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Abstract
As BIM is now being accepted and broadly expanded in the building industry, the demand for developing, managing,
submitting, and checking the BIM models has increased. To meet this demand, it is necessary to develop and spread
BIM guidelines, standards, and manuals. Meanwhile, as the number of public construction projects increases, the
mmportance of quantifying the BIM quality checking and evaluation also grows. This study aims to enhance our
understanding of the definition and characteristics of BIM quality management, and review the current situation of
BIM standards worldwide. In particular, by focusing on BIM quality control and its relevant subjects, the minimum

standards for BIM quality management are suggested.

Keywords : building information modeling, 3d cad, building information modeling guideling, building information modeling quality
assurance
1. A4 & U 71E, v, helseiel 5 i Ha, Ste] g

1.1 ¢ie| wjH

21 qUiQolA AsES] diPst, 153t 2 slEys)
A &of|A BIM (Building Information Modeling) 7|4
9] i} gHilo] J453] ofFofA|aL Qlr}, E3t BIMZ &
9] =& Sl 1A Aol FARBKAL Q= A, Als 2
AAFAIE0] A e FdEHolA BIMY =9 =5
ZIskaL ik, BIMO] =4, Ehito] Foiigtol| wh BIMo o
oF mulo] At B, JiE, FAAE SOl tiek 847t
soluar Sl o Helxe BIMIt E Z5 A|3lo]

2x
==

Received : February 17, 2011
Revision received : March 25, 2011
Accepted : April 16, 2011
* Corresponding author : Kwon, O-Cheol
[Tel: 82-31-467-4928, E-mail: ohckwon@daelim.ac.kr]
(©2011 The Korea Institute of Building Construction, All
rights reserved.

265

83t Aot

BIM®] =91s S8l 33k AAAEES Ald= S8l
Zg3l7] HshA vl=olu 3 SollMe ZordE 4 A
WY 712, diwdss gkl Algsial Al

50, 33 AV Ha 3 ehtle] wet =l A
T gooAE BIMS: 283t Ao E3a7- AR
750l glem, ojol| wEt HE AdEe] Herie] it
Q7F SHEAL Qiek Teu BIM AA 9 HE 71E0] ]
Blsfal, A Bt ARE d2Aolal 71 AQ] EoflA]
o7 Ejo] Qlof, Aol EEE|ols vt ARl
R ZF A 2 AolRt Ve AlReR SERAR 25t
o] AE AP glon® AW Qe 7IEe] el o
gt 87 SAEAL Qlet olek B2 32 BIM A
o ZE& S "ol Sl wel = HAl ARollA
A AR ZdRte]l 248 7Rsdt 71%o] dasitt Bt I
b =l BIM7|RE] @A 3l |7]do] A g 9l



Proposal of BIM Quality Management Standard by Analyzing Domestic and International BIM Guides

1 TRt BIMAMY 710l 71710 AlAE|A] 2ol
uet AR iRt F7PE AAE LR ofFofR|A] Fotal
Atk o2 QI8 BIM| FEAFOI H7F 5o it Al=]
= gH7E £33 o FR iRl glon, SRl B
A ollrt= BIMO| S Aldi= dfsie 2ol 5 =3
CRHEE Bole Hl m=E € 7 ke Ro] FAtH
. B0l 2012978 AlREAo)7 )= sht 2o
A R 5009 o] '7IARRE A5sAL B d
Foll= HAEAL] dfste] BIMO] 48-& oJ53tal Algo]
thl], o] #=2 FA4l= BIMO| 8ol ke dA9] F2es
L BIM 82| 9 A4Sl dieh T840l d=5 S
Zolhs A iRl

ole], & =zol= BIMO| &F&AZ Higt
e olsfslal siefoliAe] BIM 71l Hidt &3
of, 53] BIM9| Fdele} weld We&
EgroRA 3¢ BIMO| 48 Hefsiet 3
dfsie] eRkE ke Aol Halx} i,

