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Abstract Fatalities and property damage resulting from fires have not decreased because of the
increasing population density in urban areas or the larger, more complex, and older buildings. In
particular, the possibility of damage and vulnerability to disaster-vulnerable people, such as the elderly,
children, and the disabled, is higher if a disaster occurs in public buildings and facilities. This study
proposes an automatic information provision method for rating the fire safety index, which consists of
14 assessment items incorporated with a public open API providing building data. In addition, extra
real-time information, such as fire sensing data and weather information, was implemented to
immediately reflect real-time safety status information in the safety evaluation grade as a fire occurs.
A real-time safety status information inference model was designed to systematize the proposed

information, which was verified through pilot testing for proof of concept.

Keywords : Real-time Safety Status Information, Fire Safety State Index, Inference Model, Proof of
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Table 1. Fire safety assessment factors and weight[5]

Category Factor Weight
Inglilsslzry Risk Level by Industrial Classification 31.0
Structure and Interior Material 8.6
Structural
Risk Floor Level 2.2
Building Deterioration Rate 2.2
Automatic Fire Extinguishing Equipment| 11.5
Fire Fl'g'htmg Automatic Fire Detecting System 3.7
Facility
Smoke Evacuation System 2.8
Fire Load 9.3
Fire
Hazard Dangerous Substances 9.6
Dangerous Zone 3.1
Fire Ease of Evacuation 8.7
Response Alert Promptness 3.6
Status Fire Fighting Accessibility 3.7
Ete. Area -
Sum 100.0
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Where, F denotes fire risk assessment, S denotes

index of factor, W denotes applied weight

S=100—F 2
Where, S denotes safety state index, F denotes

fire risk assessment index
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Table 2. Fire safety assessment factors and application

result
Average Average
Avera'ge Average Fire Risk |Safety State
Fire Risk |Safety State
Category Index Index
Index Index
(Area (Area
by Floor by floor . o
application)|application)
2nd basement) 35 49 62.52 4051 59.49
floor
Basement 29.14 70.86 32.08 67.92
Ist c
f 24.24 75.76 23.57 76.43
oor
2nd 2454 | 7546 | 2119 | 7881
floor
3rd -
25.08 74.92 25.31 74.69
floor
dth 27.68 72.32 24.20 75.80
floor
5th 2532 74.68 26.43 73.57
floor
Build
average 27.64 72.36 27.61 72.39
index
No In normal
Safety State Index
14 factor
. Safety State Information
Fire outhreak Inference Model
14 factor Real-time fire sensing
information
Weather information
In case of fire

Yes  (Real-time) Safety State Index

Fig. 1. Safety state index in normal or fire conditions
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management system
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Meteorological open system
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Master for architecture - PK
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Wind speed

Wind direction

Temperature data
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Smoke data
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Humidity data

Fig. 2. Data pipeline for real-time safety status information
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Fig. 3. Flow chart for spatial database of building
information
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A= (WD+(360/8) < 0.5) /(360/8) (3)
Where, A denotes conversion value to 8 directions,
WD denotes wind direction value

Table 3. Conversion values depending on wind directions
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Fig. 4. Logic ERD for generating real-time safety
status information
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Table 4. Simple fire safety assessment factors and
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Fig. 8. Results of changes in safety status index
considering the impact of fire spread to
surrounding buildings
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