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Materials

The following list of material was required to build each structure. 
Framing, No. 1 spruce or equivalent

6 -

C
\J X 4" X 45"

2 - 2" X 4" X 21"
2 - 2" X 4" X 17|"
2 - 2" X 6" X 21"

Sheeting, Doug. Fir plywood, GIS
1 ■- 2 1 " X 21 " Y 1 "A 2

1 ■- 48 " X 2 1 " Y 1 »A 4

1 ■- 48 " X 2 U ' 1 Y 1 11A 4

1 ■- 48 " X W 1 x i" (or x 3/ 8 ")

1 ■- 48 " X 17i"' X i" (or x 3/ 8 ")

Chimney pieces, Doug. Fir plywood, GIS 

1 - 28" x 72" x T  (or x 3/8") 
assorted pine strips, 1" x 1"

Construction Details

The overall dimensions of the test structure is shown in Figure 1. A typical 
4 stud corner wall assembly was used on all structures. The fiberglass used was from 
Fiberglass Canada Ltd. (RIO rating). Loose fill cellulose insulation was made by 
Thermocell Insulation Ltd. and was blown into the structures from the top using a 
standard cellulose insulation blowing machine. After the material was in place, the 
top 2 x 4  pieces were nailed into place.
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Trial 1
The first trial burn was held on December 18, 1979. It was a clear day, 

with moderate wind and very cold (-18°C). Three structures were burned, one with no 
insulation, one with fiberglass batting (RIO) and one containing blown loose fill 
cellulose insulation. The structures in this first test had i" plywood on both 
front and back. The floor was built On 2 x 4 joists which were fully open at both ends. 

The chimney consisted a piece of V' plywood Dial thermometers (0 - 400°C range) were 
inserted into the back of each structure at a point approximately 4" from top and 

10è" from one side. The important events are summarized below.

TIME
0:00
2:30
3:15
3:30
4:00

6:30
7:05

12:00

15:00

16:21

17:30

19:00

20:45

23:00

EVENT

Ignition of all structures
All Chimneys nearly consumed
Temperature in empty structure rising rapidly
Burn through on front of empty structure.
Temperature in fiberglass containing structure is rising rapidly. No 
temperature increase yet in cellulose containing structure - cellulose is 

exposed and badly charred.
Evidence of fiberglass melting in several areas.
Temperature in interior of fiberglass containing structure now 400°C 
Back panels on fiberglass containing structure are hot to touch and turning 

dark in areas
Fiberglass has completely melted away, exposing a large area of inside rear 

panel
Burn-through on back of fiberglass containing structure
Temperature in cellulose containing structure beginning to increase. Cellulose 
has settled considerably, causing an open area at top of structure where there 

is evidence of burning
Fiberglass has completely melted and rear of structure is almost entirely 

consumed
Burn-through on back of cellulose containing structure, in areas where cellulose 

had pulled away from plywood backing through shrinkage and cracking.

Test terminated
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Colour slides were taken throughout the tests and copies were forwared to CIMAC.
The fiberglass containing structure failed when the fiberglass melted in 

areas, exposing the rear panel to flames. The cellulose containing structure eventually 
failed when the cellulose pulled away from the rear panel through shrinkage and settling 
of blown material prior to test, creating open areas where flame could reach rear panels. 
The time between failures of these two structures was only about 4 minutes.

Trial 2
A second burning was carried out on January 18, 1980. The weather was very 

mild, with intermittent showers and light breeze. Again three structures were tested, 
containing no insulation, fiberglass batting and loose fill as in Trial 1. The 
structures were modified by using 2 x 6 as the floor joists and by insulating and 
completely enclosing with plywood the floor portion of each structure. The chimneys 

were slightly modified by nailing three 1" x 1" pine strips down the inside of each 
chimney in order to increase the fuel supply for the fire. In order to prevent the 
setting of cellulose insulation observed in Trial 1, the structure was packed several 
times to settle the cellulose and then refilled before the top of the structure was 

nailed in place. Dial thermometers were inserted into the rear of each structure as 
in Trail 1, and thermocouples were inserted into the top portion of each remaining wall.
A Doric Model 400 digital readout was used to display the temperatures from the thermo
couples. Table 1 gives the temperature profile recorded during this test.

It became obvious early in the burn that this trial would be a disappointment. 

All structures burned well initially and temperature increases listed in Table 1 
indicated initial results similar to Trial 1, with the most rapid increase in temperature 
occuring in the empty structure, followed close by the fiberglass containing structure. 
However the insulation and enclosure of the floor sections prevented this portion of 
the structures from burning sufficiently enough to generate the high temperatures . 
necessary to cause the fiberglass to melt and fail. Thus, although the temperature in 
the fiberglass containing structure initially rose rapidly, it soon fell back and the 
fiberglass failed to melt through. The cellulose containing structure eventually failed 
when a portion of the cellulose fell away, allowing the fire to reach the rear panel. 

Color slides were taken and these are on file at Forintek.
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The results of this trial indicated that in order to obtain a sufficiently 
hot fire to cause the fiberglass to fail, the floor portion of the structure must not 
be insulated.