29

e

=3

ox

ola}
sjols
o7

&

ofN it
L2 o

o

Z]
o

{

in)
o

=

¢

12 g7el Wy ¥ wel
BIMY| Bt W A58 710 A4S Slsio] &

A tofA= Q-2lEe) oA BIMZI&o] =94 sfele] BIM
71zl izt 2AKRE e 7] HlaEAlsIeIct

o= fl5lo] BIMO] #2lo)| thgh i A-tet AolE 3
ZARE Eoto] AAlskith =] 331 BIM “g10] 2
] Foll Uizt 7S AR f18te] die] 2t
BIM 7|5z0]] thgt ARl o] BIM 7]zl tiet =AM
AAsL, @le] Zk=e] BIM 7|2 ul=2] GSA( General
Services Administration), NIST(National Institute of
Standards and Technology), NIBS( National Institute
of Building Science Project Committee)olx] 2% 712
I} HH= Senate Properties®] 7|5, dinf=9] BIMTH 7]
o] oef] BlalA] 2HdE AlRYsIoIT), 9P arEkE i)
71 oA BIM9| #aue)el ws yWie SHo=E &
Malo] B ALoA EE&skuAl sl= BIMEA 7|30 st
AR} S =ESISIT

ole} Zro] fje] W==7|3e] BIM 71l tigh BlagA]
< &5 &% BIM #47]0] Z5olofst Wk} oS
AN ZA BET FQ40] oS F2hd AR AldEl=
BIM {=pof gk #ade]o] tigt 7|2 AAlste] 2.
ot 2 ¢tollA= BIME| F87)e0] EgE|ojof sl

266

AL Yt YL AR A0 AT WS A
st

2. BIM F43g o] g o248 1%

A4

flo

Kim[2}& 1) AAAIA BIME) =Jo] 3
el Eake €1 AAe] BA sk, X3
S A BIMS =I5t A8skt] Qlof AT
2 gl o) $iste] v, Wk, vk,

A 2] AL
1

= =
S T

AT, 1 AnkE =2 QtA)
, S HIE o R o]l A83t 4= Q=
7 BIM 217 7kl ek ka9l WakS Altekyict,
Seo and Kim[3]2 U 55 d==0ll4 BIM9| =9 9 4]
&= 9ol FUlie] BIMEFARIE 24510 35 W7l
O] AT B, A, #= s

FBUF A 7}
o=} & 4 gl

= O
o=

[elXe] T
Q7A, e ol thet 7|
& A, Kim et al.[412 A4 BMeo]Eo] £
) SRS 918 The) B 7122 A83t Al
2 2Asle] 23% AR A8 /5 e w2t

BIMY| £4 Ei A37jo|=e} TR Aol w3
3} 2 A75Ael BIMEL deisl Aol Flol=eie)
3} s AT ofAle ARe|x A7 27)gHR B2

woict, 53] ae) Mmool tat RS BN P
5 ALt B ARIE 2706 ofelge] gkt by

T BIME| w8Jo] 27Kl wfe} Fa4jo] o Aoz
Pl BIMY| F0] 2S5 7120 W 44l

=
£ AS o Aol S At T 5 ¢

.

Sk A&
% %

2.2 BIM2| E& a2

st KSA 30010k #8eE  aAk
Qo] o= FE9 AlEE FAFCE ThEo] W] 9zt
HE Y AT & FYshar glod, Tzl ST
2ok AR S skl gloer g 53] FA #4
T)(SQC: Statistical quality control)'2kal H7]=o] QL



5], E3t nj=te] PMI (Project Management Institute)
oAl =l PMBOK (Project Management Body of
Knowledge)ollAl= #2132 (Quality management)o|
s Z=AES] ANt QAR 0] FEHEEE ZEAEO)
AR, 54, YIRS Acke B e S0l &
HREm A0 ZEAS WS @ EE71E
(Quality planning), F24XZQuality assurance), &2
Al (Quality control)e]l gt B, M 9 ZRAAS
Foto] FATAARS gk Fstar QlrHe).
AtollA ] FATE= PMIOIA Akl Q=
omjof| 9] F2IEE Qnleitt,

