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Abstract

Recently, BIM has been actively adopted in construction projects and industries, and also integrated with
Information and Communications Technology(ICT) such as cloud computing technology, sensor technology, 3D
scanning and printing technology etc. However, it is very difficult to efficiently utilize BIM services, technologies and
collaborate with each other because of differences of usage and requirements of technologies. Every participant in the
same construction project has their own needs, requirements and details of the model in each phase. In order to
enhance utilization BIIM model, BIM services and technologies required in their project have to be clearly defined in the
initial stage of the project. In order to support the owner to define the BIM level, BIM service level and application
technologies are identified and guidelines how to define the level and technologies for their project purpose are

suggested in this study.
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Table 1. The trends of BIM guideline and evaluation research

Author Title
Kim et al Proposal of BIM_ Guideline development
m = direction by Analyzing domestic and foreign
BIM based” delivery guides
The Study of Review for Applicability in
Yun[ge]t al. Public inst}(tution.BIM Guideline of the P%/orea
by GSA BIM Guideline of the USA
Kangi et al. A Study on the Development Direction of a
K] BIM Performance Assessment Tool
Park and A Study on the Improvement of BIM Regquest
Chin for Proposal b?/ Analyzing Problems of Public
(4] Construction BIM Delivery Guides
Shin et al Development of IT BSC-based Assessment
Bl System to Measure BIM Performance for
Architectural Design Firms
Burcin and ; e ; ;
The perceived value of building information
Sa{g]ara modeling in the US building industry
David et al. The Projeot benefits of Building Information
[7] Modeling(BIM)

Kim et al.[1]2> =} BIM #21719] EA18-E B48)
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2.1.1 LOD (Level of development, ¢]3} LOD)

LODE HElF ol mE gAM 75 oujsitt, &
& HPHL Figure 1 T} Zo] LOD 100, 200, 300, 400,
500 & i)

2.1.2 DPR’s BIM Level
TR vl Aol 2A A SAF Al A FAF
ARIAE AlEshs vl i U58AF 5 sl DPR
Construction©| 4] ZIAIEF BIM Levelo|t}, A Level-&
Visualization, Coordination, Construction, Fabrication
AR UrolA it ZF dAle] UHg-2 QokshH ofEfi<]
Figure 2 2} Ztt



LOD 100

LOD 200 LOD300 LODA400 LOD 500

Concept [Presentation) Design Development  Documentation C Facilties
DESCRIPTION: DESCRIPTION. DESCRIPTION: DESCRIPTION: DESCRIPTION:
Office Chair Office Chair Office Chair Office Chair Office Chair
Arms, Wheels Arms, Wheels Arms, Wheels Arms, Wheels Arms, Wheels
WIDTH, WIDTH. WIDTH: WIDTH; WIDTH,
700 700 85 685
DEPTH: DEPTH. DEPTH: DEPTH. DEPTH:
450 450 430 430
HEIGHT: HEIGHT: HEIGHT: HEIGHT: HEIGHT:
1100 1100 1085 o0as
MANUFACTURER: MANUFACTURER: MANUFACTURER MANUFACTURER: MANUFACTURER:
Harman Miller, Inc. Harman Miller, Inc. Herman Miler, Inc, Herman Miller, Inc Herman Miller, Inc
MODEL. MODEL. MODEL MODEL: MODEL:
Mirra Mirra Mirra Mirra Mirra
LOD; LOD: L0D; LOD; PURCHASE DATE;
100 200 300 400 01/02/2013
{Only data in red is useabla) practicalBiM.net & 2013
Figure 1. Level of development(Antony, 2013)
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« Visualization for decision 4
making process ik b
. i i 2 g4 &e
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» Constructability MEP
" . (] 34
3+ Unit Prefabrication V o (
« Target Costing H | I Rebar
4 *Modular Prefabrication a ) Interior
« BIM Handover for O&M H ‘ ‘ Vendog

Figure 2. DPR’s BIM level
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Figure 3. The result of evaluating bimSCORE
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Table 2. The BIM guideline work-list

NO. Work-list NO. Work-list
1 Design review 9 Structure design
2 Ensuring quality of plan 10 Energy analysis
3 Calculate BIM drawing 11 MEP system analysis
Collaboration & . _
4 function analysis 12 Quantity take—off
5 Design visualization 13 Estimation
) . Using BIM in
6 Space simulation 14 maintenance
Construction process ’ :
7 simulation 15 Data sharing & managing
8 Egﬁ interference check by 16 Management of standard

