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(Photo by Beauchamp Studio, Valleyfield, Que.)

Scene followling a serious fire at
Valleyfield, Que. on 30 December 1956.
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PREFACE

This 1s a further progress report of the studies being
made by the Fire Section of the Division of Building Research
of those fires in buildings which occurred in the year 1956,
which the staff were able to vislit. This work 1s a continuation
of the efforts being made by the Division as its contribution
to the improvement of the tragic fire loss, both of lives and
property, which occurs every year in Canada,

This report is the third such report to be issued.
When enough information has been assembled in these annual
reviews a comprehensive general paper on the results obtained
will be prepared and published.

As In previous years these investigations have been
confined to the Ottawa area with the exception of the bad fire
in Valleyfield, P.Qe Other field studies have been continued
into the study of flire fatalitlies which occurred in the Province
of Ontario and these are recorded in another series of reports.

The continued co-~operation of the Ottawa Fire Department
and the office of the Ontario Fire Marshal is greatly appreclated
and valued.

Ottawa R+F. Logget
March 1958 Director
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FIRE INVESTIGATIONS BY THE FIRE

SECTION, 1956

by
GeWe Shorter and C.Ge Burnett

During 1956 the Fire Section continued to study fatal
and non-fatal fires. This report deals with the study of non-
fatal fires and is a companion report to DBR Reports Nos. 78
and 101 covering work in thils field from 1950 to 1955, inclusive.
It is the third in a series of what will now be annual reports.
While only eight non-fatal fires are reported on for 1956, the
Fire Section has studied fifteen fatal fires in the Province of
Ontario during the same period as compared with nlne fatal fires
investigated during 1955. These gtudies of fatal fires have
been recorded in DBR Reports Nos. 71, 90 and 127 for the years
195l to 1956, incluslve.

Although the Fire Sectlon generally restricts its
Investigation work at non-fatal fires to the Ottawa area 1t
has over the years attempted, where possible, to visit scenes
of large fires in other localities. During 1956 one such visit
was pald to the scene of a large fire Whlch occurred at
Valleyfield, Quebec on 30 December, 1956.

During the year two-way radio communicatlon was acquired
for the fire research vehicle which is used for fire Investigationse.
Permission was granted by the Ottawa Fire Department to operate on
the radio frequency used by this department which once more
emphasizes the splendlid co-operatlion extended to the Fire Sectlione
The acquisition of radio has increased the use of the fire vehlcle
in providing direct contact with flre department headquarters
during the fileld study of fires and the survey on defective
chimneys in the Ottawa area that was undertaken during last winter.

Pregsentation of Data

As in 1955 this report contains summaries of the eight
fires investigated during 1956 as well as photographs taken at
the scenes of the fires. The fires are described under five
headings: (a) General; (b) Weather Data; (c)} Construction;

(d) Spread of Fire; (e) Remarks. The weather data is included .
to indicate climatic conditions at various times in Canada.
When one studies the weather conditions existing at the time of
the fires reported and the various heating appliances used, it
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becomes evident that cold weather not only increases the
incidence of flires but also thelr severity. Efficlient fire
fighting operations can be severely obstructed during cold
weather. Such conditions as icing, and frozen water lilnes,
combined with the heavy clothing required by the fire fighter,
are some of the problems encountered in the handling of fire
equipment and the control of fire

Data for all the fires lnvestigated since 1950 have,
however, been used for the brief analysis appearing in Appendix
A. Graphs (Figs. A-1, A-2 and A-3) show the frequency distri=-
bution of fires by (as month (b) day of week and (c¢) hour of
day, respectively. In addition, other miscellaneous data on
the fires by occupancy are presented in Table A-l. It should
be emphasized that this analysis i1llustrates the distribution of
only those fires which have beson investigated by the Fire Section
and does not apply to fires in general,

The bullding referred to in the captlon for each summary
1s always that In which the fire originated. The losses reported
refer not only to this bullding but also to any others involved
In the fire. The figures glven are only approximate values and
may vary considerably from the actual losses sustained. They
are included, however, to give some ldea of the size of the fire.



DBR FIRE STUDY NO. 1/56

Date of Fire: 8 January 1956 Location: Ottawa, Ont.
Time of Alarm: 10,53 p.me (EST) Day of Weel: Sunday
Noe of Storys: 3 Estimated Loss: $4,0,000

RESIDENTIAL TENEMENT ROW

GENERAL. = The brick veneer six-door tenement accommodated
approximately fifty people most of whom were in residence at
the time of the fires. The fire 1s belisved to have started

in the south end of the building on the third floor (Fig. 1)
but a definlite cause could not be determined. The fire was
discovered by an occupant who notiecsd that the temperature was
becoming abnormally high in the buildinge.