BIM®| o) thefsiAl g2fstar glout,
T 7R el HAE s 2k AEE
AR E S8l BAVIE ASAd, TLEjal E2
7] 91t A=) Fsoletar Aoyt 4= qltk

A - TR AZlmoluy v, A7REE 59 3371
T Follxl= BIMO| 3o 7123 BIM Hlofd H&<
AL Eslskal Qlom BIM Zto|=aRelef U A
A FAHES I o AAlBhL ot} FAHE
+ BIMHloJ€E &Hl2A &85 4= Q&S feskal At
4 SHE St el 2914, =24 JRo fadE A
L N N =

oA HE BIMEFARZE Asiout AAEL
BIME=E 2|33t o]of| ot mdlg]o] o]Rojz|2] oo} K.
B9 2 Ahgolek= BIM 249 Hitoll= 34| vlSgt
Ao,

1ol BIM WHlo] A BIM = A #=
9] IFC(Industry Foundation Classes) EHatele 7|4k
= Ay, et Fa] Aol w2 o 9 U=
A} gtz tigt FSERE AXA ot IFCHES =4
22191 buildingSMARTOI|M 7idtsio] IS0 APet Aoz
= AZEQo gHol 352 BIMREHY HloE
£ 33k 95t Aoz, AFE-2-9X(interoperability) 2} 7i
WHopen)2] EAS 2L Qlrt E3F IFCHAE ARESHH 7
5, &, A7), ] Zo| FopdE FeE IFCuRd
o s 7F HopHa e Hdof tfsto] S 43
4= Slom, BIMAIRo| wle} mels]o] E|Ql=Ao| st
opd wdl T12jal Fgirdof| thete] EulA, =l #2
= e R ASE 4= A =

o)

o w=
B, E2E

¢

%

[ ot dlo

267

BIM #4#e]9] A dAl= 28k BIMY[olE AAIE =
7IeAle S8l 7] NddAolA SR dAIA] Z
ZAE A 7] 52t Ol Eopli A8E= BE
AEES F2oE WO Jdste] AZEQo] 7]uke] &}
531 BIMEloJElE B7I8E 4= QA dk= Zolth

BIMd|o]E|9] ZATE] TRAAE RE BIMZZAE
Aol Haglgo] Eofof shH o|F flaf 7| Y] E= X
ZAEGSIO] BIM7Io|=alRlo] Hasict

BIMO| FAHE= AdHw vlg] Algsl= BIM=d 2}
J71200 &Jepr| wiiol AR H7Pt 7hssh, A2
Ql B7IE AlQlstales w2 Yigo] AZEOIE F3l As
o5 HEZ} 7hssich 8RR A5t AAf s #4

2 A

o] Wiz ko] AgEACR el 05S AR
o YARoR WASH Ep gk

3. FUl9] BIM7| &l dlgh =4

3.1 0= GSA BIM Guide Series

ol oHbxebyol  GSA( General — Services
Administration)oj4] th2 dH7|HER sloiF BIM]
B F5kl, GSA ol AA|l BIMAE-Z SXIA7]
o, 7j% BIMS Bty o g 283t Hx 07 JdE| it
A W Tlo|sofA #E3kE 7iE BIMIF 3D-4D
BIM Z27519] 284} 7|&S o= s, 7ol
o] B2 GSA g5 HAFAIES t1eR st 9l
o}, GSA BIM7IO|E9] 4102 & 67]2] AR L/dw]o]
om W8S th3e Table 1.3} 2tk

GSA= @A) 7fole e SXIsk=s 2PgollA ofy
R&D ZRAEZS 8519 on 11 Aulso| BIM 7o|&=
o ¥rg=|9ict. Ed] Al A& BIM AZEGoo] 9]
slo] AEARE BUyshs WS HAFeRE disia
9= Ao] EAo|t} =, GSA 7lo|Ei BIME ARESH=
1

ARAES gl me lo|Eg 2 4 geT)

