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1 Introduction
This report provides a summary of the fire testing undertaken by Freres Timber 
for their Mass Plywood Panels (MPP). The fire tests carried out were to meet:

 ASTM E84 “Standard Test Method for Surface Burning Characteristics of 
Building Materials”, as a means to show compliance with Chapter 8 
“Interior Finishes”, of the International Building Code (IBC).

 ASTM E 119 “Standard Test Methods for Fire Tests of Building 
Construction and Materials”, as means to show compliance with Chapter 7 
“Fire and Smoke Protection Features”, of the IBC.

o ASTM E119 tests were undertaken for both floor and wall 
configurations.

This report provides an introduction to the fire tests, a summary of the results and 
recommendations. The report is written for and intended for use by Freres Timber.

The ASTM E84 and E119 fire tests were undertaken at Southwest Research 
Institute (SwRI) and occurred between September 11th and 13th, 2018.

The final fire test reports from SwRI are attached to this summary report as 
appendices.

Photograph 1 – MPP floor assembly, half lap joint
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Photograph 2 – MPP floor assembly, spline joint

2 E84 Flammability Test
The MPP panel was tested to ASTM E84 to assess the use as an interior wall or 
ceiling finish. Interior wall and ceiling finish materials are classified in 
accordance with ASTM E 84 based on their flame spread and smoke-developed 
indices.

Photograph 3 – MPP after ASTM E 84 test

The results of the test showed that the MPP met with Class B, with a Flame 
spread index between 26 to 75 and a smoke developed index between 0 to 450. 
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The measured spread of flame classification was 45. The smoke development 
index was 50. The test results showed the panels produce low volumes of smoke 
similar to solid wood. 

3 ASTM E119 Floor Test
The floor test summary is as follows:

Panel dimensions 15ft 8in x 12ft 8in x 6in (4.78m x 3.86m x 
152mm)

Panel connections Included both half-lap and single surface spline

Thickness 6” (152mm)

Non-exposed side covering ¾” ply (19mm)

Applied loading 18,100 lb distributed over 24 contact points, 
100psf (4.79kPa)

Test result The floor passed at 2hrs.

3.1 Test Observations
The furnace time temperature curve was initially increased over that of the 
standard time temperature profile from ASTM E119, for the first 10 mins, then 
returned to follow the curve for the rest of the test. The initial increase in the 
temperature in the furnace would have had a small impact on the panel 
performance.

Deflections totaled 6.1" (155mm) by test end. These were caused by the increased 
charring at the panel to panel connections as the test progressed.  Deflections were 
constant through the test and increased in rate every 30 mins.

The applied loading was carried for the full duration of the test.

During the floor test, there was no evidence on the in-furnace camera of any char- 
fall off (delamination) as the panel burnt.

The test was stopped at 121 mins and water (domestic hose) was applied to the 
surface 4 mins after the test stopped. After the loading jacks were removed the 
panel was then removed from the furnace and a hose-stream test was carried out. 

Inspections after the hose-stream test showed the panel still retained integrity.
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Photograph 4 – MPP after ASTM E 119 floor test

Photograph 5 – MPP after ASTM E 119 floor test, undergoing hose stream test
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Figure 1 – Floor fire test furnace temperature compared to ASTM E119 curve, showing 
initial increase over the curve, then a return to the standard temperature

3.1.1 Measured Char Rate
After the test was completed, saw cuts were made at a number of points across the 
panel and the residual depth measured. The char depth was measured at 29 points 
and the residual depth was 2.8in (70mm). Given the original depth of 6 in 
(152mm):

 Measured char depth was 3.2in (82mm)

 Exposure time was 125mins (before water was fully applied)

 Measured char rate of 1.55in/hr (0.66mm/min)



 

Freres Timber Summary of ASTM E119 and ASTM E84 Fire Testing
 

  | Issue | March 5, 2019 | Arup USA, Inc
J:\WAS\260000\261791-00\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\FINAL SUMMARY REPORT\FRERES TIMBER MPP - FIRE TEST SUMMARY REPORT 
(DRAFT).DOCX

Page 6

Photograph 6 – MPP after ASTM E 119 floor test, measuring char depth

4 ASTM E119 Wall Test
The wall test summary is as follows:

Panel dimensions 12ft x 9ft x 6” (3.65m x 2.74m x 152mm)

Connections within panel Included both half-lap and single surface spline

Thickness 6” (152mm)

Non-exposed side covering No covering

Applied loading 147 kip (654kN), applied at two loading points

Test result The floor test passed at 1.5hrs

Fire resistance time (adjusted) of 114mins

4.1 Test Observations
The wall test passed at 1.5hrs and failed through integrity at the half-lap 
connection, with flames coming through and the connection failing a cotton ball 
test. The connection failed at 1hr 32mins.



