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ABSTRACT: The main objective of this study is to propose a method to enhance building safety using the Industry Foundation Classes
(IFQ) schema in Building Information Modeling (BIM). To achieve this goal, a fire object relationship diagram is created by using the Model
View Definition (MVD) and Property Set (Pset) methodology, as well as the Work Breakdown Structure (WBS) based object relationship
analysis. The proposed method illustrates how to represent objects and tasks related to fire prevention and human safety during a
building fire, including variables that are relevant to these aspects. Furthermore, the proposed method offers the advantage of
considering both the IFC object hierarchy and the project work hierarchy when creating new objects, thereby expanding the attribute
information for fire safety and maintenance. However, upon confirmation via an IFC viewer after development, a problem with the
accuracy of mapping between attributes and objects arises due to the issue of proxy representation of related object information and
newly added object information in standard IFC. Therefore, in future research, a mapping method for fire safety objects will be developed
to ensure accurate representation, and the scope of utilization of the fire safety object diagram will be expanded. Furthermore, efforts will
be made to enhance the accuracy of object and task representation. This research is expected to contribute significantly to the
technological development of building safety and fire facility design in the future.

KEYWORDS: BIM, IFC, (WBS)Work Breakdown Structure, Fire Safety, Interoperability
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Table 1, Fire safety standard WBS(Nasution et al,, 2021)

WBS WBS WBS WBS
LEVEL1 LEVEL 2 LEVEL 3 LEVEL 4

PROJECT| WORK |SUB-WORK

TITLE | SECTION | SECTION WORK PACKAGE

Fire Pump (Diesel
pump, electric pump,
jockey pump)

Solar tank

Fire panel control

Power cable & control
cable

Piping (hydrant pipes
and sprinkler pipes)

Valve & accessories

Fire
Fighting Accessories of
Hydrant (hydrant box,

hydrant pillar,

Siamese connection)

Sprinkler Head

Fire extinguishers

Fire Suppression
System

Pillar Hydrant

Fire testing &
commissioning

Main Control Fire

Mechanic Alarm

Project
Title

al—Electri Annunciator

cal Grounding System

Wiring

Detector

Manual Break Glass

Fire Alarm Push Button

Alarm Bell

Firemen Telephone

Terminal Box

Cable Tray

Testing and
Commissioning of Fire
Alarm

Sound

System Paging

Monitoring
centre(specifically for
smart building)

Building
Autosystem

Elektrikal emergency lighting

Air system Pressurized Fan

Hauling
equipment
(lift dan
escalator)

Fire Lift
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Figure 6. Deriving fire safety object relationships in IFC

HeDistributionControlElement
HcFireSuppressionTerminal
Main Control Fire Alarm HeDistributionContrelClemertType
( M"oIElement/
(]
Annunciator ——' HeDistributionContrclElementType
Grounding System
Wiring
Detector
Mechanical | o Al | Manual Break Glass Push Button
~Electrical
op Alarm Bell
Firemen Telephone HcAlarmType
I pel
Terminal 3ox
Cable Iray
Testing and Commissioning of Fire Alarm

Figure 7. Associating WBS fire safety objects with relevant
IFC information
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Table 2, Fire safety object detail properties

M Object Name

H Entity Name

Property or Subtype Entity

B Fire Detector

B IfcSensor

Pset_SensorTypeFireSensor(flame)
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Table 3. Fire safety act on installation and management of

Pset SensorTypeHeatSensor

Pset_SensorTypeSmokeSensor

Pset_SensorTypeTemperatureSensor

AirDuctThickness, AirDuctDiameter

Frequency

B Alarm Bell

B IfcAlarm

lfcAlarmTypeEnum

SoundLevelRange

fire facilities
Name Content
When applying the rated voltage,
Technical the sound pressure level should

be at least 90 decibels at a
location 1m away from the center

Standards for
Formal Approval

and Product of the alarm, which is attached to a
Inspection of Alarm | fixed position within an anechoic
Bell chamber,
Article 3-2

When applying the rated voltage,
the alarm's power consumption
should be 50mA or less,

(Function)

ConsumptionCurrent

4, IFC d& 3 74 4 A

0¥

41 2% x| ZES 82t IFC Y T Y

2 0N, 7R BE A WBSS} IFC B 2HO)

The thickness of the pipe shall be
0.3 mm or more and the outer
Technical standards|diameter shall be 1.9 mm or more,

for type approval 'Frequency for safety systems

and product such as theft and fire alarm
inspection of devices" under Article 7 (3) of
sensors "Technical Standards for Radio

Article 5 (Structure | Facilities for Radio Stations" shall
and Functions) apply to interlinked detectors or
detectors, repeaters and receivers
by radio waves,
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Figure 8, IFC viewer API
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