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Abstract There has been an increasing demand for BIM, with advancing architectural technology, to
implement architectural projects effectively. Moreover, the government has announced various policies
and goals to enhance BIM's application. Still, it is not suitable for actual use due to its unsatisfactory
performance and the lack of an information system for writing BIM data. Hence, this study establishes
an information system for the architectural process's individual stages to implement BIM. In particular,
the architectural elements in the project documents (containing drawing and form composition
information) are extracted, and each architectural element's information is structured. Subsequently, the
information system (for the architectural process's individual stages) containing the information
formation and information structuring systems for BIM establishment is developed. However, it is
necessary to verify information continuity across the architectural process's individual stages under the

present information system through its implementation and follow-up research.
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Table 1. Country-specific process steps

K
e Singapore| USA UK | Denmark
S 1z IFES (Step6) | (Step6) | (Step?) | (Step7)
(Step7) _|(Step6)
Pre Design
CD CD CD . Strategy .
= Conceptual | Design . brief
718]
(18)| LOI1 |[BIL1O Lob 100l B | Level 0
SD SD | Schematic/ |Schematic Concept Cocrilec;];;zual
D LOI 2 BIL20 | Preliminary [LOD 200 Level 1
Ag) Preliminary
design
Level 2
BD
(Colaborati
on)
BD LOI 3
27]_ .
(B BD Design Scheme
. BD . | Develop | . .. .
Integration) Detail Definition| design
o1 4 |PH30 ment Level 3
LOD 300
Construct|
ion .
pp| DD | DD Docurnen| | ?;timrll
(3A)| LOI'5 |BIL4O ta & 5
. Level 4
-tion
LOD 400
Services Constructi
BC BC |Constructi CDurtlng t(]:3u11d & on
LOI C [BIL50| on  |OnStHCYMOMMIS b diction
ron ron Level 5
BC LOD 500
A2 .
A1) Handover Con(s)t;uctl
Asbuilt Cloféout Handover
Level 5
M Facility
M M Operation
OZ At
@A ol v | BiLeo Manageme Operation) 7 1ol 6
) nt

Z59) BIMEEAA FHO| B0 Unias 4

AAE 29AZ FEstR o, S Sl S
A 4T TR FESIYT. Al S 7=
2, 9=, dinf3E= Al FHAE 29A 2 TRt T2A|
& SAE A5
2.3 Mg Et

Y AZTLIANAE 7|HEC R 2018~202271A19
BIM} #3H AYPATE 1ot oH, AYATL B



fill‘

Web71&st el Al A23d A4E, 2022

< Table 29} 2}, A7APE A9 & H2of e}

AQ ot

10 v

A7t AEEo] Jlon, Bg¥H U BIME-E9]

F84E 7L Sl IBY AS5E AACFI17F of

o1y

SAlO] =ekElo] Jlof Y AFZEA|IA 7

v 27T gul
A B 4w A sof § ATHE 230 A4S
gl & 4= JUTH8-171.
Table 2. Result of precedent study review
Division Res:frch Research title Subject
Kim, Process of Using BIM for
Jin-Kwang | Small-Scale Construction BC, Process,
et. al Projects - Focusing on the LOD
(2018) Steel-frame Work -
A Study on the Design
Park, ] .
kyoung Change‘Hlstory Management Des1gn,'
Jun et. al for BIM-based Collaboration,
2019) Architecture-Structure management
Collaboration
A Study on Priority of BIM
Park, Jin Introduction Policy - Policy. worker
Journal | et. al |Focusing on Overseas Cases YA'HP !
(2020) and Analytic Hierarchy
Process Analysis -
Tae-Yong, A study on practical ‘ PDr Zsclfi,
problems and process of .
Cho et. al X Drawing,
2021) apartment‘ design BIM for Graphical
safety environment review :
Information
Park Development of a
Jong J,in Customized BIM-based Design, BIM
et al Architectural Design Service Process,
(2022) Platform for Architectural Platform
Design Practitioners
An A study on the BIM based
Jae—h;)ng development of integrated | Design, WBS,
2018) information breakdown LOD
structure
A Study on the
Implementation of BIM
Lee, Model for Construction Desien. GEBP
Yong Ju Industry Design and gLéD ’
(2019) | Construction Data Linkage :
Focusing on China
Construction Indsutry
A study on a BIM-based
Thesis Oh, ) green bjuilding design Design, BC,
Seung-min | support using expert system LOD
(2019) of artificial intelligence
technology
Yang A Study on Ef[ablishment of FM,
BIM Information of Cultural i
Hyeonu Resources for Sustainable 3D-Scanning,
(2021) . BIL, LOD
Documentation
A Study on the Development
of an Automation Algorithm
I, Yun for Consistency GBrg k};f\élal
(2022) |Analysis of Plant BIM Design Infor?nation
Data and Construction
Survey Data
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Table 3. Utilization data for analysis of drawing

information
Step| Utilization data
CD |Documents list of design document preparation standards
Architectural deliberation guides and Architectural
SD | deliberation drawings of the three cities of construction
committee(Seoul, Gyeonggi, Busan)