WEATHER DATA

Date Time Tompe(°Fe) ReHe(%) Wind Velocity (MPH)
Jan., 8 12 pe.me. (EST) 12 80 N. 16

CONSTRUGCTION. « The brick veneer bullding was three storys in
height, 120 feet in length and 30 feet in widthe The third floor
section was wood construction with a mansard roof covered with
asbestos shingles on the piltched sides and with tar and gravel on
the flat section. Interior construction was wood lath and plaster.
An open space between the third floor celling and roof extended

the length of the buildinge.

SPREAD OF FIRE. - The fire was believed to have started on the
third floor level (Fige. 2) extending to the space under the roof
and in the walls to the second floor (Fig. 3).

REMARKS, - Fallure to investigate rising temperatures in the
Puilding permitted the fire to spread before being detected.

No parapeted fire walls separated this bullding and the fire

was permitted to extend the length of the building in the unused
attic space under the roof,.



DBR FIRE STUDY NO. 2/%56

Date of Fire: 20 May 1956 Location: Ottawa, Ont.
Time of Alarm: 7e1l5 peme (EDT) Day of Week: Sunday
No. of Storys: 2 Estimated Loss: $75,000

WAREHOUSE AND DWELLINGS

GENERAL., ~ At approximately 7.l15 p.me exploding firecrackers
Tgnited a large wooden building formerly used as an ice-=house
and presently being used as a storage shed for machinery and
equipment. The bulilding was located in an area of wood
construction with wood shingle roofs (Fig. ). Heat radiation
and flying embers ignited a number of roof tops threatening to
spread the fire in the area (Fig. 5).

WEATHER DATA

Date Time Tompe (°Fe) ReHe(Z) Wind Veloclty (MPH)
May 20 6.30 peme (EDT) h 31 S. 7
May 20 8.30 pe.me. (EDT) 72 33 S.10

CONSTRUCTION. -~ The wood-frame constructed warehouse was 50 feet
In Tength, 25 feet in width, with a flat roof. The exterior
walls were lnsulated with sawdust,.

SPREAD OF FIRE. = The fire spread rapidly in the building of
origin releasing flying brands that ignited the surrounding wood
shingled roofs %Fig. 6).

REMARKS. - The development of fires which completely involve
gingle buildings, spread to groups of adjoining or adjacent
exposed bulldings and grow into sweepling conflagrations involving
large areas, 1s generally due to wood exterior construction, wood
shingle roofs, strong wlnds, and heat radiation. This fire, but
for the efficient action of the fire department,could have created
a serious fire threat in the area.



DBR FIRE STUDY NO. 3/56

Date of Fire: 26 June 1956 Location: Ottawa, Ont.
Time of Alarm: 10.59 p.m. (EDT) Day of Week: Tuesday
No. of Storys: 2 Estimated Loss: $,0,000

COAL DISPERSAL CHUTE

GENERAL., = The fire originated in the east end of the coal
storage shed, spread rapidly the length of the building to
1gnite piles of coal stored in the bins at ground floor level
and damaged a number of empty frelight cars located on the
rallway tracks leading into the sheds on the second floor
landing (Fige. 7). Sparks and burning debris fell on the homes
and lumber yard in the immediate area. Cause of the fire was
not determined.

WEATHER DATA

Date Time Tomp e (°Fo) ReHe (%) Wind Velocity (MPH)
June 26 10 peme (EDT) 66 L8 S. Iy
June 26 11 peme (EDT) 63 57 S. 5
June 26 12 pem. (EDT) 61 62 S. 5
June 27 1 a.m. (EDT) 59.5 63.5 S. 5

CONSTRUCTION. = The wood=-frame coal=storage shed was 150 feet in
length, 30 feet in width, and two storys in height. The flat and
pitched roofs were sheathed with rolled roofing and large wood
Jolsts were used to support the dlspersal chutes on the second
floor (Fig. 8).

SPREAD OF FIRE. = The type of construction permitted the fire to
spread raplidly throughout the entire building. Flying brands
landing on wood shingle roofs and lumber stored in the area
caused some concerne.

