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GUIDANCE ON FIRE-RESISTIVE DUCT ASSEMBLIES  
A look at How it applies to Non-Symmetrical Wall Construction 

By Timothy J. LaRose, PE + Charles Mason, PE 
 

Introduction 

An important aspect of limiting the spread of fire, smoke and toxic gases is ensuring horizontal and vertical 
mechanical metallic ducts do not become a conduit for transfer throughout a building during a fire. The code 
achieves this by requiring the protection of certain ductwork by fire-resistance rated (FRR) Shaft Enclosures.  

Advancing alternatives to standard FRR shaft wall assemblies requires an understanding of the basic concept of 
symmetry as defined by the International Building Code for nonsymmetrical wall construction. If non symmetrical 
shaft enclosures are used, the assembly is required to be tested so that both the interior and the exterior faces 
are subjected to the test furnace with the side lasting for the shortest duration being used to determine the listed 
hourly fire resistance rating. The intent is that regardless of whether the fire is on one side of a shaft or the 
other, the level of fire resistance is comparable. Unfortunately, many fire-resistance rated duct assemblies do 
not meet this basic requirement for fire resistance from both the outside of the duct and the inside. While 
presented as fire-resistive, they cannot withstand fire exposure, wherever symmetry testing is mandated.  

The requirements for alternatives for Shaft Enclosures is a simple concept that is commonly misunderstood and 
there are differing opinions about when symmetry truly is required. Design teams including architects, engineers 
and contractors need to fully understand the code requirements and listing of products and assemblies at the 
start of a project so that the correct assemblies are specified.  

This paper provides detail and guidance on the fire-resistance rating symmetry and how it applies to vertical and 
horizontal duct assemblies available in common building systems. In the paper, we will discuss the requirements 
in the International Code Council (ICC) Building Code and will explore an alternative code path for using fire-
resistance duct assemblies. We will also address how these requirements relate to practical applications, review 
current problems in practical applications in symmetry, and discusses best practice solutions.  

Why Symmetry Matters 

In order to use FRR duct assemblies as an alternative to standard FRR shaft wall assemblies we must first 
understand the basic concept of Symmetry as defined by the International Building Code (IBC)1 Section 703.2.1 
Nonsymmetrical wall construction. The first step in this code path is to understand the requirement that 
horizontal and vertical mechanical metallic ducts installed for HVAC, Smoke Control, Grease Ducts or 
Laboratory Exhaust be protected with Shaft Enclosures2 and provide alternative protection to fire dampers that 
must be omitted.3 Depending on the number of stories connected by these ducts, the Shaft Enclosures around 

 

1 International Building Code (IBC) 2015 Edition 
2 IBC-2015 Section 713 
3 IBC Section 717.2.1 
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these ducts are required to be 1-hour, or 2-hour FRR by the IBC and NFPA 90A4. All Shaft Enclosures are also 
required to satisfy the symmetry requirements of IBC Section 703.2.1. Symmetry in this context is where both 
sides of the shaft wall (interior and exterior) are constructed with the same materials and geometry. In the IBC 
Code, Shaft Enclosures that have different materials on the inside than on the outside, are known as non-
symmetrical assemblies. 

Non-symmetrical assemblies are required to be tested5 with both interior and the exterior faces exposured the 
test furnace. The face that has the shortest duration from that test is the assigned fire-resistance rating of the 
Shaft Enclosure assembly. This is what is commonly referred to as FRR Symmetry and simulates the scenario 
where fire would propagate from the exterior of the shaft to the interior through an opening in the shaft such as 
where dampers are prohibited.  

There are numerous Shaft Enclosure assembly options comprised of various combinations of gypsum, studs 
and fasteners that will satisfy the testing requirements and are commonly used in construction. However, there 
is the option to use fire-resistance rated duct materials that are tested for this application. These FRR ducts 
must also satisfy the same requirements for the typical gypsum shaft wall assemblies and therefore must also 
satisfy the requirements of IBC Section 703.2.1 for Non-symmetrical wall construction. 

Challenges with Code Compliance  

With no clear prescriptive code path for using FRR duct assemblies instead of typical ASTM E119 tested Shaft 
Enclosures, it can be challenging to propose an alternative approach at the beginning of a project, especially 
new buildings. New technologies, new products and new test methods take time and often many code cycles to 
officially become part of the body of the code, which is the case with FRR duct assemblies. 

