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A Study on the Application Service of 3D BIM-based Disaster
Integrated Information System Management for Effective Disaster
Response
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Multi-Disaster Countermeasures Organization, Korea Institute of Civil engineering and Building Technology
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Abstract Periodic and systemic disaster management has become more important than ever owing to the recent
continuous occurrence of disasters, such as fires, earthquakes, and flooding. This management goes beyond simple
disaster preparedness, which was introduced minimally under the existing legal system. For effective disaster
management, facilities should be managed through regular maintenance on a daily basis, and in the case of an
emergency, intuitive and accurate communication is essential regarding the situation and purpose. BIM manages the
entire building property data using the effective 3D visualization model, so it can be used for various management
purposes from design to facility maintenance. In this study, through an expert survey on the use of services in a
BIM-based integrated disaster information system, the available areas of BIM data were organized in terms of facility
information management, 3D visualization, and disaster control. Later, through the use service and DB definition within
the BIM-based disaster integration information system, the main facilities monitoring and response services based on
BIM and BIM-based spatial management service are proposed. Based on this study, it is hoped that the BIM-based
application service functions within the system will be implemented to enable an effective system response.
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Table 2. Main functions of maintenance and management
/calamity and disaster service by sector

Service Functions
Facility A sir'lgle systfm formed by the division of
dat functional units such as space management,
ata
management energy management, cost management, etc.
& - Menu configuration in drop-down format
- Different controlling system for 3D model
D objects
L - Exchange mode between 2D and 3D
visualization . . .
- Various method for presentation of attribute
information such as pop-up and tool tips
- Notification a place of disaster with various
Disaster units
Control - Real-time  monitoring board for facility
controlling and management
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Table 3. Survey items for BIM-based disaster integration
information system utilization services

Category Detailed services
(A-1) Real-time disaster detection monitoring
A. (A-2) Main important space monitoring
Monitoring (A-3) Determining malfunctions of disaster
disaster measurement sensor
condition (A-4) Location-based monitoring of the nearby
net of disaster suspect zones
(B-1) History management of disaster- related
facilities
B. (B-2) Space Management based on spatial
Facility characteristics
management| (B-3) Regular self-check of disaster-related
related to facilities
disaster (B-4) Emergency Response Procedure
(EOP)-based fire fighting training and simulation
training
(C-1) Prediction of the risk of real-time sensing
data-based Disaster
(C-2) System-based implement the Emergency
C. Response Procedure (EOP) by Step with Time
Disaster Limit
Response (C-3) Prior information delivery to support
firefighting activities
(C-4) Effective emergency broadcasting according
to occupant
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Survey for Effective Disaster Management Service Analysis
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Fig. 2. Survey result for effective disaster management
service analysis
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Table 4. Detailed definition of space management
function and BIM linkage information
Level 1 Level 2 Level 3 BIM data
Spatial Site info. Site
information Building info. Building
management Floor info. Floor
Organization By department Space
Spatial basic Information By Fear'n' Space
data Management By individual Space
management Occupant By department Space
management B S
by space y team pace
Facilities By department Object
Standards B Obi
Management y team ject
Area By floor Floor
Inquiry By space Space
Total floor area Space
Total room area Space
Area -
. Common area allocation | Space
calculation -
) Room cost calculation |Space
ioor Area analysis Residual area Space
rea Room List Space
Management -
Room vacancy list Space
Report ST
Facilities .
management Object
status report
Room space cost Space
. Facility large category |Object
Facility use o - .
Facility middle category|Object
management - N
Facility small category |Object
Room info. Space
Department info. Space
ROOM o -
ROOM . Facilities usage info. Space
Information -
Management Space ratio Space
management -
Usage ratio Space
Use status Space
Buildi
Building/Floor-b uilding/
Floor/
ased floor plan |Floor plan .
L Drawing/
visualization
Space
Building/F
Department-base | Department-based floor lol(l)lr ) ing/
Space d floor plan plan Drawing/
Visualization |visualization highlight/graph Space
Facility - Object/
Facil -based
use-based floor |- 1ty use-base Floor/
plan floor plan Drawing/
highlight/graph
visualization WETIEnUErap Space
At #d dudee A8 ke 4 duse
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Table 5. Detailed definition of facility management Sensor typet Sensor type Object
. . . managemen
function related to disaster and BIM linkage g
K . Sensor name/
information model Sensor name/model Object
management
Level 1 Level 2 Level 3 BIM data Sensor
CCTV t specification Sensor specification Object
ype CCTV Type Object _|® P )
management Sensor basic | management
data Installation
CCTV model .
CCTV Model Object management |date Installation date Object
management
management
Installation CCTV Installation ;
Obiect Effective use . .
