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CONSIDERATION OF PROTECTION FOR HORIZONTAL FIRE-
RESISTANCE RATED ENCLOSURES  

A look at the Challenges with Horizontal Rated Gypsum Enclosures + Potential Alternatives  

By Arthur Gager, PE 

 

Introduction 

Fire-resistance separation for shafts, stair pressurization equipment, elevator pressurization equipment and 

other specific items must be separated from the building by fire barriers, horizontal assemblies, or a combination 

of both. It is understood that vertical risers can be protected by commonly listed protected assemblies. This is 

typically accomplished by gypsum or concrete shafts. The International Building Code (IBC), and associated 

national standards, have specific criteria for such assemblies.1  

Difficulty can arise when people try to protect stair pressurization ductwork that traverses horizontally across a 

floor or for horizontal ductwork for laboratory exhaust systems. People will often use horizontal gypsum 

assemblies to maintain fire-resistance-rated continuity. This configuration is different from standard vertical 

assemblies and presents a set of unique concerns. 

Most listed horizontal assemblies that have been tested by national listings are similar to a floor or roof. These 

assemblies do not provide the same type of protection that is required for ducts or shafts. Suspended horizontal 

assemblies, such as those used to protect ducts, do not coincide with national testing criteria.  

As such, there is no listed assembly for horizontal gypsum enclosures that are not directly supported by fire 

barrier walls on all sides. Designers often have to defer to other evaluation service reports that combine multiple 

designs that were not tested in the same scenarios as the proposed condition. The tested scenarios do not 

include suspended or cantilevered conditions. As such, tested scenarios are not consistent with many built 

conditions. Designers will frequently leave it to the contractor by referencing “2 hour rated enclosure” plans 

without giving much detail. A typical example of this is shown below.  

 

1 All references to the International Building Code make reference to the 2015 Edition for clerical purposes. The requirements discussed in 
this paper are consistent between the 2012 IBC, 2015 IBC and 2018 IBC.  
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Figure 1: Common 2-hour reference 

This complicates the common desire for suspending light-gauge steel framed gypsum enclosures. Such gypsum 

enclosures have specific criteria that must be followed to meet the evaluation reports. Those strict criteria are 

often overlooked or ignored during construction.  

In this paper, we will describe the problems encountered with continuity of horizontal fire-resistance ratings 

through typical gypsum enclosures. The specific concern is protection for horizontal fire-resistance rated 

enclosures, with a focus on ducts. This paper also looks at available solutions and alternative methods. It should 

be noted that continuity and compliance with prescriptive requirements of building codes is a minimum. Unique 

life safety systems, such as stair pressurization or hazardous laboratory exhaust, have an extra level of 

complexity. Additional consideration should be given to provide “good engineering practice”.  

Challenges with Code Compliance  

Using gypsum in a horizontal, non-floor condition is difficult for code compliance and constructability concerns.  

ASTM E119, Standard Test Method for Fire Tests of Building Construction Materials, is a nationally recognized 

standard to determine the fire-resistance rating of horizonal assemblies (floors), vertical assemblies (walls), 

columns and other members. This standard contains a specific time-temperature curve and other test criteria. 

The IBC Section 707 and 711 contain requirements for fire barriers and horizontal assemblies, respectively. 

Each of the aforementioned sections require that the associated assemblies are supported by members that 

provide the same fire-resistance rating at the assembly. When looking at product listings that “comply with 

ASTM E119” it should be verified the extent in which they comply. Any assembly that does not comply with 

ASTM E119 should be vetted via Section 703.3. Specific acceptance should be provided by the Authority 

Having Jurisdiction.   