The ICC has established an Acceptance Criteria, known as AC1796, which provides guidance on demonstrating 
the safety of FRR duct enclosure systems as an alternative to provide an equivalent level of safety. However, 
AC179 presents a few challenges such as the guidance permitting the use of non-symmetrical FRR. This does 
not give adequate reason to dismiss FRR duct assemblies as an alternative to Shaft Enclosures.  

The IBC Section 104.11 states that it is “not intended to prevent the installation of any material or to prohibit any 
design or method of construction not specifically prescribed by this code.” Therefore, once the alternative is 
approved by the Authority Having Jurisdiction (AHJ), it will be deemed an acceptable approach. In this case, the 
AHJ of the Building Code is the building official7 or deputized enforcement by the building official.  

The misunderstanding and lack of knowledge of the symmetry concept by the design community as well as the 
code enforcement community has led to significant cost increases in construction projects and a “less than 
equivalent level of safety” required by the code.  

Acceptance Criteria for Shafts 

The criteria in AC 179 cover requirements for applied, rigid, or flexible enclosure systems such as stability, 
integrity, and insulation that can be integral or applied to these systems to provide protection from internal and 
external fires in place of traditional shaft enclosures or fire dampers.  According to AC 179, the following 
conditions are encompassed by the criteria discussed in this paper: 

 

4 NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating Systems, Section 5.3.4.2 and 5.3.4.3 
5 Tested in accordance with ASTM E 119 or UL 263. 
6 ICC Evaluation Service AC179, Acceptance Criteria for Metallic HVAC Duct Enclosure Assemblies 
7 IBC Section 103 Department of Building Safety 
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+ Alternate fire protection shaft enclosures for vertical ducts (Section 3.5) 
+ Alternate fire protection shaft enclosures in lieu of fire dampers in horizontal ducts penetration fire-rated 

or smoke barrier assemblies, and vertical ducts connecting not more than two stories (Section 3.6) 
+ Alternative shaft enclosures for ducts that are part of a pressurization system for elevator hoist ways 

and stairways (Section 3.7).   
+ Only metallic HVAC ducts are covered by the criteria established in the report. These ducts can be 

installed with zero clearance from insulating materials to combustibles.  
 

From 2005 to 2012, AC 179 referenced the ISO 69448 standard for testing of acceptable alternative products. In 
2012, AC179 was revised to adopt the ASTM E28169 testing standard as a means for evaluating systems such 
as flexible wraps, bats, or coatings within a tested assembly. Both ISO 6944 and ASTM E2816 are based on 
testing metallic duct for fire exposure inside and outside the duct. The new ASTM Standard evaluates the HVAC 
duct systems for surface burning characteristics, non-combustibility, fire resistance, durability, and fire 
engulfment with horizontal and vertical through-penetration firestops. These test methods evaluate the ability of 
a HVAC duct system to resist the spread of fire from one compartment. The description of how each test 
characterizes the different test specimens is below:  

ISO 6944  

Duct A (Fire outside the duct) horizontal   

Duct A (Fire outside the duct) vertical  

Duct B (Fire inside the duct) horizontal  

Duct B (Fire inside the duct) vertical  

ASTM E2816  

Condition A (Fire outside the duct) horizontal  

Condition B (Fire outside the duct) vertical 

Condition C (Fire inside the duct) horizontal 

Condition D (Fire inside the duct) vertical 

 

Refer to Appendix A for figures illustrating the testing assemblies 

AC 179 states that the manufacturer must submit to the ICC-ES group for evaluation. This information includes 
the general product description, installation instructions, proposed packing and product identification, testing 
report from an ICC complaint test laboratory, and the product specimen necessary to complete the required 
tests.  

While the IBC Code requires ducts used for pressurization systems for stair enclosures and elevator hoist ways, 
to satisfy the fire resistance and the FRR Symmetry requirements. However, AC 179 allows for the ratings of 

 

8 ISO 6944 Test Standard for Fire Resistive Ducts and Wrapped Assemblies 
9 ASTM E2816 Test Standard for Fire Resistive Ducts and Wrapped Assemblies 
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FRR duct assemblies for these systems to only be tested for exterior FRR. This conflict between the IBC and 
AC179 is one area that must be acknowledged in the equivalency approach and may require additional 
justification of equivalency to the AHJ. The Building Code is the governing body so compliance with the FRR 
may still be required even though AC179 allows for exterior FRR testing only.   

The fire resistive performance of Kitchen Grease Ducts are tested to a different standard which is governed by 
the International Mechanical Code (IMC). While the symmetry is still relevant for grease ducts the IMC 506.3.11 
and ASTM E 2336 listings are specific to grease duct only and are not equivalent for HVAC, Smoke Control and 
Laboratory Exhaust applications.   