3.2.2 BIM Aler2 A A (RFP) AH# 24

U BIM Z-8AK] 4358 o2 AR A (Request

for Proposal, ©]3} RFP)E 241351 3258 %2 Aojahd
ofz ] Table 3 ¥} Ztt.
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Table 3. The BIM RFP work-list

NO. Work-list NO. Work-list
1 Earth work’s design and 16 Building record
quantity take—off management
2 Space program 17 As—built BIM
3 Ensuring quality 18 Modeling scope
4 Simulation 19 Data origination standard
5 Calculate data 20 BIM person
. BIM environment
6 Calculate drawing 21 construction
7 Code check 22 Construction simulation
o ; Cost and schedule
8 Construct ability review 23 management
9 Management plan of fields 24 BIM meeting
10 Visualization management 25 BIM education
11 Estimation management 26 3% work performance
12 Digital manufacture 27 BIM performance report
13 Calculate drawing on field 28 BIM work report
Management construct
14 quality 29 BIM manual
f Manage plan in
15 Disaster plan 30 maintenance
3.3 BIM MH|2 &5 E&

ore] BIM 7jol=elel gk 16712} Aloka ] g

o gEpge
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Table 4. The BIM service list

Field BIM Service List
Supporting equipment for BIM
Operating committee for BIM
General Education BIM  software
Operating BIM ROOM
Code checking by using BIM
Space plan  Feasibity study by using BIM
Schematic Earth _analysis by using BIM
Plan design | Building design analysis by using BIM
Design Space analysis by using BIM
Main materials study by using BIM
development Extraction drawing from BIM model
Structural

Structure Structural

Structural plan & design by using BIM

analysis

Structural analysis by using BIM
Structural system design by using BIM

MEP  Environment

Energy plan

Calculating load by using BIM
Energy evaluation by using BIM

&3D MEP plan by using BIM

Construct plan

building Environment & building system plan by
system using BIM
Design rDe?/?é% Construct ability review plan
managemModel Real time collaboration by using BIM
management  BIM model server management
Quantity Quantity take—off by using BIM
take—off Estimating cost by using BIM

Construction

Temporary work plan by using BIM
Traffic management plan by using BIM
Checking of work type by using BIM

Construction

3D drawing by using BIM model

; Making detail drawing by using BIM
drawing model
Schedule simulation by using BIM
Material management by using BIM
%%meadguelﬁwent Progress management by using BIM
Using mobile equipment for reviewing
Construct Construction_model
Quality Quality management by using BIM
management
Safety Safet t by using BIM
management afety management by using
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items survey

4.1.3 8984
SLA 7)5F BIM AJsl 54e] gola Az} 2] 783k
o] 1olkel Al o] At S7)% ol S| &)
o] pelow BEEln ks AL ek, of2ii 2ol
A Aol w2} 307)e) B $7fe] Al elom 4

[e2am RN
a4 QI ST 71E0] WAIR) A, T, A, AR

b IR

87

2, Ae] 57HA] tid et 2 2ot mE T2 31/
A, A, 7IEA, FEAIR], S, oA
AR, dualag], AARE, RddE], EFE Al
o, ARSE/ARIE 2, /A, S, o
2|2] 1571A]19] Afu]A oo ol S AEeial
A gt} I olfre AR tVdAke] BIM 24| Enjct gy
ARl A7t ZAsE7| whZo]l BIM Afu|2 o5 210]
7} golehr] mEolH.

Initial Eigenvalues = 1

o M

LA . SO M DA s S N st R R BSE KW S [ S R S e O S e S g A §
12 3 45 6 7 8 910111213141516 17181920 21 22 23 24 2526 27 28 29 30

Figure 5. The analysis chart of BIM service item factor
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Supporting equipment for Operating committee for Education BIM  software  Operating BIM ROOM
BIM BIM

® Do notuse ®Minimum ®Low ® Medium ®Top

a) Service Level : Plan(Schematic design)
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\
3 i

|

6 |
Feasibility study by using BIM

, ™
Code checking by using BIM

Earth analysis by using BIM

mDonotuse mMinimum ®Low ®Medium mTop

b) Service Level : Plan(Design development)
Figure 6. The charts of BIM service level by items

BIM Al 3% 3 A2] Hole] 87 4% Wz} 2
W $2OE 1Y o] BEUL FE BIMS ol§3
A% TR/ 27 AES BIME o 71w 2