 

Freres Timber Summary of ASTM E119 and ASTM E84 Fire Testing
 

  | Issue | March 5, 2019 | Arup USA, Inc
J:\WAS\260000\261791-00\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\FINAL SUMMARY REPORT\FRERES TIMBER MPP - FIRE TEST SUMMARY REPORT 
(DRAFT).DOCX

Page 7

The panel continued to carry load for the next 20 mins, as the test was continued 
and eventually failing under load at 1hr 52mins. This failure was due to 
insufficient panel thickness (capacity to carry the load) due to charring.  The 
spline connection failed due to integrity at about 1hr 45mins. The loading was 
applied throughout the test and was only removed at panel failure.

The panel deflections were minor until the last five minutes of the test, when the 
lack of panel thickness caused the panel to fail midspan. The deflections were 
about 0.3" outwards for most of the test.

The wall was subject to a very high input time temperature curve for the duration 
of the test (see Figure 2). The input temperature was increased over that of the 
standard time temperature input. The increased furnace temperatures induced 
higher char rates in the timber panel and resulted in earlier than expected failure. 

Due to the high furnace temperatures, ASTM E119 allows for an adjustment in 
the period of fire resistance rating. Based on the temperatures recorded in the test, 
the adjusted fire resistance time was 114 minutes.

No hose stream test was carried out, given the integrity failure at the spline 
connection.

Photograph 7 – MPP during ASTM E 119 wall test
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Figure 2 – Wall fire test furnace temperature compared to ASTM E119 curve, showing an 
increase over the required curve for the full test duration

4.1.1 Measured Char Rate
After the test was completed, saw cuts were made at a number of points across the 
panel and the residual depth measured. The char depth was measured at 50 points 
and the residual depth was 2.1in (53mm). Given the original depth of 6 in 
(152mm):

 Measured char depth was 3.9in (100mm)

 Exposure time was 110mins (before water was fully applied)

 Measured char rate of 2.15in/hr (0.91mm/min)

4.1.2  Discussion
The MPP wall was subject to a very high input time temperature curve for the 
duration of the test. The increased furnace temperatures resulted in the following 
impacts:

 Char rates are directly proportional to heat flux received and hence, the 
higher the temperature of the furnace, the higher the resultant char rate. 
The furnace temperature above the ASTM E119 curve resulted in higher 
char rates in the panel and hence earlier failure than would be expected.
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 The panel away from the connections charred at about 2.1in/hr, well over 
the expected rate of 1.5 in/hr, as measured in the floor test.

 The higher furnace temperatures meant the half-lap connection failed at a 
much earlier time than expected (1.5hrs). 

 The spline would have passed the test if the furnace temperatures were 
closer to the E119 curve.

 The MPP wall can achieve a 2hr FRR and will need an additional covering 
layer to the exposed side, as per Section 722.6.2.2 of the IBC.

Photograph 8 – MPP after ASTM E 119 wall test
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5 Summary and Conclusions
From the above test results, the following has been determined for the MPP:

 Achieved a Class B classification under ASTM E84.

 Achieved a 2hr fire resistance, as a floor, for a 6” (152mm) panel with a 
¾” (19mm) layer of ply nailed to the surface, with an applied load of 
100psf (4.79kPa).

 Achieved a 1.5hr fire resistance, as a wall, for a 6” (152mm) panel, with 
an applied load of 147 kip (653kN).

5.1 Additional Measures to Reach a 2hr FRR for a 6” 
MPP Wall

For a 6” MPP in a wall configuration, to achieve a 2hr fire rating, the following 
will need to be added to the fire exposed side:

 ½” or larger wood structural panel (such as ply); or

 ½” or ⅝” gypsum wallboard; or

 ½” or ⅝” Type X gypsum wallboard.

Any of these options will provide an additional 10mins of fire resistance, as per 
Section 722.6.2.2 of the IBC, that will allow the MPP wall to attain a 2hr fire 
resistance rating, given the adjusted fire resistance rating is 114 minutes.

5.2 Appendices - Copies of SwRI Reports
The following appendices are attached:

 Appendix A – ASTM E84 test report – SwRI Project No. 
01.23842.03.001, report dated September 17, 2018

 Appendix B – ASTM E119 floor test report – SwRI Project No. 
01.23842.01.001, report dated November 14, 2018

 Appendix C – ASTM E119 wall test report – SwRI Project No. 
01.23842.01.002[1], report dated March 3 2019
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MPP ASTM E84 Test Report
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Appendix B

MPP ASTM E119 Floor Test 
Report
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Appendix C

MPP ASTM E119 Wall Test 
Report


























































