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were compared, involved a greater percentage of the males utilizing the
second actions of: '"Fought Fire;" "Got Extinguisher;" and "Removed Fuel." -

J. The four most popular second actions of the participant population .
in rank order were the following actions: '"Left Building;" '"Called The

Fire Department;" "Notified Others,"

and, "Got Family."

1. There were 14 statistically significant differences in the
participant population utilization of first and third actions. There was
a higher percentage utilization for first actions of the following 9 actions:
"Notified Others;" ''Searched For Fire;'" "Got Dressed;" "Got Extinguisher;"
"Left Area;'" '"Woke Up;" '"Nothing;" "Went to Fire Area;" and, "Got Family."
The following 5 third actions were utilized by a greater percentage of
the participants as third actions: '"Leave The Building;" "Fought Fire;"

' and, '"Removed by Fire : Do

"Await Fire Department Arrival;" "Go To Baléony;'
Department."

m. There were 11 significant differences in the participant
population utilization of second and third actions. There was a greater
percentage of second action selgction for the following 6 actions: 'Notified
Others;" "Got Dressed;" '"Got Family;" "Got Extinguisher;'" '"Got Personal o
Property;'" and, "Tried to Exit." The following 5 actions were utilized
by a higher percentage of the participants as a third action: 'Left
Building;" "Fought Fire;" "Await Fire Department Arrival;" "Go To Balcony;"
and, "Removed by Fire Department."

n. The only statistically significant difference in the utilization
of third actions between the male and female members of the participant

population, involved a greater percentage of the males utilizing the third action

of, "Fought Fire." It should be noted the only significant differences between
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the male and female members of the participant population relative to both
second and third actions involved the actions concerned with the fire
fighting type of behavior.

o. When the first, second, and third actions of the participant

{
population were analyzed, the following actions experienced a decreasing
trend in utilization from the first to the third action: ''Notified Others;"
"Searched for The Fire;" "Got Dressed;" and, "Got Family." The following
actions experienced an increasing trend in utilization from the,first to
third actions: '"Called the Fire Department;' 'Left Building;" 'Fought
Fire;" and, '"Had Others Call The Fire Department."

p. A total of 15.9 per cent of the participant population did not
voluntarily evacuate the fire incident building. The most popular reason
for nonevacuation was the action of, '"Fire Fighting." An additional 19.6
per cent of this nonevacuation population could not evacuate due to the
physical condition of the fire incident, primarily smoke.

q. The reasons for nonevacuation of the building, when compared
between the male and female members of the participant population, resulted
in one statistical significant difference with a higher percentage of male
utilization of the action of, '"Notify Others."

r. The four most popular reasons of the 27.9 per cent of the participant
population, for engaging in the reentry behavior were as follows in rank
order: 'Fire Fighting;'" 'Get Personal Property;" 'Check on Fire;" and,
"Notify Others."

s. There were no statistically significant differences between the

male and female members of the participant population engaged in reentry

behavior relative to their reasons for the reentry.
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t. There was no statistically significant difference in the ‘occurrence
of the reentry behavior when a family member was present or absence in
the fire incédent. | i -
u. Fire fighting behavior was engaged in by 22.9 per cent of the -
participant population. The age distribution of the participants who coT
engaged in fire fighting varied between the ages of 7 and 80 years. Approxi-
mately 73.8 per cent of the fire fighting population was between 18 and 47
years of age.
v. The fire fighting behavior population consisted of 62.7 per cent o
males and 37.3 per cent females. Considering the fire fighting behavior
mode, including six actions, the male participation was significantly
greater than the female. The male participants also utilized a higher
percentage of the following two actions which were statistically significant:

' and, "Got Extinguisher.'" There were no statistically - ‘

"Fought Fire;'
significant sexual differences in the utilization of the behavior mode of,

"Calling the Fire Department."