Trial 3

A third trial burn was held on February 7, 1980. The structures had again 
been modified to include the use of 3/8" plywood on the inside faces of the structure, 
the use of uninsulated floor structures and the addition of 1“ x 1" pine chips nailed 
directly on to the faces behind the chimney piece. The chimney was also cut from 
3/8" plywood. Dial thermometers were again inserted into the rear panels of each 
structure to monitor temperature increases. This burn was very successful in terms of 
our objectives, with an intense hot fire developing slowly, causing the fiberglass to 
completely melt away, allowing the flames to burn through the fiberglass containing 

structure wi thin approximately 15 minutes.. The cellulose containing structure, while 
heavily charred, resisted the flames very effectively. Burn through on this structure 
finally occured after approximately 25 minutes, and again was caused by shrinkage and 
pulling away of the charred cellulose from the rear panel, allowing flames to reach 

in behind the insulating layer of cellulose. The progress of this burn was again 
documented by color slides, the majority of which have been forwarded to CIMAC.

Trial 4

A forth trial was held on February 13, 1980 in order to confirm the results 

of Trial 3. A total of three structures were burned, one containing loose fill cellulose (B) 

and the other two fiberglass batting.(A,C) It was considered unnecessary at this point to 
burn another empty structure. The weather of February 13 was clear, slightly windy with 
a temperature of about -10°C. The important events are summarized below.

TIME EVENT

1 min 45 sec Chimneys and 3/8" plywood faces on all structures burning severely.
3 min 15 sec Floors burning on all structures. No temperature increase on any structure.
4 min 45 sec 3/8" plywood faces cracking and burning through, exposing insulation.

Very hot fires!

First evidence of fiberglass in both structures melting.6 min 15 sec
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TIME EVENT
8 min 30 sec

9 min 15 sec

10 min 15 sec

11 min 30 sec
12 min 0 sec

12 min 30 sec

13 min 0 sec

13 min 30 sec
15 min 0 sec

16 min 30 sec
17 min 0 sec

21 min 0 sec 

24 min 0 sec

27 min 30 sec 

30 min 0 sec

32 min 0 sec

33 min 0 sec

Fiberglass in structure A almost completely melted with back of 
structure visible and being charred.
Temperature in Structure A rising rapidly (140°C) with fiberglass 
completely melted.

Rear of structure A darkening - very hot to touch. Failure is imminent. 
Fiberglass in structure C almost completely melted away.
Temperature of structure A is 300°C and rising.
Burn-through on one wall of structure A. Back of structure C now 
visible and burning on inside. Cellulose (structure B) still in place 
with flames falling back rapidly.
Burn-through on second wall of structure A. The structure is rapidly 
consumed.
Structure C temperature is 320°C and rising rapidly. Temperature 
of structure B (cellulose) is 130°C and holding.
Rear of structure C is darkening.
Flame front on structure B has fallen back dramatically, with over 50% 
of 3/8" plywood faces uncharred.
Second fiberglass structure (C) burns through on one side.
Second fiberglass structure (C) burns through on second side and 
structure is rapidly destroyed.

Floor on structure B completely burned through. There is a likelihood 

of flames coming up and around to back to structure.
Cellulose still in place but evidence of shrinkage and cracking, with 

cellulose starting to pull away from sides. Temperature is still 140°C. 
Flames have burned through à" plywood header strip on back of structure 
but fail to spread up back of panels.
Cellulose continues to pull away. Back of structure is becoming hot 
to touch. This will undoubtedly cause eventual failure.

Evidence of darkening on back panels, with flames getting in behind 
cellulose where it has pulled away from structure.

Burn through on back of structure on one side only. This causes the 
remainder of the cellulose to fall away and this side is consumed rapid

ly. There is still no evidence of cellulose pulling away from the 
second side.

Test terminated.
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This trial again illustrated the advantage of cellulose insulation over 

fiberglass in an intense fire situation. Melting of the fiberglass allows for the 
flame to spread rapidly over a structure. Color slides were again taken throughout 
the course of the trial.

Conclusion
The demonstration burning of these types of structures, built as described, 

provide an excellent means of showing the advantage of loose fill cellulose insulation 
over fiberglass insulated structures in slowing the rate of flame spread in an intense 
fire situation. This is accomplished by the ability of the loose fill cellulose to 
resist combustion and to provide an excellent thermal barrier to heat and flames, 
and also by the inevitable failure of the fiberglass to act in a similar manner 
because of its tendency to melt under intense heat. There is however, a tendency for 
the cellulose insulation to shrink and curl inwards as it chars, and this usually leads 
to eventual failure of the test structure as it falls away, allowing flames to penetrate 
behind it. As long as the plywood face of the test structure does not burn away comple
tely, it should provide enough support to keep the cellulose intact. This was observed 
in both Trials 3 and 4, where some 50% of the plywood face remained intact during most 
of the burn. However, eventual failure does occur, and always in the area where the 
plywood has been destroyed, allowing the cellulose to gradually fall away, but this 

should not occur until well after the fiberglass has failed.

4



TABLE 1.

TEMPERATURE PROFILE FROM BURNING OF 
CORNER WALL ASSEMBLIES - TRIAL 2

TIME, minutes EMPTY FIBERGLASS LOOSE FILL CELLULOSE

2 46°C 7°C 90C
3 102 24 10
4 325 47 44
5 400- 74 58
6 138 72
7 225 77
8 305 81
9 391 82
10 400+ 80
11 79
12 79
13 84
14 91
15 160
16 223
17 305
18 314
19 380
20 370

400+
NOTE: Maximum recordable temperature 400°C.
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