date management | Date jec management Effective use Object
CCTV Sensor
installation CCTV Installation Object installation Sensor installation Object/
CCTV drawing Drawing drawing drawing Drawing
basic management management
Resoluti : ;
data €solution CCTV Resolution Object Inspection Department info. Object
management |control ! '
Installation S manager info. Name Object
Obiect/ ensor -
purpose Installation Purpose Sp;z: management management Contact Object
management Info. Sensor Name Object
11:11::11;1(::“:“6 Installation Site g]]j;zzt/ management | Installation
contractor Contact Object
Shooti
ooting razlge Shooting range Object management
gf:)lgi:me;ne Location info. by Object/
manageﬁlent Shooting time Object Sensor building Space
installation Lo Object/
Inspection Department info. Object location Location info. by floor Space
manager info. Name Object management Object/
CCTV management Contact Object Sensor Location info. by sensor Space
info. CCTV Name Object location info. Obiccl/
. o ec
management |installation management Sensor Status info. by building Bujil ding
contractor Contact Object installation . Object/
management status Status info. by floor Floor
CCTV Ibgo'iztiion fnlo- by (SDbjeCf/ management Status info. by sensor Object/
uilding pace - S
pace
installati Object/ -
s 'alon Location info. by floor it . Object/
location Space Sensor operation Space
management Object/ : i
CCTV ¢ Location info. by CCTV S it Daily Sensor status Object/
location info. O]]);cetj monitoring observation Space
management Status info. by building B Jledc Sensor Object/
Cctzl\ll . Olljl 1:/1g operation history Space
::msawn Status info. by floor Fl(j:rc Sensor Sensor operation Object/
o Space
H monitorin,
management Status info. by CCTV (S);’;zzﬁ ¢ Sensor status Object/
Disaster observation Space
i Object/ Situati Object/
CCTV operation Space niolrll?ti)(:ilng Sensor operation history Spjizz
Daily CCTV status Object/ Location display for ]
monitoring observation Space situation Object/
Obiect/ Space
CCTV operation history Spjizz occurred
Facility t
v bt miji;;mgte Fire-fighting facility type|Object
. jec
L CCTV operation B
monitoring Space Fire- Detailed Detailed
Disaster : fighting facility type fire-fighting type Object
situation CCTV status Object/ facility basic | management
b: ti N
monitoring ooservanon . péce data Facility name Fire-fighting facility .
CCTV operation Object/ management Object
history Space management name
Location display for Object/ Location location info. Object/
situation occurred Space management Space
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. manager info. Name Object = 5
fighing | et [Contest Obect AA, CCTV BUE RS 53 2 3FelAE A
facility - - = O =L A =
management Fire-fighting Name Object 6(3]'/‘] ”o‘?_:_!' T %]\E]’ BIM =¥ 7]‘{‘_9/] %% E‘ﬂ O] E1 1]
. facility - _
business AA| 7HXEE v AE A xE &3 Al
info installation Company Object A 7M1 skE whdes e W A el whet Al
. =i __E_ =] o] % Hlo =
management | L emen, | Contat oo 1 B CCTVEI POLE A 8331, 514 Z1e] - Alols
managemen - . ° =
Location info. by |Object A3l Fig. 33 dol Fe2 whololasle st
?’r?l',ﬁgh““g building Space
'am ity ) - Object/ MonoBahaviour «xenumerations
installation Location info. by floor Spac Sensor SensorType
Fire- location — p' © _texture: Texture
R Location info. by Object/ [ bScened: bool Default=0
fighting management . o btn: Button 3
. fire-fighting facility Space = 1D: int —
fac111ty Objcct/ Menuhigr: MenulMsansager = null Flooding
. . . P unt: int=0
location info. |Fire-fighting Status info. by building BuJiledcing i e e E:’;"\'}‘_'““‘e
scale_base: Vector2
management |facilj scale_pop: Vadtor irCirtai
£ factity . Object/ e AirCirtain
installation Status info. by floor Floor [+ St e o 6 it e P ol Door
status - ; st pe—
management Status info. by Object/ : ol Humidity
fire-fighting facility Space A e o r'::ask i
N N . N - ncli voi lask_Cnt
Fire-fighting facility Object/ gn?r:::‘:én:evfcolliceﬂ. void Motion
operation Space e Smoke
Daily Fire-fighting facility | Object/ [ S gt
monitoring status observation Space e hf;: p:;n e
Fire-fighting facility Object/ e
Fire- operation_history Space CCTVControl
ﬁgl?t}ng Flre-ﬁghtlng facility Object/ adiaCET MedISEIeeCh]
facility operation Space - _name: Text
monitoring . Fire-fighting facility Object/ —url: string
Disaster .
situation status observation Space - Awake(): void
Y Fire-fighting facility Object/ + Play() void
monitoring . , + SetName(string): void
operation history Space + SetScale{float): void
Location display for Object/ + SetURL(string): void
situation occurred Space + UnLoadMedia() void
xpropertys
+ GetVidoState(): MediaPlayerCtrl. MEDIAPLAYER_STATE
Fig. 3. A part of class diagram for sensor/sensor
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MonoBehaviour|
Floorinformation
[+ dicFloorSedtions: Dictionary<string, GameObject> = new Dictionary<...
* floor_name: string =™
[+ fleor_no:int=0
[+ floor_state: int
[+ information: Dictionary<string, GameCbject> = new Dictionary<..
[+ GetSectionData(string): GameObject
[+ SetFloorinfe{int, string): void
[+ SetFloorSections{). void
- Stari(): void
MonocBehaviour 1
Seation «enumerations
- Section State
- isSelect: bool
=  material_section: Material =
+ material_select: Material Green =0
+ material_state: Material ([]) Yellow
- stste: SectionState Red
L Awake(): void MaxState
+ ChedlinkedSensors(): void q
+  IsSelect(): bool «enumeration»
+ SelectSection{bool): void InfoType
+ SetSectionState(SectionState). void
+ SetVisibleLinkedSensors(beol): veid Temper=0
Start(): void Humi
Update(): void Earth
Fig. 5. A part of class diagram for floor information/
section/section state
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