3. The Effect and Influence of Smoke on The Behavior.

a. The significant differences relative to the first actions of the
participant population were compared with the area of smoke spread. The
participants in fire incidents with the smoke spread limited to the area of
origin and one floor, had a higher percentage of participants utilizing the

' and,''Tried to Extinguish.'" i'1In

following first actions: 'Went to Fire Area;'
contrast, the participants involved in fire incidents with smoke spread from J

2 to 7 floors, had a higher percentage of the participants utilizing the

first action of, "Got Dressed."
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b. The mean time for the evacuation of the participant population was
1.92 minutes, with a mean evacuation distance of 41.7 feet. The mean time
for the occurrence of the evacuation, from the initial awareness of the fire
incident was 4.07 minutes.

c. The mean distance of movement for the participant population
involved in the movement through smoke was 29.8 feet.

d. The difference between the mean evacuation distance for the
participant population of 41.7 feet, and the mean distance of the movement
through smoke of 29.8 feet, was a statististically significant difference.

e. There were no significant differences in the distance moved
through smoke for the members of the participant population with previous
fire experience, and the members without previous fire experience.

f. The members of the participant population with previous training
had a higher percentage of the participants involved in movement through
smoke for a distance of 100 to 400 feet, when compared with participants
without previous training.

g. There were no significant differences between the male and the
female members of the participant population which moved through smoke,
relative to the distance moved through the smoke.

h. The mean distance moved through smoke for the participants with
previous training of 41.8 feet, and the distance of 29.6 feet for the
participants without previous training was statistically significant,

i. There were three significant differences in the percentages of
the participant population which moved through smoke relative to the
distance moved and the visibility distance. The percentage of the population
which moved through the smoke a distance, equal to the visibility distance,

and less than the visibility distance were all statistically significant.
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j. The mean visibility distance through smoke for the involved
participant population was 34.8 feet.

k. The participant population involved in the movement through smoke S
consisted of 366 individuals or approximately 62.7 per cent of the
participant population. Approximately 107 of these participants, or
approximately 29.2 per cent of the total participant population had to
turn back,

1. The mean visibility distance at the time of initiation of the
turned back behavior for the involved participants consisted of 9.9 feet. -
The difference between the mean visibility distance of 9.9 feet at the
initiation of the turned back behavior and the mean visibility distance of
34.8 feet for the movement through smoke was statistically significant.

m. The participant pqpulation involved in the turned back behavior
involved 57 male and 50 females, or approximately 53.2 per cent and .46.8
per cent of the participant population involved in this behavior.

n. There were no significant differences relative to the reason
for the turned back behavior from heat, smoke, or both heat and smoke, and
the extent of the smoke spread in the fire incident building.

o. There was & statistically significant difference as determined by
the Chi-Square analysis between the 9.7 per cent of the male participant
population and the 8.6 per cent of the female participant population
involved in the turned back behavior when compared with the 29.3 per cent
of the male participant population and 33.4 per cent of the female participant
population involved in the movement through smoke behavior.

p. There were no significant differences in the percentages of the
participant population engaged in the turned back behavior, relative to
the sex of the participants, the previous training, or the previous fire

experience of the participants. Approximately one-third of the participants
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involved in the movement through smoke were involved in the turned back

behavior.

4. The Comparisons With Aspects of The British 1972 Study.

a. The four most popular occupancies pf the British study in rank
order were as follows: 'Dwellings," '"Factories," "Shops,'" and "Apartments."

The four most popular occupancies of the Project People study in rank order

were: ''Dwellings,' "Apartments,'" '"Restaurants,' and both, "Schopls and Hotels."

b. The statistically significant differences between the occupancies
in both studies, indicated the British study had a greater percentage of

"Factories,"” '"Shops" and, '"Garages."

The Project People study had a greater
percentage of "Dwellings," and, "Apartments."

