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1.0 OBJECTIVE 

The objective of the test described in this report was to determine the fire resistance of an 

unrestrained load-bearing floor assembly in accordance with ASTM E119, Standard Test Methods for 

Fire Tests of Building Construction and Materials, and CAN/ULC-S101, Standard Methods of Fire 

Endurance Test of Building Construction and Materials, for StructureCraft Builders Inc., located in 

British Columbia, Canada.  Testing was conducted by Southwest Research Institute’s (SwRI) Fire 

Technology Department, located in San Antonio, Texas.  The assembly was identified by the Client as 

Dowel Laminated Timber (DLT) Floor Assembly. 

2.0 TEST METHOD 

The ASTM E119 and CAN/ULC-S101 test methods are intended to evaluate the duration for 

which a building element will contain a fire, or retain its structural integrity, or display both properties 

dependent upon the type of building element involved, during a predetermined fire exposure time.  The 

test exposes a specimen to a standard fire controlled to achieve specified temperatures throughout a 

specified period.  When required, the fire exposure is followed by the application of a specified standard 

fire hose stream applied in accordance with ASTM E2226, Standard Practice for Application of Hose 

Stream. 

The standard is used to measure and describe the response of materials, products, or assemblies 

to heat and flame under controlled laboratory conditions, but does not by itself incorporate all factors 

required for fire hazard or fire risk assessment of the materials, products, or assemblies under actual fire 

conditions. 

This report describes the test results obtained for an unrestrained load-bearing floor assembly. 

The performance of the assembly is expressed in terms of the transmission of heat and hot gases during 

the standard fire exposure and penetration of water to the unexposed side of the assembly during the 

hose stream test.  The results presented in this report apply specifically to the materials tested, in the 

manner tested, and not to the entire production of these or similar materials, nor to the performance 

when used in combination with other materials. 

3.0 TEST ASSEMBLY 

The DLT Floor Assembly consisted of two sections provided by StructureCraft Builders Inc., 

and received by SwRI on September 12, 2018.  The materials used in the construction of the floor are 

described in Table 1.  
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Table 1.  Material Description. 

Material Provided 

By 

Received On 

5 ½″ DLT Panels with Nominal ½-in. D-Fir Plywood Sheathing Client September 12, 2018 

½ × 8-in. D-Fir Plywood Spline Client September 12, 2018 

6d 2 Framing Nails used for the Spline SwRI September 12, 2018 

Concrete, 4000 PSI Pea Gravel  SwRI September 20, 2018 

Number 3 Rebar  SwRI September 18, 2018 

 

3.1 Sample Description 

The floor assembly consisted of two DLT panels that measured 7 ft 4-15/16 in. × 12 ft 

9 × 6 in.  The panels were assembled with a continuous ½-in. gap between the panels at the 

spline connection.  To assemble the spline connection, a ½ × 8-in. plywood spline was placed 

over the gap and nailed into place.  The nails were spaced at 6 in. on center starting at the 

perimeter.  A No. 3 rebar grid was then installed onto the plywood sheathing using 1-in. chairs. 

Following this, the concrete was poured and allowed to cure for 28 days. 

Once the concrete had cured, the assembled floor was installed in a test frame, provided 

by SwRI, which supports the two long sides of the perimeter, perpendicular to the nominal 

2 × 6-in. doweled wooden members.  The test frame was larger than the assembly, which 

resulted in a gap that was filled with ceramic blanket insulation.  Once the frame was placed on 

top of SwRI’s large-horizontal furnace, the bottom of the steel frame was then protected around 

the perimeter with 6-lb ceramic fiber blanket.  

Additional information and Client-provided drawings, pertaining to the construction of 

the samples and the materials included in the assemblies is provided in Appendix A.  Selected 

photographs are provided in Appendix B. 

4.0 TEST RESULTS 

Test Date: October 23, 2018 

Test Witness: Vincent Remer, representing StructureCraft Builders Inc. 

Ambient Temperature: 61.3 °F 

Relative Humidity: 68.4% 

Average Moisture: 10.5% 

Instrumentation: The unexposed side of the sample was instrumented with nine thermocouples 

(TCs) designed in accordance with ASTM E119 and CAN/ULC-S101. 
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One approximately at the center of the floor, one at approximately the center 

of each quadrant, and one approximately placed between each quadrant. 

