the test or table.

For SI: 1 inch = 25.4 mm.
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	 Column protection. Primary structural frame members require fire-resistive protection 
in buildings of Type I, IIA, IIIA, and VA construction. Under all conditions, columns con-
sidered as a part of the primary structural frame system must be protected by individual 
encasement. This protection must occur on all sides of the column and extend for the 
column’s full height. Where a ceiling is provided, the fire resistance of the column is to 
be continuous from the top of the foundation or floor/ceiling assembly below through the 
ceiling space to the top of the column. The fire protection required for the column shall 
also be provided at the connections between the column and any beams or girders. Where 
the column is located within a fire-resistance-rated wall assembly as shown in Figure 704-2, 
the mandated column protection must still be provided through individual encasement. It 
is not acceptable to simply place an unprotected column within a fire-resistance-rated wall 
assembly and consider the column as fire-resistant rated.

	 Protection of the primary structural frame other than columns. The code intends that 
the fire-resistive protection for primary structural frame members be applied to the indi-
vidual structural member. This is based on the differences in both the testing procedure and 
the conditions of acceptance that were discussed in Section 703. In other words, the code 
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Figure 704-1
Mass effect.
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	 Protection of secondary members. Secondary members, as defined in Section 202, 
may be protected in the same manner as primary structural frame members where a fire-
resistance rating is required. Such elements can be individually encased or protected by a 
membrane or ceiling of a horizontal assembly. Floor joists and roof joists are examples of 
secondary members that are permitted to be protected by the horizontal assembly in which 
they are located. In light-frame construction, membrane protection is also permitted for 
king studs and similar elements that are integral elements in load-bearing walls.

	 Truss protection. It is the intent of the IBC that this provision be applied to trusses that are 
a part of the primary structural frame as defined in Section 202. In this case, the code permits 
the encapsulation with fire-resistive materials of the entire truss assembly. It is the intent of 
the code that the thickness and details of construction of the fire-resistive protection be based 
on the results of full-scale tests or of tests on truss components. Approved calculations based 
on such tests that show that the truss components provide the fire endurance required by the 
code are also acceptable. One application of this concept is in the use of the encapsulated 
trusses as dividing partitions between hotel rooms in multistory steel-frame buildings. Because 
the truss becomes part of the primary structural frame where it used to span between exterior 
wall columns, it provides a column-free interior. The fire-resistive design of the encapsulated 
protection can be based either on tests or on analogies derived from fire tests.

Additional criteria for the protection of primary structural members are illustrated in 
Figures 704-4 and 704-5, which depict details for attached metal members and reinforc-
ing discussed in Sections 704.6 and 704.7. The provisions of Section 704.9 for impact 
protection are also illustrated in Figure 704-6.

	 Exterior structural members. The code provides that structural frame elements in the 
exterior wall or along the outer lines of a building must be protected based on the higher 
rating of three criteria. The minimum fire-resistance rating is determined by evaluating the 

does not intend that a primary structural frame member be protected by a wall assembly 
or fire-resistance-rated horizontal assembly, except as permitted by this section.

Under certain restrictions, the code allows the use of a floor/ceiling or roof/ceiling 
assembly to provide protection for structural members, rather than requiring that they be 
individually protected. The criteria for use of alternative membrane protection in lieu of 
individual encasement are depicted as follows:

	 1.	 The use of the ceiling protection applies only to horizontal structural members, such 
as girders, trusses, beams, or lintels. (See Section 704.2 for column protection.)

	 2.	 The structural members shall not support directly applied loads from more than 
two floors or one floor and roof, or support a load-bearing wall or a non-load-
bearing wall more than two stories in height.

	 3.	 The required fire-resistance rating of the assembly shall be at least equal to that 
required by the code for the individual protection of the structural members.

Examples of various conditions are shown in Figure 704-3.

Fire-resistance-rated columns within a fire-resistance-rated wall assembly must be
provided with individual protection

Fire-resistance-rated wall assembly
Steel column individually
protected

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
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For other than columns:

1.

2.

Individual protection for primary structural frame members is
required if supporting loads are from more than two
floors or from one floor and roof

Otherwise, protection may be by individual encasement,
membrane or ceiling protection per Section 711, or
combination of both

Columns must be provided with individual encasement and protected for full height (Section 704.2).

Fire-resistance-
rated
horizontal
assembly

Figure 704-2
Individual 

protection of 
structural 
columns.

Figure 704-3
Protection of 

primary 
structural 

frame 
members.
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