There are listed designs for non-symmetrical horizontal assemblies. These are floor and roof assemblies. Such 

assemblies are tested in a horizontal configuration that is supported at both ends. The test assembly is imposed 

with a load then goes through the ASTM E119 test conditions. Similar tests are done for vertical assemblies, 

such as walls. There are no ASTM E119 test criteria for a non-load-bearing horizontal assembly. Similarly, there 

is no test criteria for a horizontal assembly hung by a vertical fire-resistance rated assembly. Such assemblies 
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are a composite of other listed assemblies. Items, such as structural resistance, can be very difficult to quantify.  

There are other nationally recognized test laboratories who have listed/approved designs for non-load-bearing 

horizontal assemblies. Those designs span between walls of equal or greater fire resistance. This does not 

consider cantilevered assemblies, where one side is supported from the deck above. This is sometimes called 

an “L” shaped design. An “L” design is shown in the figure below.  

 

Figure 2: “L” Shaped duct protection 

 

Evaluation Service organizations have published “L” shaped designs, where the enclosure requires only a single 

wall for continuity support. These conditions have one less wall, but more stringent restrictions on span and 

depth of the enclosure.2 These configurations are typically comprised by completion of other tested assemblies 

and are not tested as a composite. None of these evaluations are “U” shaped or completely suspended. An 

engineering analysis must be undertaken to use a “U” shaped design. Such an analysis should consider fire 

loading and heat dissipation. Specifically, a “U” shaped configuration that is exposed to a fire on three sides will 

not dissipate heat as effectively as an assembly that is exposed to heat on less sides. Additionally, the structural 

support must be considered. This should include non-heated conditions as well as heat exposure. If the 

structural impact of heat at the connections and joints is not considered, then the assembly cannot be assumed 

to be equivalent.   

When looking at similar conditions, specific documents that should be referenced are below.  

+ ASTM E119  

+ IBC Section 707 & 711 

+ WHI 495-PSH-0154/0167 / AER-09038 

AER-090383 is an evaluation report created by the United States Gypsum Corporation. This report includes a 

listed assembly that is permitted as a non-load-bearing fire-resistance rated horizontal assembly and a non-

 

2 It should be noted that Evaluation Service reports are not code compliant. Each Evaluation Service report must be individually approved by 
the Building Official on a case-by-case basis. 

3 AER-09038 USG Shaft & Stair Wall Systems Evaluation Report See Figure 10 in report. 
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load-bearing fire-resistance rated “L” shaped assembly. This report contains specific design details that must be 

followed. Additionally, the listing does not permit a “U’ shaped assembly.  

There are limited listed assemblies that provide horizontal fire-resistance rated duct continuity using gypsum. 

There are technical aspects that must be considered beyond identifying the assembly design. Constructability of 

gypsum duct enclosures is difficult. These assemblies have a fire-resistance rating. The gypsum joints and any 

penetrations through the enclosures need to be protected with additional specific listed assemblies. Also, 

gypsum enclosures can be at least 5 inches deep. This will create projections below the duct enclosure, 

infringing on required building code and ADA mandated ceiling heights. Lastly, the look of a gypsum enclosure 

can adversely impact architectural intents, such as open ceilings.  

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 for duct 

continuity and the limits of shaft walls. Many people in the design industry will early on identify where fire-

resistance rated protection of horizontal ductwork is needed. The designers then use a “horizontal shaft” or 2-

hour enclosure to protect the duct but do not fully understand the requirements for satisfying the intent of 

continuity. 

It needs to be understood that assemblies must be installed the same way they are tested / listed. An assembly 

that was tested in a vertical orientation will have obvious different structural loading characteristics versus 

something in a horizontal orientation. Also, members providing support in compression (such as a full height 

wall supported by a floor below) will act much differently than a member in tension (which is what happens with 

a cantilevered assembly). This gets complicated for fire-resistance rated assemblies that need to stay in place 

during a fire condition.4 The methods of supporting the horizontal assembly need to be reviewed by a structural 

engineer. This should include normal gravity loading and impacts of elevated temperatures. Since these 

evaluated gypsum designs are constrained as non-loadbearing, further concern must be taken to ensure 

ductwork remains independently supported, and sufficiently so to avoid load transfer at both normal and 

elevated temperatures. This goes far beyond a typical fire-resistance protection design.  