REMARKS. =~ Storage of coal 1In bins does not usually involve a
hazard because the time 1t 1s in storage 1s short. However wood
bulldings of thls type where coal dust accummulates can create a
rapld spreading fire when ignited.



DBR FIRE STUDY NO. li /56

Date of Fire: 6 November 1956 Location: Ottawa, Ont
Time of Alarm: 1.37 a.m. (EST) Day of Week: Tuesday
No. of Storys: 2 Estimated Loss: $150,000

FURNITURE STORAGE

GENERAL., - This fire was discovered by a passer-by when smoke

was noticed coming from the building. The bullding was formerly
occupled as a theatre (Fige. 9) but was bsing used for furniture
storage and contained & number of wood-constructed lockers 1iIn the
basement and upper floors (Fige 11). Due to the extensive damage,
the cause of the fire was not determined., Dense clouds of smoke
issued from the bullding and blanketed the surrounding area.

WEATHER DATA

Date Time Tempe(°Fo) Re.He(?%) Wind Velocity (MPH)
Nove. 6 1 a.me. (EST) 3l 88 Se 3
Nov. 6 2 a.m. (EST) 32 91 E. 3
Nov. 6 3 a.ne (EST) 3l 93 E. 3

CONSTRUCTION, = The brick and masonry building was 110 feet in
length, 50 feet in width and two storys in height, with a basement.
The flat roof was sheathed with wood plank and covered with tar

and gravele.

SPREAD OF FIRE. ~ The fire was confined to the building of origine.
The collapse of the roof and north wall prevented entry to the
building (Fig. 10).

REMARKS. - This fire is a good example of what can occur vhen

the occupancy of a building changes without proper alterations
to the building structure (Fig. 11). This fire is believed to
have originated spontaneously, although it was not possible to
definitely establish the causee



DBR FIRE STUDY NO. 5/56

Date of Fire: 1 December 1956 Location: Ottawa, Onte
Time of Alarm: 3.13 p.me (EST) Day of Week: Saturday
Noe of Storys: 3 Estimated Loss: $20,000

APARTMENT DWELLING

GENERAL. = Young children playing with matches in the third
floor apartment of the building ignited comic books placed on
the hot-air register. The fire advanced up the walls to the
roof before being detected, causing considerable damage to the
building and contents, and requiring many of the occupants to
vacate their premises (Fig. 12).

WEATHER DATA

Date Time Tompe(°Fo) R.Ha(%) Wind Velocity (MPH)
Dec. 1 pem. (EST) 20 76 -
Dec. 1 ﬁ Pellle (EST) 21 80 Ne 1
Dec. 1 5 peme (EST) 21 8h Ne 3

CONSTRUCTION. = The frame bullding was constructed of mixed
materials having exterior walls of brick to the second floor.

The third floor was constructed of wood with metal-clad sheathinge.
The roof was flat with rolled roofing, tar and gravel over wood
jolist and wood sheathing. Interior finish was mainly lath and
plaster papered,

SPREAD OF FIRE. = Fire damage was mainly confined to the third
floor where lack of fire stops in the walls permitted the fire
to spread in a vertical direction (Fig. 13) to the open unused
attic space under the roof (Fige. 1l).

REMARKS, = Carelessness in one form or another is responsible

for the majority of all fires., Fire prevention, if it is to
eliminate fires caused by carelessness must include the education
of children in the danger of lighted matches.



DBR FIRE STUDY NO. 6/56

Date of Fire: 1 December 1956 Location: Ottawa, Ont,.
Time of Alarm: 5.30 p.me (EST) Day of Week: Saturday
No. of Storys: 2 Estimated Loss: $10,000

RESIDENTIAL TENEMENT ROW

GENERAL, - Five of the dwelllings in this six~door tenement row
were vacant to provide for renovation of the building (Fig. 15).
Fire was discovered burning in one of the vacant residences but
its cause could not be determined. It was assumed that children
playing in the building had been responsible.

WEATHER DATA

Date Time Tempe (°Fa.) ReHo(%) Wind Velocity (MPH)
Dece 1 5 peme (EST) 21 8ly N. 3
Dece 1 6 pe.me (EST) 21 8L NWe 7
Dece 1 7 peme (EST) 21 80 NW. 7

CONSTRUCTION. = The wood-frame building was approximately 60 feet
in length, jO feet in width, and two storys in heighte. The
exterior walls were of mixed construction consisting of wood
plank sheathed with brick siding and cement. The roof was flat,
covered with rolled roofing, tar and gravel. Interior finish on
the walls, ceilings and partitions was lath and plaster papered,
combustible board and v-joint wood sheathing.