5 & PRIl SPH WHAS) AE B = 455

2 P2 A9 B J1eproRs s A5e T
% Girks ool o) S HOfR 4 Glf L Wt g5
A2 9J9I, o] 2lo] BIMS o}83 WAL, AlH(HA

o,

) A&, dA/2 24, SR 3 24, AAAE 9

88

AE FREO] Ao ZZAE FAo| we} “FA7o|A] X
T 7] EEE Qs Je= YERT

10 ‘?
, |

[ |

\

. [ |
| T

. | || o

, -.L - ..L I |

Building design analysis by using
BIM

Space analysis by using BIM ~ Main materials study by using BIM

mDonotuse mMinimum ®low = Medium mTop

Figure 7. The charts of BIM service level by items(structure)

= Byt A

BIM AJH]A §H 2 JLx Hofo] Q1 22
) oy “z” Hil:_‘ “/\O]J,

= 9jo] Figure 73} 20| A 714 38 2%
SO Aok T 45 A7SI BEohe Hlow
Uebteh, SHR)2k BIMS: o] 83 T8 AP (=
A532)0) 73 olo] Agio} Auie} TR A5
HZolehs Mol “SP4EOR ol SHT AoR T
g,

i

) | | Fl
4 4| ‘ ‘ |
- | siiil =i} - |

Extraction drawing from Structural plan 8 design  Structural analysis by  Structural system design
BIM model by using BIM using BIM by using BIM

e

mDo notuse ®Minimum Elow = Medium mTop

Figure 8. The charts of BIM service level by items(MEP)

BIM. AJH|A 5 5 AdH] Hofe] Q- = dzAL At
Figure 83} Zo] BIMZ 0|83t HlAAKAIEH|0]A), o
LR 5E7E 3D A/ s/l AR, AujaAsAE
4 HEO] wE oo tfsf B F= G 0= L83t
= %ﬂ’é}@” E3], HolAkte] 49 2 AP 459

BIMS 3k835kcha -Sobslit) SAwk 11 3= oy x| A5E
7tk %PHVHHH/HH%@ FEe F Son Yguls

ZAET QI9r} F3t 7elelA oz MEP, =, #H|/v)
A/iEe] - AlsAA 8t RS T
Ou A B o] M mIEste] 21 Jjelrt 7H
oAl Uehhs Rokeh= ofde] Ui



5. SLA 7]¥ BIM A 8] A 7lol&

SLA 7|8t BIM AfH|A 71o]E4= ol Figure 9 2} At
HAAlA BIM 5
= AXBEZ] $18l ol =55 SLAZIHE BIM AJH|2 3k
S AIQFSIALAL B, of= WEA7E ALY

=

= Qi7o] Bl

Ex 748 S
2716l BIMO) B3 428 AL Alglo] Et 3 7]
= g 715 Aow now

o

Mg 71

3.1 General
Items BIM Seérvice Level
BIM Service D0 O @06
Supporting equipment for BIM (]
Operating committee for BIM o
Education BIM software o
Operating BIM ROOM ]
3.2 Application by steps
Items BIM Service Level
Field | Detail fields BIM Service D0 ® @0
Code checking by vsing BIM o
Space plan
Feasibility study by using BIM 5]
Schematic | EAth analysis by using BIM o
Plan 5 Building design analysis by using BIM o
Space analysis by using BIM | 8]
Design Main materials ‘study by using BIM o
Extraction drawing from BIM model S
5“;‘“3‘;“31 Shicaa] pha B deday by e BIM o
Structu Structural analysis by using BIM [}
e Structugal
analysis | corucraral system design by nsing BIV o
Calculating load by using BIM o
Energy plan
Energy evaluation by using BIM =]
MEP
Exvironment | 3D MEP plan by using BIM o
& building
svstem Environment & building system plan by ]
2 using BIM
Construct ability review plan o
Desion | Design review
manag Real tume collaboration by using BIM 1 (=]
ement
Maidel BIM model server management ] O
management
Quantity take-off by using BIM ] ]
Quantity
take-off
Estimating cost by using BIM 1 (m}
Temporary work plan by using BIM o
C““;t{:_f“"“ Traffic management plan by using BIM ol

Constr
uct

Checking of work type by using BIM

Construction
drawing

3D drawing by wvsing BIM model

Making detail drawing by wsmg BIM model

Schedule
management

Schedule simulation by using BIM

Material management by using BIM

Progress management by using BIM

Using mobile equipment for reviewing
Construction model

Quality - i ‘
management Quality management by using BIM (]

Safety Safety management by usmg BIM | o
management & g

Figure 9. The SLA based BIM service guide model
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