¢. The rank order of the percentage of the fire incidents relative to
the time of occurrence for both studies was as follows: The highest
percentage of incidents occurred between 1200 to 1800. The next highest
percentage of fire incidents occurred from 1800 to 2300. While the third
highest number of fire incidents occurred between 0600 to 1200. The time
interval from 2300 to 0600 had the least number of fire incidents in both
studies. The only statistically significant difference between the number
of fire incidents in the time periods, concerned the 21.4 per cent of the
Project People fire incidents in the 2300 to 0600 time period.

d. The comparison of the floor of fire origin had 3 significant
differences between the two studies. The Project People study had a higher
percentage of fire incidents originating in the basement and the second
floor. While the British study had a greater percentage of fire incidents
with the fire origin on the first floor.

e. There were 4 significant differences concerned with the extent of

the smoke.spread in the fire incidents from both studies. The British study

-
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had a higher percentage of fire incidents with, "No Smoke Spread," and
the smoke spread confined to the, '"Room or Area of Origin." While

the Project People study had a greater percentage of fire incidents with
smoke spread involving the, "Floor of Origin," and, "Other Floors." A
total of 79.2 per cent of the Project People fire incidents involved
smoke spread of one or more floors. : " o

f. The participant population in the British study appeared to be
predominately male with 56.5 per cent of the participants. The Project
People participant population in contrast was female dominated with 54.8
per cent of the participant population. These sexual differences between
the participant populations in both studies were statistically significant
by the Chi-Square Analysis.

g. The distribution of the ages of the participants in both studies
were compared and there were two significant differences between the
populations. The British study had a greater percentage of participants
in the 40 to 49 age group. The Project People study had a higher percentage
of participants in the 20 to 29 age range. It thus appeared the British
participant population was slightly older, and contained more male partici-
pants than the Project People participant population.

h. The means of awareness by which the participant population became
aware of the fire incident were compared for both populations. The rank
order of the means of awareness was identical for the first and second
stimuli for both studies involving "Smoke" and '"Being Told." There was
only 1 significant difference in the means of awareness between the two
populations. This significant factor was the difference between the 15
per cent of the British population and the 8.1 per cent of the Project
People population which became aware of the fire incident by, "Flame."

i. There were 10 significant differences in the first actions
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between the two studies. The British population had a higher percentage
of utilization of the following 5 actions: "Fought Fire;" "Went to Fire
Area;" '"Closed Door to Fire Area;" "Pulled Fire Alarm;"‘and, "Turned Off
Appliances." The Project People population had a greater percentage of
utili;ation of the following 5 first actions: "Notified Others;" "Got
Dressed;' "Got Family;'" "Enter Building;" and, "Left Area."

j. There were also 10 significant differences in the second actions
between the two populations. The British participants had a greater
percentage of participants selecting the following 6 actions: ''Fought
Fire;" "Nothing;" "Went to Fire Area;" "Enter Building;" "Close Door to

Fire Area;" and, "Turned Off Appliances.'" The Project People population
had a higher percentage of participants using the following 4 actions:
"Notified Others;" '"Called the Fire Department;' '"Left Building;" and,
"Got Family."

k. There were another 10 significant differences in the third
actions between the participant populations in the two studies. The

British participants had a greater percentage of utilization of the

following 4 actions: "Went to Fire Area;" '"Closed Door to Fire Area;"

"Turned Off Appliances;' and, "Nothing.'" The Project People population
had a higher percentage of utilization of the following 6 third actions:
"Notified Others;" "Called the Fire Department;'" "Left the Building;" "Had
Others Call The Fire Department;" "Await the Fire Department;'" and, "Went
to Balcony."