BD Documents submitted for licensing in the three major
districts of Seoul

DD Construction start documents of three major districts in

Seoul
BC | Guideline for preparation of construction details, MLIT
M As-built documents submitted at the time of completion
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Table 4. Development of a step-by-step drawings
list and information level
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Tnformation — Al AIE 5 72 A& AFA AYAHA, Asi7H4l
o5 A, ZFZATA, AR TA, AFREAAIRA, AA
List of drawings o ‘i/t’en; 2] S % 8 8|2 1 e, wel 1 AT, Gan
SEIEE g8 A, W“’ WA & 771419] 720184 71E)eIA
Q ol =1k =7=
_ ?’ = ;‘2 ; _ B8 AEE FE5o] M 123519 o™ Table 59+ 2t
rea review report
Construction cost v o
tatement i iti
Satement e Table 5. Analysm .of the number of repetitions of
Desien summary JviOololoole ele information between forms by step
- Location map v Iy v Q (ex)(Gray is created only in the maintenance phase)
’g‘ Perspective A O
I"mdchne plan vV (@) Approval M
l"ubllcl o%en space and Vv v o gc’r’l o e E
andscaping » = e
Structural plan v WV [0) a9eS ol s (&5 | =
Fire control plan v IV O gag a2 : 3 E ’pu; = q é_
Movement plan [V [V [ [v[ [O Information item REEER 9 28 2|8 ES
Drawing index v Olojo|o|e =S %‘Sﬂa °o|&|8 g =
Guide map VIV clelelele el - I 3
Area calculation v v O ee e e i I = N 3 % 2
E Interior material v 0lo0|@|® 5lg|g|g(|%| @
S o__site lyowt VIV [V[V[O[o[0o[o]@]@]® 4
3| Parking plan VIVIVIY Olelee|e® Site location Ol0|O0|O0]O|0O|0O|7
g & |_Site section view [V [V [V [V [0 |00 |0 |@ |@® @ [ Address ol Nel el RolNe)] 5
3= Floor plan VIVIVIVIOlo|0]|0 |®|e|e @ Site purpose o] o 2
& Elevation YyIVIVY[Y[Ololo|o|e|e|e Usage area ol o olo 4
5 Section VIVIVIYIOlo|0]|o | @ |e|e =
° Ceiling plan vIVIVIVY Olelele® Site_area 0L 0 OlO1OL5
= Total area o1 0 010105
Core detail VIV VIV clele® 2 — - z
Stair detail VIV VIV Ole e 3 Building to land ratio [0} 6] (O3 KO) Ol 5
Elevator shaft detail [v [V |V |V Olele® Landscaping area O 2
Entrance detail [V [V |V [V ole|e Area of each floor @) @) 2
o \)(}"Vaél detalil y y y y 5 8 : : Number of main building O O 2
& indow plan *finishi teris
(e Oe gl en Lo P LT
S Ceiling plan VIV IV olele E IE)I 1? heieh £ ol o o ol %
@ Ceiling detail vV v IV Ole|e =t ighest height =
8 |Toilet expanded view v [V [V [V oclel® Number of floors Ol O 010|105
3 Interior finish [V [V |V [V Olele Facility number ol 1
E Window detail |V |V |V |V ole|e Main Structure ol O OlO0l0O]5
=8 Interior detail VIV IV IV ole|e éﬂ Structure of each floor O O 2
3 Interior dfinisl} detail |y~ :/[— :/[— :/[— Ole|® & Foundation type 0 ol 2
Window list ole e g - -
% Septic tank VIV IV Olele 5 Design so.ll pressure O 1
Window Construction| Foundation depth Ol 1
detail VIV o|e | _Total number of parking @) @) ol3
o Curtain wall B Indoor ol o [®) Ol 4
ﬁ_ construction detail i c|e qu. Outdoor ol O O O] 4
® [Exterior construction| Frlv e ° Daily use number Ol 1
2z detail o Elevator @) @) ol 3
® | Metal construction Septic tank @) @) ol 3
3 detail I ole E ventilation method ol 1
Finish construction Elevator operation method O] 1
detail M cle Date of permission [0l 6] 2
Specification v N[ B[ ) w| Scheduled construction
Drawing list v ocle|e £ start date O 1
General structure v v ole a -
Structural plan |V [V [V [V Ole @ |®|e 8 Constructlo.n start 4date @) 1
Structural section [V [V [V [V ocle|® - Construction period 010 2
o Colu/mn list VIVIV IV [Nl ) A0 7y Use approval date 0]l 0] 2
@ Girder/Beam list [V [V |V [V ole [ A[ ) © |Expiration date of liabilit
g Slab list VIV Oleele]e 3 defect seeurity of1
g Wall list IV Clelele]e o
8 Rebar placing |V [V [V [V Oole [0 ) ololololo|lolol7
Column plan |V [V [V |V Ole A0 (Applicant. Ovwner, Reporter)
Steel connection vl ly ole % Architect ol O O0l0|0O Z
detail 0. Constructor @) O]l 0| O
Rebar llar;_)duction vVIVIVIY Oole® £.| Management inspector O 1
Steel frame Permission _agency ol 1
production VY ole Construction orderer code O] 1
Batch processing item @) @) 2
E'?‘ Asbestos containing presence O 1
@ | SAFSM subdivision code O] 1
Related institution facility nurber O] 1
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Table 6. Analysis of the number of information by
repeats count