=
=

Table 1. GSA BIM guide series - U.S

Section Contents

Series 1 3D-4D BIM Overview

Series 2 Spatial Program Validation
Series 3 3D Laser Scanning

Series 4 4D Phasing

Series 5 Energy Performance and Operations
Series 6 Circulation and Security Validation
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No Title Contents
Outlines and common
1 General Part quidelines
5 Modeling of the Guidelines for site and
starting situation existing buildings
. ; Guidelines for architectural
3 Architectural design design
4 MEP design Guidelines for MEP design
. Guidelines for Structural
5 Structural design design
: Quality assurance and
Quality assurance and A -
6 merging of models %g%i'l'ges for merging
; _ Guidelines for quantity
7 Quantity take—off take-off
8 Use of models for Guidelines for using models
visualization purposes for visual checking
9 Use of models in MEP Guidelines for using models

analyses for MEP analyses
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Building Information Handover

Table 3. NIST Guidelines

Section Contents

1 Neccessity of guidelines for information delivery
2 Buildings and general industry

3 Core concepts and terminology

4 Application of information delivery

5 Plan, practice and management of information

delivery
6 Conclusion and recommendations
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Table 4. MTLM BIM Guides for architectural field

Contents
Basis, purpose, usage, terminology,
abbreviation, etc.

Setting up the plans for introducing BIM
Securing work process and its standards

Subject

Outlines

BIM work guides

BIM technical Data_format, software, data file, information
guides classification, contents etc.
BIM management  Management for business, quality, and
guides submission, Responsibility, Cost

Developing of plans for introduction, working
process documents, practical guidelines,
management process documents, etc.

Usage of the
guides

4. 4] BIMZ]|=9] 434 U &
obx] 1Bt 9] BIMEE 2| Zof| thated]
AABIaIA}F sR= BIMS| E43e]of gt &

Te=

269

kol disl A 24=
HO

1=

BIMEA T B 7ol =] g 3

o
1
i)
N
(N
i)
ik
P
=
ofN
n@
X
Y
o[\
Zi
Jines
fjo
>
o
o
>~
=&

64 B33 wao| WalHolA BIMEAL
ARSI FYP I Aole] R 5 A e
sl 7148t i, BIMEEe} EAnEL TFC
TREoR s B TRALE SR A
bk ] FUseIY, BAEZ

o]

ol

S| Kol
2=

I

ek

ot E3E BIM Z2E 3ol
F AT AES AlFsial

ol ¥0

¢

Ao AQlad, EAHT
ict, Table 5.+ = BIMAIZ 9
AR LR yigolt,

ot
o o

ot

I

rE L S
%

1 Y
2 >
1T of ol
L o o B ose W

ll
Ol
N

Table 5. Analysis of finland BIM requirement

Working criteria

Quality criteria

Quality checking is not considered at
the initial BIM stage.

Quality checking is performed by both
sides of designer, building owner, and
representative’ of the building owner

Design group is responsible for the
quality of the models they made.

Providing the minimum recommendation
for quality assurance

Quality checking process by design
group

Quality checking process by building
owner

The design group has the final
responsibility of the quality

The quality assurance consists of
checking and analyzing

The subjects of
(Spartial BIM, B/
Merged BIM)

Pl;hc? quality checking is performed with

Euality checking
BIM, System BIM,

Providing check lists for each subject
of quality checking

Performing the quality checking by BIM
modeling tool as much as possible

The quality checking is performed as
many times as agreed

Errors happened when transforming to
IFC format

Claim by designers for quality checking

The cost deduction when designers fail
to submit the results of quality checking

The phase of
performing quality
control

The main parties
of quality checking

The scope of
responsibility of
designers

The level of
guidelines

The process of
quality checking

The process of
quality checking

The responsibility
of the quality

The methods of
quality cheking

The subjects of
quality checking

The format of
quality checking

check lists for

quality checking
The methods of
quality checking
The number of
quality checking

The responsibility
of the quality
Cost claim for
quality checking

Cost for quality
checking
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Table 6. Analysis of demark cad manual

Working criteria Quiality criteria
Usage of IFC

Automatic or manual checking

Checking for directly geometric coordination
(Object clash, door/window size, etc.)
Checking for indirectly geometric
coordination (Structural joints, PC element
load, etc.)