1. Approximately 24.8 per cent of the British participant population
had previous fire experience, while 28.3 per cent of the Project People

participants had previous fire experience. There were 8 significant

differences in the first actions of the participant populations with
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previous fire experience from both studies. The British previous fire
experience population had a greater percentage of particiﬁants using the .y
following 3 first actions: "Fought Fire;" "Pulled Fire Alarm;" and, -

' The Project People previous fire experience

"Turned Off Appliances.’

populations had a greater percentage of participants using the following

5 first actions: '"Notified Others;" "Got Dressed;" '"Got Family;" "Nothing,"

and, "Enter Building." ,
m. There were 5 significant differences between the first actions -

of the female participant populations from both studies. The British

female participants had a higher percentage of utilization of the following

3 first actions: '"Searched for Fire;" "Closed Door to Fire Aréa;" and,

' The Project People female participants had a

"Turned Off Appliances.’'
greater percentage of utilization of the first actions of: "Got Dressed,"
and, "Enter Building."

n. There were 8 statistically significant differences in the first
actions of the male participant populations from both studies. The |
British male population had a higher percentage of utilization of the
"following 4 first actions: "Called the Fire Department;" "Fought Fire;"
"Closed Door to Fire Area;'" and, '""Pulled Fire Alarm.'" The Project People
male population had a higher percentage of utilization of the following
4 first actions: "Notified Others;" '"Got Dressed;" "Left Area;" and,
"Enter Building."

o. Approximately 27.9 per cent of the Project People participant
population engaged in reentry behavior. The British study had a reentry
population consisting of 44.1 per cent of the total participant population.

There were 10 significant differences in the reasons for the reentry
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behavior between the populations in both of these studies. The British
population had a higher percentage of participants with the following
reasons for reentry: 'Fight Fire;'" "Observe Fire;'" "Shut Doors;" "Await
Fire Department;" and, "Fire Not Severe.'" The Project People population
had a higher percentage of participants with the following reasons for
reentry: ''Notify Others;" "Assist Evacuation;" "Assist Fire Department;"

Rescue Pets;' and, '"Call the Fire Department."

p. There were 4 significant differences in the behavior modes between
the two participant populations. The British population had a higher
percentage of the participants engaged in the reentry behavior and the
turned back behavior. While the Project People population had a higher
percentage of the participants engaged in the Fire Fighting and Evacuation
Behavior. There was no significant difference in the percentage of the
populations involved in the movement through smoke, with 60 per cent of
the British population and 62.7 per cent of the Project People Population.

q. There were 5 significant differences in the visibility distances
relative to the movement through smoke for the two populations. The
British participants had a higher percentage of their participants with
visibility distance of: "3 to 6", "7 to 12", and "above 60 feet'". The
Project People population had a higher percentage of participants with
visibility distances at the time of moving through smoke of: '13 to 30",
and, "46 to 60 feet".

r. There were 5 significant differences in the distance moved through
the smoke for both populations. The British population had a higher
percentage of participants moving as follows: "3 to 6", "7 to 12", and,
"above 60 feet'. The Project People population in contrast had a higher

percentage of persons moving, "13 to 30 feet", and "46 to 60 feet'".
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s. The turned back behavior involved 24.6 per cent of the Project
People participant population, and 43.3 per cent of the British participant
population.

t. There were 3 significant differences in the visibility distance
at the time of the turned back behavior between‘the two populations. The
British participant population had a higher percentage of participants with
a visibility distance of: "3 to 6 feet". The Project People participant
population had a greater percentage of participants with a visibility

distance of: "13 to 30 feet" and, "46 to 60 feet".

D. Recommendations for Further Study

The following recommendations are a result of the analysis ﬁﬁases of
this study, and primarily consists of insights and assumptions thét
occurred during the study.

a. The Weighted Diagraph, the Transition Frequency Matrix, and
Markov Chains should be examined for possible usefulness in the analysis
of the sequence of actidns of participants.

b. Additional detailed analysis considering the possibility of
significant differences in the actions of participants when analvzed
according to the participants occupation and the age of the participants
might be useful.

c¢. The design of future studies might provide additional data by
attempting to control the variations in the physical environment of the
building and occupancy by studying fire incidents in one or two selected

types of occupancies.
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