Require Documentation  

Installing a form of protection that does not comply with a listed criteria should not be accepted. To ensure the 

arrangement is installed correctly, listed and/or testing documentation must be provided.  

If something is required to be a vertical or horizonal fire-resistance rated assembly then it should be based on 

the fire exposure and acceptance criteria specified in ASTM E119. This can be achieved through fire-resistance 

designs documented in approved sources; an engineering analysis based on a comparison of building 

elements, components or assemblies’ designs having fire-resistance ratings as determined by the test 

procedures set forth in ASTM E119 or UL 263; an alternative protection method; or fire-resistance designs 

certified by an approved agency.5  

The design permitted by a local Authority Having Jurisdiction can vary, particularly based on the different levels 

of understanding the local authority may have related to alternative designs from the tested assembly. There is 

not a basis for how a design can differ from a tested assembly. People will frequently use an “L” shaped design 

 

4 See “Engineered Structural Safety: Earth, Wind and Now Fire” by Kevin LaMalva and Glenn Corbett for more information on this topic.  
5 As stated in IBC Section 703.3 
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as the basis for a “U” shaped design, without any additional testing. The “L” shaped design is a composite of 

other assemblies. Utilizing a composite of non-tested assemblies create many more unknowns. These 

unknowns are for fire-resistance ratings as well as structural design. The structural can include deflection, 

thermal expansion, and heat-induced material property changes.  An assembly having a data sheet that 

indicates the assembly meets ASTM E119 is not adequate to determine the acceptability of the assembly, and a 

lot more information and analysis is required. 

Review Feasibility + Cost Implications 

Finally, a review at the early stages of construction is likely to discover that providing a horizontal gypsum 

enclosure is not feasible due to listing limitations or consideration of other pipes or conduit intersecting the 

gypsum enclosure. These specific listing limitations are very likely if a “U” design is necessary. 

Misunderstanding of the requirements could result in significant costs in construction change orders or delays in 

occupancy. It is also likely that the cost for labor for the construction of compliant horizontal gypsum enclosures 

may be higher than that of an alternative, such as fire-resistance-rated duct assemblies. There are 

manufactured and tested ductwork that can achieve a “U” design. ISO 6944 and ASTM E2816 are listed 

products to protect horizontal ductwork.6 These listings present some of the same challenges of other designs. 

However, ISO 6944 and ASTM E2816 provide testing criteria that more closely resembles built conditions. Such 

listings can provide a more straight-forward alternative for achieving a “U” type protection. 

A full cost benefit analysis of utilizing properly equivalent fire-resistance rated ducts should be undertaken when 

possible. This cost-benefit analysis could also include firestopping special inspection during construction and/or 

lifetime maintenance and repair of gypsum enclosure. Having experienced partners or engineers on a design 

team early on can help mitigate late costs.    

Looking Ahead 

This paper applies to continuity for horizontal protection of ductwork. This specifically references gypsum 

enclosures. Gypsum enclosures are frequently known but they have their complications. The thought should not 

be simply installing a shaft wall horizontally. This creates fire-resistance continuity and structural concerns. One 

solution is looking at all types of protection for horizontal ductwork. Protection, such as fire-resistance rated 

ductwork, can create a straight-forward approach to a fully engineered solution.  

We believe that architects, designers, AHJs and contractors should be educated on limitations of ASTM E119 

for horizontal assemblies. Specific focus should be given to “U” versus “L” designs for gypsum enclosures with 

other listed assemblies.  

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. 

 

 

6 Information regarding the application of ISO 6944 and ASTM E2816 can be found in the paper “Guidance on Fire-Resistive Duct 
Assemblies” written by Timothy LaRose and Chares Mason from Jensen Hughes.   