SPREAD OF FIRE. - The fire originated in ths vacant dwelllng and
spread to the walls, cellings and attic space under the roof before
being brought under controle

REMARKS. ~ Buildings, in which good housekeeplng has been neglected
and an accumulation of waste material 1s present, are a fire
hazard when not protected (Fige 16).



DBR FIRE STUDY NO. 7/56

Date of Fire: i December 1956 Location: Ottawa, Ont,
Time of Alarm: 10.37 a.me (EST) Day of Week: Thursday
No. of Storys: 2 Estimated Loss: $10,000

APARTMENT BUILDING

GENERAL. = This fire occurred in a six-unit apartment block while
it was under construction (Fige 17). The interior of the building
was being prepared for plastering when an oil heater on a scaffold
at the second-floor level ignited & tarpaulin. The fire spread
rapidly in the unfinlished wood construction and entered the unused
attic space under the roof (Fige. 18).

WEATHER DATA

Date Time Tempe (°Fo) R.He(%) Wind Velocity (MPH)
Dec. L‘. 10 a.m. (EST) m 52 NW, 13
Dec. Ll. 11 a.me (EST) 13 51 NW. 13
Dec. Iy 12 a.m. (EST) 13 50 NW. 13

CONSTRUCTION., = The wood-frame brick-veneer building was 100 feet
in length, IjO feet in width and two storys in height. The roof
was flat,covered with tar and gravel,and the interior walls,
cellings and partitions were to be plastered.

SPREAD OF FIRE. = The fire originated on the second floor and
spread quickly to the walls, ceilings smnd partitions, and the
unused attic space under the roof.

REMARKS. = This instance, and many others, of fires occurring in
incompleted buildings emphasizes the need for fire prevention
regulations to be enforced during construction.



DBR FIRE STUDY NO. 8/56

Date of Fire: 30 December 1956 Location: Valleyfield, Que.
Time of Alarm: 5,20 a.m. (EST) Day of Week: Sunday
No. of Storys: 3 Estimated Loss: $100,000,000

COMMERCIAL AND RESIDENTIAL

GENERAL. = At 5.20 a.m. on Sunday, 30 December 1956, a disastrous
fire started in the City of Valleyfield, Quebec, which destroyed
a number of buildings in the commercial district and caused a
loss estimated at one million dollars in property and equipment.

The fire was discovered burning at the rear of a three~
story building on the northwest corner of Cousineau Street and
Grand Ile Avenue (Fige 19). On arrival of the fire department it
was reported that the fire had made rapid progress in the bullding
and immediate rescue operations were necessary from the apartments
on the second and third floors. As the fire progressed, buildings
to the north on Cousineau Street for a distance of 150 feet were
ignited and destroyed by radiated heat and flying brands (Fige 20).
At the same time, the flre was advancing east on Grand Ile Avenue
to involve two-and three-story buildings, the upper floors of
which were apartments.

The fire became more intense as many of the buildings in
the block on the north side of the street became involved in fire.
Strong winds fanned the fire and flying brands ignlted the frame
buildings on the south side of the street opposite the fire (Fige. 21).
The fire then spread rapidly in an eastern and western direction to
destroy all the buildings in the block fronting on Grand Ile Avenue
(Fige 21) and was stopped at the laneway on Havre Blvd. (Fige 22).

The fire was checked on the south side of the street at
street intersections (Fig. 23). A masonry wall separated by a
laneway prevented further spread of the fire In a westerly direction
on the north side (Fig. 24). It was considered under control at
12 noon 30 December, after destroying or damaging eighteen business
and reslidential buildings.

WEATHER DATA., = This fire occurred in a community situated in
the area south of ths St. Lawrence River on the bank of Lake S3Ste
Francois. At this season of the year, ice and low temperatures
are generally prevalent (Fige 25). In addition to the cold
weather strong winds prevailed at the time of the fire. VUsather
observations for the Valleyfield area for 29 and 30 December are
glven in the following table:




WEATHER DATA

Date Time Temp. (°Fe) Re.H.(%Z) Wind Velocity Gusts
— (MPH) (1PH)
Dece 30 1.30 a.m.(EST) 7 80 WNW. 16 26
Dec. 30 3430 a.m.(EST) 75 W. 22
Dece 30 5.30 a.m,(EST) -% 87 We 30 ﬁﬁ
Dece 30 7430 a.me(EST) - 78 wsw. 2l 5
Dece 30 9430 a.m.(EST) -8 71 wsw. 28 ﬁo

CONSTRUCTIONe. = The buildings destroyed were mainly of wood-frame
construction with tin sheathing on the exterlor walls. The roofs
were flat,covered with tar and gravel.