 The vertical deflection of the floor was measured using a string potentiometer 

located at the center of the assembly.  

Load: A total load of 11826.43 lb, including dead load, was applied using SwRI 

hydraulic load frame consisting of twelve cylinders with 24 load contact 

points, each contact point applied 447.81 lb of load.  The load was distributed 

using four 6 × 6-in. wooden members spanning the width of the floor with 3 ft 

of space between them (See Drawings A-1 and A-2 for Details). 

Observations: Refer to Table 2.  

Table 2.  Fire Resistance Test Visual Observations. 

Time 

(h:min:s) 
Observation 

 
Pre-exposure deflection .194 in. Data was zeroed at the start of 

the test. Exposed face average moisture measurement 10.5. 

0:00:00 Furnace ignited.  

0:05:15 
Full ignition of wood. Furnace gas to idle in an attempt to 

follow the furnace time temperature curve. 

0:08:30 Exposed wood flames have reduced. 

0:09:15 Introducing gas. 

0:11:00 Full flames on exposed wood, furnace gas to idle. 

0:14:00 Reduced flames. 

0:15:20 Introducing gas. 

0:17:45 Full flames. 

0:30:00 Full flames continued on exposed side, deflection .184 in. 

0:45:00 Full flames continued on exposed side, deflection .344 in. 

1:00:00 Full flames continued on exposed side, deflection .545 in. 

1:08:00 Steady flames across the sample, furnace camera view.  

1:30:00 
Steady flames across the sample, furnace camera view. 

Deflection 1.246 in. 

1:45:00 
Steady flames across the sample, furnace camera view. 

Concrete has not cracked. Deflection: 1.846 in. 

2:00:00 
Test Termination, concrete fully intact, no need for cotton pad 

test or roving thermocouple. 

 

Hose Stream Test: N/A 

Rating Obtained: Unrestrained loaded 120-min fire resistance rating. 

Results: The acquired data is located in Appendix C in graphical form and in Appendix 

D in tabular form. 
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5.0 CONCLUSION 

Based on the test results, the unrestrained loaded-floor assembly tested, as described in this 

report, achieved a fire resistance rating of 120 min when tested in accordance with ASTM E119 and 

CAN/ULC-S101. 
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APPENDIX A 

CLIENT-PROVIDED DRAWINGS AND THERMOCOUPLE LOCATIONS 

(CONSISTING OF 2 PAGES)
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Figure A-1.  Client-Provided Drawing of Floor Details.  
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Figure A-2. Loading Details. 
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APPENDIX B 

TEST PHOTOGRAPHS 

(CONSISTING OF 6 PAGES)
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Figure B-1.  DLT Panels with Plywood Sheath Nailed and Put in Place with ½-in. Gap. 

 
Figure B-2.  Framing Nails. 
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Figure B-3.  Rebar Placed after Plywood Spline Added.  

 
Figure B-4.  Inside of Furnace prior to Testing. 
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Figure B-5.  Unexposed Face prior to Testing. 

 
Figure B-6.  Unexposed Face 1 h into Testing. 
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Figure B-7.  Unexposed Face 2 h into the Test. 

 
Figure B-8.  Exposed Face upon Removal from Furnace. 
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Figure B-9.  Exposed Face Cross Section after Chainsaw Cut. 

 
Figure B-10.  Exposed Face Cross Section of the North West Quadrant after Chainsaw Cut. 
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Figure B-11.  Exposed Face Cross Section of the Seam N after Chainsaw Cut. 

 

 
Figure B-12.  Exposed Face Cross-Section of the Middle Quadrant after Cut.
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APPENDIX C 

GRAPHICAL TEST DATA 

(CONSISTING OF 3 PAGES)
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Figure C-1.  Deflection into Furnace vs. Time. 

 
Figure C-2.  ASTM Surface Temperatures vs. Time. 
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Figure C-3.  CAN/ULC-S101 Surface Temperatures vs. Time. 

 
Figure C-4.  Furnace Average Temperature vs. Time. 
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Figure C-5.  Applied Load vs. Time. 

 
Figure C-6.  Furnace Pressure vs. Time.
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APPENDIX D 

TABULAR TEST DATA 

(CONSISTING OF 44 PAGES)
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