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EFFECTIVENESS OF IN PLACE FIRE RETARDANT TREATMENT 
FOR PREVIOUSLY UNTREATED WOOD SHINGLE ROOF

INTRODUCTION

The red cedar shingle and shake industry is one of the important conversion 

sectors of the British Columbia forest industries. In 1977 approximately 110 

British Columbia shingle and shake mills utilized some 336 million board 

feet of cedar logs in manufacturing 3 million squares of this highly 

marketable product values in excess of $130 million. Of this production, 

over 90% was exported, primarily to the United States. Recently, this 

large export market, especially in parts of Texas and California, has been 

threatened by the imposition of highly restrictive code requirements for 

fire retardancy of wood roofing products. Until now, about the only way 

that cedar shingles and shakes could be made sufficiently fire retardant to 

meet these building code requirements was to pressure impregnate the shingles 

and shakes with certain fire retarding chemicals.

As a result of recent research at the Eastern Forest Products Laboratory, 

a new multipurpose fire retardant was developed utilizing such ingredients as 

urea, dicyandiamide, formaldehyde and phosphoric acid and reacting them 

together to form a synthetic resin solution (1). This fire retardant has 

proven to be highly effective, versatile, leach resistant and relatively 

inexpensive (2). Western red cedar shingles and shakes, when pressure 

impregnated with sufficient quantities of this fire retardant, have successfully 

met the class "C" requirements of Underwriters Laboratories of Canada (ULC) 

Standard S-107 "Test Method for Fire Resistance of Roof Covering 

Materials" (3,4). This fire retardant is now manufactured and marketed by 

a Canadian company under the trade name Irotherm.



The problem with this fire retardant is that while it is excellent as as 

imprégnant for new western red cedar shingles and shakes, it is not applicabl 

to wood shingle roofs that have been in service for a number of years and 

were originally made with untreated materials. Fires such as that which 

occurred in Houston, Texas in 1979 demonstrated the desperate need for some 

protection for these roofs. Therefore Forintek Canada Corp. carried out a 

research project designed to determine if the "Irotherm" fire retardant 

could be adapted to fill this need.



EXPERIMENTAL

Material

Shingles - Western red cedar (Thuja plicata Donn) No. 1 Grade Blue Label 

shingles 460 mm long (18 inches) and manufactured by MacMillan 

Bloedel Limited were used for this study.

Fire Retardant - One drum of Irotherm 909-200 fire retardant solution was

obtained from Iroquois Chemicals Limited in Cornwall, Ontario. 

Irotherm fire retardant is described as solution No. 10 in 

Table 1 of Canadian Patent 917,334 (1) and by Juneja (2).

Coating Solution - To each 45.4 kg (100 pounds) of Irotherm solution, 472 g

of Ethomeen C-25 surfactant* was added. This was stirred 

to form a uniform solution and this solution used without 

further dilution.

*Special Note: Ethomeen C-25 surfactant is a product of Armour
Industrial Chemical (Armak) Company of Chicago, 
Illinois. The quantity of surfactant used was 2% 
by weight of the measured amount of "solid" material in 
the Irotherm solution.



Test Specimens - Twenty-eight roof deck panels 1.02 m wide and 1.32 m long

were constructed according to section 15 and 16 of ULC 

standard S-107. The new untreated shingles were applied 

to the panels according to instructions of the Red Cedar 

Shingle and Handsplit Shake Bureau printed on the back of 

the manufacturerslabels attached to each bundle of 

shingles.

Accelerated Aging

All of the roof decks were subjected to the "rain test" described in 

sections 57 and 58 of ULC standard S-107. This test was modified slightly 

by increasing the period of drying at 60°C from 72 h to 96 h for each cycle. 

Sixteen of the roof decks were subjected to all 12 cycles of this rain test. 

The remaining 12 decks were subjected to only six cycles of accelerated aging. 

Twelve cycles of this rain test subjects roof covering to 21.6 m (850 inches) 

of simulated rainfall in a period of 1135 h. As well these panels receive 

1120 h of exposure to dry heat (60°C).

Treatment of Roof Covering

Following the accelerated aging described above, each test panel was inclined 

at the angle described in section 25 of ULC standard S-107. (5 inches per

horizontal foot).

Two coatings of the fire retardant treating solution were brushed onto the 

top exposed surface of each panel. Twenty four hours of time was allowed 

between each application of the fire retardant. The fire retardant was



carefully brushed (paint brush) onto the shingles so that all butt ends 

and edges of each shingle as well as the spaces between individual shingles 

in each course were thoroughly coated with fire retardant.

After the second coat of fire retardant was applied to each deck, the 

decks were dried at 60°C for 96 h. This simulated four days of hot summer 

weather where temperatures frequently reach 70-90°C on roofs.

Accelerated Weathering

All of the decks initially exposed to 12 cycles of the rain test (designated 

Panels A) and 9 of those decks initially exposed to 6 cycles of the rain 

test (designated Panels B) were again subjected to the rain test. Four 

of the A panels and 3 B panels were withdrawn from this testing after 

3, 6 and 9 cycles of weathering.