SPREAD OF FIRE. = The fire spread from the building of origin to
the north, east, west and south in the area to destroy or damage
eighteen bulildings. The cause of the fire was not determinede.

REMARKSe. = This fire emphasizes the fact that structural conditions
must be controlled by adequate building laws. It is obvious that
standard fire walls, parapets and proper protection of exposed
buildings would have aided materlally in preventing the spread

and bringing this fire under control. Conflagrations such as this
are a result of unfavourable structural conditions and in many
cagses of Inadequate fire-fighting facilities to cope with severe
fire conditions (Fig. 26).



DBR FIRE STUDY NO. 1/56

Fig. 1. View of gix-door rowj
fire origlineted on the
third floor.

Fig. 2, Member of Fire Ssotionm
sxamining open wall
8pacs e

Figes 3. View showing how fire
spread through rooms on
third floore

DBR Report No, 140



DBR FIRE STUDY NO, 2/56

Fige lie Remains of wood frams
warshouse., Note number
of wood shingls roofs
involved.

Fige 5. View of wood frame
construction in the
araf e

Fig. 6. View of fire spread.

DBR Report No. 110



DBR FIRE STUDY RO, 3/96

Fige 7« Remains of coal dispersal chute
after fires destroysd frams-
ecovered section.

Figs 8¢ View showing entrance to coal
chutes, where cocal remsins
burning.

DER Report Fe. 140



DBR FIRE STUDY NO, li/56

Fige 9« Front view of converted
theatre used for
furniture storage.

Fige 10+ Roof scllapse made
entry diffisult.

Figes 1l View of interior of
building showing
furniture storage in
wooden lockers,

DBR Report Bo. 140



DBR FIRE STUDY NOe 5/56

Fige 12, View of apartmsnt
dwelling. Fire invclvsed
the third floor,

Pigs 13. Lack of fire stops
permitted fire teo
spreads

Fig., Ui, View of attic space
under roof where fire
apread.

DBR Report No. 140



DBR FIRE STUDY K0. 6/56

Fig. 15, View of vacant row. Fire
cceurred in snd dwelling

Pige 16, Accumulation of rubbish creates
a fire hazard.

DBR Report No. 10



DBR FIRE STUDY NO. 7/56

Figs 17. Front view of apartment (under
sonstructionje.

Fig. 18, Rear view of building. Fire
involved the attic spacees

DER Rsport Noe. 140



DBR FIRE STUDY NO. 8/56

Fige 19. Membsr of Fire Section Fige 20, View showing how fire

and Fire Chiefl of spread in a northerly
Valleyfield inspect dirsections

location where fire

originated,

Fig. 21, Wood frame consatructions Fig. 22, Lansway provided fire=
cpposite fire were also break in & westerly
ignited, directions

DBR Report He. 140



DBR FIRE STUDY NO. 8/856

Figs 23, Fire was checked at Fige. 2o So0lid wall prevented further
strest intersections. firs spread in & wssterly
direction.

Pig. 25. Firs Chief and membsr of Fige 26, Unseparsted wood-frame

Fire Section inspsct frame consgbruction psrmitted
sonstrustion. ¥Wote rapid fire apread,
evidence of climatis

sondlitions.

DBR Report No. 140
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Fige
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APPENDIX A

ANALYSIS OF FIRES INVESTIGATED BY THE FIRE SECTION

A-1

A=2

A-1

Frequency Distribution of Fires by Month
Frequency Distribution of Fires by Day of Wesk
Frequency Distribution of Fires by Hour of Day

Miscellaneous Data on Fires by Occupancy
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NATIONAL RESEARCH COUNCIL OF CANADA
DIVISION OF BUILDING RESEARCH

ERRATUM

"FIRE INVESTIGATIONS BY THE FIRE
SECTION, 1956"

by

G«We Shorter and C.Ge Burnett
(DBR Internal Report Noes 140)

DBR Fire Study No, 8/56, page 8,

estimated loss of fire should be $1,000,000 not $100,000,000
as stated.