Consistency control in the constructability
Systematic monitoring by public procedure
Document management for CAD data
Connection to the quality management
system of the company

Verifying model coordination

The methods of
quality checking

The management of files and folders
(names, format, meta data, etc.)
Checking for model structure

Checking 3D location, objects, properties
Output of selected objects The subjects of

Quantity take—off property data and spaces quality checking

Model evaluation

Checking data compatibility

Consistency of model to drawing criteria
Model evaluation for simulation
Extracting BOQ

Management of
quality checking
data

Documentation (renewal of registered
drawings, etc)
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Table 7. KPX Quality checking

Model

Space model

Quality checking

- Space program
- Constructability and basic codes

- Data quality for energy efficiency
analysis

Building model

External model
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Table 8. Quality parts in MTLM BIM guides for architectural

field

Subjects Contents

Principle of applying quality
Performing quality control
Quiality checking

General principle

Kinds of quality
checking

Preliminary quality checking
Quality examination

Subjects of quality control

Applying common standards of quality
Securing quality standards for each
organization

Securing quality
standards

Manual methods
Automatic methods

Methods of quality
checking

Using the original format for
preliminary checking
Using IFC format when submiting

Data format for
quality checking

Scope of - Responsibility of the quality
responsibility for - Handling the problems when
BIM quality transforming into IFC format
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Table 9. Overall analysis of quality standards

Guideline Overall Analysis
- Role of designers for quality improvement
Finland BIM - Process of quality checking and assurance

Requirement - Time, number, responsibility for quality checking

Checklist for quality

Concrete definition of subjects for quality

Denmark checking

CAD Manual _ BIM model, simulation, data extraction etc.
- BIM development model by checking BIM
NBIM )
quality level

MTLM - High level of BIM guides for building structure
BIM Guide - Needs more details in the working-level

KPX Case Concrete standards for evaluation and real case

- Defined specific SW and provided Rulsets
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Table 10. Guideline for BIM quality management

Field Item Contents

Principle of General description of BIM quality

applying management

Linking to Connectivity to the quality

General quality management of the company or
management projects
Cati Priliminary quality checking,

Application submission, examination, etc.

) Main parties for Bqumgf owner, representative of
Quality  quality checking the building owner, designers
checkin

g Procedure of Setting up the process of quality
Process  quality checking checkang

Field Item Contents
Kinds of Preliminary quality checking and
quality checking  examination
Tools of Program for quality management,
quality checking
- Physical information quality
Standards of _
quality checking ID%%cealugﬁgmanon quality
Time and Payment according to the decision
numbers of made by building owner and
quality checking  designer
Document - Management associated to
management for  _ %ér?eveﬁtg management for
quality checking models
Model checking, Model )
BIM model coordination, version comparison,
merged model checking, etc.
Data format Original file, IFC file
- Object, geometric data,
properties, simulation data
- Checking for directly
geometric coordination
(Object clash and size, etc.)
- Checking for indirectly
(c]eometric coordination )
: element load, tolerance etc.
Sgbj(;afct Subiects of - Consistency control in the
qua“ty uq]ueacllg/ 0 constructability
checkin management - The management of files
g and folders (names, format,
meta data, etc.)
- Extraction of properties and
quantity data
- Compatibility of data
- Consistency of model to
drawing criteria
- Model evaluation for
simulation
! Checklist for BIM model quality
Che%k;'ﬁt for checking (Spatial model, building
mar?a er¥1ent model, structure model, "HVAC
g model, merged model, etc.)
Manual method Visual checking
Automatic Use tools specialized for quality
method checking
Metho - Use BIM modeling tools
ds )
) - Use BIM viewer programs
of Quality ) )
) ) - BIM merging and viewer
quality checking
checki programs programs
N - Use rule-based checking and
g analyzing tools
Quali ) )
) ty Associate to quality —management
monitoring
process
process
L —Error happened when
Responsibility .pp )
) transforming into IFC
for  quality o ) )
Respo -Responsibility for quality checking
nsi—bili -The time and number of quality
ty and checking
Cost Cost handling —-The cost deduction when

designers fail to submit the results
of quality checking
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