It is critical when specifying or approving FRR duct assemblies as alternative to code prescribed shaft 
enclosures to know the system limitations and corresponding fire ratings.  

Best Practices for Fire Protection of Ductwork 

DEBUNK MISCONCEPTIONS  

The first step in addressing this problem is to educate the design team about the requirements of Shaft 
Enclosure ratings and the requirements of symmetry. It is common for designers and architects to indicate that 
the enclosure for the duct must be protected by a “2-hour rating” or “1-hour rating” but it is imperative that the 
rated assembly proposed satisfies the correct testing method.  

Where FRR duct assemblies are proposed as an alternative to achieve the “rating”, a product that satisfies the 
requirements for the testing for nonsymmetrical wall assemblies as described in AC 179 should be proposed.  In 
each case where FRR duct assemblies are proposed an Engineering Judgment as described in IBC Section 
104.11 will be required by the AHJ. Where symmetry is required to be provided for the protection of the duct, the 
FRR duct assemblies must satisfy the testing requirements for Duct B by ISO 6944 and Condition C and/or 
Condition D by ASTM E2816 at a minimum. This step must occur as early in the design process as possible so 
that the proper approvals can be obtained. 

REQUIRE TESTING DOCUMENTATION  

The second step should be to require that the appropriate documentation be submitted by the installing 
contractor and FRR duct manufacturer that indicates the whole product assembly have been tested for Duct B 
by ISO 6944 and Condition C and/or Condition D by ASTM E2816. 

If symmetry cannot be achieved during construction because of space constraints for the vertical shaft or head 
height limitations for horizontal enclosures, the same process should be followed. As with many building design 
features, the IBC allows for modifications and equivalencies to be approved by the AHJ in accordance with IBC 
Sections 104.10 (Modifications) and 104.11 (Equivalencies), respectively. Section 104.10 is typically used 
where there are no available methods to comply with the prescriptive requirements and should never be used to 
justify a design or construction error or oversight. For Shaft Enclosure FRR rating there are options available to 
show equivalent level of protection through the Section 104.11 path with ICC-ES AC179 as the substantiation 
for the Engineering Judgement.   

 

 

Review Cost Implications 
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Finally, a review at the early stages of construction is likely to discover that the cost for labor for the construction 
of compliant FRR Shaft Enclosures may be higher than that of the alternative of FRR duct assemblies. A full 
cost benefit analysis of utilizing FRR duct assemblies as an alternative to typical Shaft Enclosure construction is 
not provided here but it is obvious to state that late-stage changes to construction due to misunderstanding of 
the requirements could result in significant costs in construction change orders or delays in occupancy. 

 A review at the early stages of construction is likely to discover that the cost for labor for the construction of 
compliant FRR Shaft Enclosures may be higher than that of the alternative of FRR duct assemblies. A full 
review of labor and material costs as well as the practical applications and construction methods should be 
performed to understand the fiscal implications.    

Looking Ahead 

While there is not a one size fits all solution to every building project, the basic concept of nonsymmetrical wall 
construction and product testing and listing should be understood by the building design teams, contracting 
community and AHJs.  
We believe that further research and test reports are needed to support this topic to simplify the equivalency 
process, remove any ambiguity for the design and code enforcement community, and potentially provide a 
prescriptive path for FRR Duct Assemblies in future editions of the IBC.  

In the meantime, we have a simple call to action: education on the concept, requirements and product listings. 
Additionally, AHJs must be given the tools and knowledge to recognize where these construction features are 
most common and therefore enforced early in the construction cycle. 

As a leader in the Fire Protection Engineering and Life Safety Consulting industry we are developing training 
courses through our online learning platform Jensen Hughes Academy to further explore the topic which will be 
available for all engineers, architects and AHJs. 
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Appendix A 

 

 

 

 
 
 

Figure 1 - Isometric View of Testing Assembly Condition A – Horizontal HVAC Duct without Openings i 
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Figure 2 - Isometric View of Testing Assembly Condition B – Vertical HVAC Duct without Openings i 
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Figure 3 - Isometric View of Testing Assembly Condition C – Horizontal HVAC Duct with Openings i 
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Figure 4 - Isometric View of Testing Assembly Condition D – Vertical HVAC Duct with Openings i 

 
 

 
 
i ASTM E2816-18, Standard Test Methods for Fire Resistive Metallic HVAC Duct Systems 
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