Fire Tests

Some of the roof deck panels were evaluated by the Intermittent Flame Test (c-IFE) 

as class C fire retardant roof coverings according to the appropriate sections 

of ULC standard S-107. Other panels were evaluated by the Flying Brand Test 

(F.B.) of the same standard and severity. Finally, other panels were tested by three 

cycles of the Intermittent Flame Test (B-IFE) as class B fire retardant roof 

covering materials.



Results and Discussion

Following the initial accelerated aging of the test panels, the shingle 

coverings were discoloured to a grey-white colour and many of the shingles 

were cracked or split.

During the actual application of the fire retardant, the smell of formaldehyde 

was excessive necessitating the use of safety masks, etc.

Following the treatment, all of the panels had a glass-like glazed 

appearance on the shingle surface. However after drying for four days at 

60°C this became a brown-tan coloured hazy appearance.

During exposure to the rain test,particles of the fire retardant coating 

gradually flaked and were eroded away by the action of the rain.

The results of the various fire tests are shown in Table One.

The decks that had not been weathered after application of fire retardant 

easily passed the three fire tests. The class B IFE test (only three cycles) 

was included because of the severity of the test and as a bench mark 

against which test failures could be measured.

All of the decks tested for flying brands (FB) that were weathered after being 

coated with fire retardant passed.



In all cases, when decks that had been subjected to weathering after 

being coated with fire retardant were tested for C-IFE, the results 

were the same. The decks would ignite during the test and begin to burn.

The flaming combustion would cease but glowing combustion in a small 

spot would continue. The glowing would frequently occur near the butt end of a 

shingle or near a split in a shingle where the fire retardant coating had 

peeled from the deck surface. With the exception of panel D-7, this 

glowing would continue and gradually increase in severity until the shingle 

covering re-ignited and burned through. Deck B-7 self-extinguished. The 

B-IFE tests indicated that the longer the decks were weathered after application 

of the fire retardant, the more susceptible they were to fatal ignition.

Because of the failures after 3 and 6 cycles of weathering of the treated 

decks, the decks weathered for 9 cycles were not fire tested.

Conclusions:

Irotherm type fire retardants can not be used just as a fire retardant 

top coating on wood shingle roof coverings in order to provide temporary 

fire retardance. Even minimal amounts of rain such as that demonstrated 

by just 3 cycles of the rain test will cause a small degree.of peeling 

of the coating and render the roof covering susceptible to fire hazard.



Deck
No.

Initial
Aging

# of cycles

Rain Test of 
Coated Panels 
# of cycles

Fire
Test

Pass/ 
Fai 1

B-l 6 nil C-IFE PASS

B-2 6 nil FB PASS

B-3 6 nil B-IFE PASS

A-l 12 3 C-IFE FAIL at
12:02

A-2 12 3 FB PASS

A-3 12 3 B-IFE FAIL AT 
10:37

B-4 6 3 C-IFE FAIL AT 
14:46

Fire lest Observations

- heavy intumescence on shingles and some 
char

- shingle covering never ignited during test

- heavy intumescence on shingles and
- shingle covering never ignited during test

- heavy intumescence
- shingle covering ignited during third 
cycle but self extinguished at end of cycle

- shingle covering ignited in cycle two but 
self extinguished after cycle only to 
re-ignite during third cycle

- after three cycles only one small spot of 
glowing contained but this gradually 
increased, commenced to flame and finally 
burned through deck.

- deck ignited and burned through but no 
brands blew from the deck

- shingle covering ignited during each cycle

- shingle covering first ignited in the 
second cycle but after 3 cycles continued a 
a small spot at butt end on one shingle 
which slowly continued until failure 
occurred.



Deck
No.

Initial
Aging

# of cycles

Rain Test of 
Coated Panels 
# of cycles

Fire
Test

B-5 6 3 FB

B-6 6 3 B-IFE

B-7 5 6 C-IFE

B-8 6 6 FB

B-9 6 6 B-IFE

A-4 12 -6 C-IFE

A-5 12 -6 FB

A-6 12 -6 B-IFE

Pass/ Fire Test Observations
Fail

PASS

FAIL AT 
15:32

PASS

PASS

FAIL AT 
12:23

shingle covering ignited and burned 
through but no brands flew from the deck

shingle covering ignited in each cycle and 
continued utnil failure

shingle covering ignited during third 
cycle but self extinguished at 11:28

shingle covering ignited and burned throug 
but no brands flew from the deck

shingle covering ignited during each cycle 
and continued until failure

FAIL AT 
22:50

PASS

FAIL AT 
10:57

- shingle covering ignited during the second 
cycle and ocntinued in a small area which 
gradually spread until failure occurred

- shingle covering ignited and burned througl 
the deck but no brands flew from the deck

- shingle covering ignited during each cycle 
and continued until failure.
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