From “Tyco” report:

Conclusions: page 25

(Paragraph #1 )The results from this test series demonstrate that exposed, lightweight composite wood joists are likely to fail three to five minutes after compartment flashover for structures with typical residential loadings. Further, the time to collapse as measured from the start of flaming combustion for the fire scenarios employed in this test series was between 8 and 12 minutes. This relatively small timeframe prior to the failure of exposed composite wood joists may require the fire service to adopt alternative tactics and procedures for structures built using lightweight construction methods.

(Paragraph #3) Although not directly studied as part of this current project, other options exist for increasing the performance of exposed, lightweight construction materials. For example, the building codes could be updated to include requirements for listed fire-rated ceiling/floor assemblies or require fire resistant sheathing such as sheetrock over lightweight load bearing assemblies. Either of these options would increase the time to failure of the ceiling/floor assembly and increase civilian and firefighter safety. A less attractive option would be the elimination of the use of lightweight construction materials altogether.

(Paragraph #4) Based on the composite wood joist performance demonstrated in this test program, combined with the history of firefighter injuries and deaths associated with lightweight construction materials, consideration should be given to methods which will permit responding fire fighters to clearly and rapidly identify the types of construction

methods and materials employed in any structure. One method to accomplish this notification is through the placarding of buildings using a predetermined system of signs and symbols. Further, firefighters should be trained to understand the differences in the fire behavior of structures resulting from various construction techniques.

See also data from Test #4 (when printed begins on page 17) and Test #5 (when printed begins on page 19)

UL Test report: September 30, 2008
Page 7 of 178: (Please note: Benchmark = 18 minutes)
Research Findings

• The following summarizes the key findings documented in this report:

• The fire containment performance of a combustible floor-ceiling assembly

representing typical legacy construction without a ceiling was 18 minutes. The

time duration was based upon the performance of the assembly when exposed to

the time-temperature curve defined in Standard ASTM E119. This performance

was defined as the bench mark performance for comparison purposes.

• The fire containment performance of a combustible floor-ceiling assembly

supported by engineered I joists was 14 minutes less than the bench mark

performance. 

• The fire containment performance of the combustible floor-ceiling assembly

supported by engineered I joists with a ½ inch thick regular gypsum board ceiling

exceeded the benchmark performance by 7 minutes.

• The fire containment performance of a combustible floor-ceiling assembly

supported by either: (1) engineered I joists, (2) parallel chord trusses with steel

gusset plate connections or (3) parallel chord trusses with glued connections were

approximately equal when a ceiling consisting of ½ inch thick regular gypsum

wallboard was provided.
UL Test 2 report: January 30, 2009
Page 7 of 95:  (Please note: Benchmark = 18 minutes)
Research Findings 
The following summarizes the key findings documented in this report: 

From the previous AFG sponsored project, it was determined that the fire containment performance (load bearing capacity) of a combustible floor-ceiling assembly representing typical unprotected legacy construction (2 x 10) without a ceiling was 18 minutes. The time duration was based upon the performance of the assembly when exposed to the time-temperature curve defined in Standard ASTM E119. This was defined as the benchmark (Benchmark 1) fire resistance performance of traditional exposed lumber construction typically found in lowest floor above basement or crawl spaces. 

􀂃The fire containment performance of Test Assembly 1 representing modern steel gusset truss construction with a ceiling with penetrations was 6 minutes more than the benchmark performance. 

􀂃The fire containment performance of Assembly 2 representing unprotected modern glued truss construction was 8 minutes less than the benchmark performance. 

􀂃The fire containment performance of Assembly 3 representing unprotected modern steel gusset construction with stairwell framing was 13 minutes less than the benchmark performance. 
From the previous AFG sponsored project, it was determined that the fire containment performance (load bearing capacity) of a combustible floor-ceiling assembly representing typical modern construction of parallel chord truss with glued connections with a ½ thick regular gypsum board ceiling was 25 minutes. The time duration was based upon the performance of the assembly when exposed to the time-temperature curve defined in Standard ASTM E119. This was defined as the benchmark (Benchmark 2) performance of modern glued joint truss construction with a regular gypsum board ceiling typically found in floors above living spaces. 

􀂃The fire containment performance of Assembly 2 without the ceiling was 15 minutes less than the benchmark performance. 
From the previous AFG sponsored project, it was determined that the fire containment performance (load bearing capacity) of a combustible floor-ceiling assembly representing typical modern construction of parallel chord truss with steel gusset connections with a ½ thick regular gypsum board ceiling was 24 minutes. The time duration was based upon the performance of the assembly when exposed to the time-temperature curve defined in 
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Standard ASTM E119. This was defined as the benchmark (Benchmark 3) performance of modern metal gusset truss construction with a regular gypsum board ceiling typically found in floors above living spaces. 

􀂃The fire containment performance of Assembly 3 without the ceiling and framed with a stairwell opening was 19 minutes less than the benchmark performance. 

From the previous AFG sponsored project, it was determined that the fire containment performance (load bearing capacity) of a combustible floor-ceiling assembly representing typical protected legacy construction (2 x 10) with a ½ inch regular gypsum board ceiling was 45 minutes. The time duration was based upon the performance of the assembly when exposed to the time-temperature curve defined in Standard ASTM E119. This was defined as the benchmark (Benchmark 4) performance of traditional lumber construction with a regular gypsum board ceiling typically found in floors above living spaces. 

􀂃The fire containment performance of Assembly 1 was 21 minutes less than the benchmark performance. 

􀂃The fire containment performance of Assembly 2 was 35 minutes less than the benchmark performance. 

􀂃The fire containment performance of Assembly 3 was 40 minutes less than the benchmark performance. 

From the previous AFG sponsored project, it was determined that the fire containment performance (load bearing capacity) of a combustible floor-ceiling assembly representing typical protected legacy construction (2 x 10) with a ¾ inch metal lath and plaster ceiling was 80 minutes. The time duration was based upon the performance of the assembly when exposed to the time-temperature curve defined in Standard ASTM E119. This was defined as the benchmark (Benchmark 5) performance of traditional lumber construction with a metal lath and plaster ceiling typically found in floors above living spaces. 

􀂃The fire containment performance of Assembly 1 was 56 minutes less than the benchmark performance. 

􀂃The fire containment performance of Assembly 2 was 70 minutes less than the benchmark performance. 

􀂃The fire containment performance of Assembly 3 was 75 minutes less than the benchmark performance. 