2 7| Z
§ E =8 §_ Information content Notes
7} =
7 2 Site location, Client.
5 10 Address, Site area, Building area, Total area,
Building to land ratio, Floor area ratio, etc.
4 9 Usage area, Usage zone, Usage district,
Building name, Higest height, etc.
3 5 Total number of parking, Vicinity,
Exemption, Elevator, Septic tank, etc.
Related address, Site purpose, Floor area for
2 22 | calculating floor area ratio, Landscaping
area, Area of each floor, etc.
Public open space area, Public open space
1 19 ratio, Landscape area ratio, Asbestos
containing presence, etc.
Sub 67
total
Facility classification, Constructio name, EM
1 48 Facility number, Management number,
SAFSM subdivision code, etc. step
Total| 115
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7ol e Huolt uebd 85 T A8At 2
AR Jeshs FEo|7] wizo] AH S| vHEI=
#xJo] olA o2 ALt 6771(58.26%)2] FERE B
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Table 7. Step-by-step information system

Step-by-step information system
Information| Design
item Information content | A | v» | w | O % E
o|l0|o| o
Site location 0|00 ]0]|O
Address OO0 |0
Related address 0|00 |0
7] Site purpose O|0|0O0 |0
3 Usage area O|lO0O]O0O]|O0O]0O0]|O0O
Usage zone O|0O]O0O|O|O]|O
Usage district O|O0O|O0O|O]|O
Road width O|0|O|O]|O
purpose of building | O | O
highest high O 10
Number of floors O |0 O
INumber of households| O O
= Number of buildings @)
& Name of main parts O]|O0O|O|O]|O
Space name O|O0O|O|O]|O
o Main finishing o
=H material
U,%‘ Building name O|lO0|O|O
Number of main
building 1010
Numbir 'of ‘attached ololo
uilding
Main use 0|00 |0
Main / Attach O]0|O
Roof finishing material O|lO0 ]| O
Use of each floor 010 ]| O
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amionng

Main structure

Structure of each
building,

Structure of each flooy

Roof

dEN

Elevator(passenger)

Elevator(emergency)

Septic tank(form)

Septic tank(volume)

X9,

S[BRYO

Client

Architect

O|O|0|0|0|0|O|0| O |O

Related professional
engineer

Constructor

Construction
supervisor

O [O] O |O|O]O|0|0|0|0|0| O |O

O |O] O |O|O|0|0|0|0|0|0| O |O

A1oisry Surpying

Permission number

Permission date

Scheduled

construction start date

O |O|0] O |O] O |00

Scheduled
construction finish
date

@)

Construction period

BEYTe)

Contents of relaxation|
of building standards

Changes

O

Batch processing item|

@)

Asbestos containing
presence

IaquinN

BaIy

Site area

Building area

Total area

O|0|0| O

Area of each floor

Building to land ratio

Floor area ratio

O|0|0|0 |00

Floor area for
calculating floor area
ratio

O |O|0|0|0|0|0

Supjreq

Indoor

Outdoor

Vicinity

Exemption

O|0|0|0

Total number of
parking

Iaquunp

Separation distance

Road length

Height

Floor height

Ceiling height

Dimensions

O|0|0|0 0|0

O|O|0|0|0O|O] O |O|0|0|O| O |O]|0|0|0|0|0

Part dimension

Joqui4g

Scale

Direction

Main/Sub entrance

Grid

Parking lot

Elevator

Furniture

O|0|O|0|0|0|0O

Ol|0|0|0|0|0|0

Site level

Floor level

Hatch

Detailed expression

102(q0

Overall object

Section object

O|O]O|O|O|0|O|O|0|O|O|O0|O|O|0|O|O 00| O |O|O|O|0] O |O|0|Oo|0|0|0| O

Partial object

O|O|0O|O|O|O|O|O|O|O|0|0|0|O0|O|O0|0|0]0|0] O |O|0|0|0| O |O|0|0|0|0|0] O

OO |0O|O|0|O|O 0000000000 0|0 0|0
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