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3E 8 AN H 4] FF71#e] BIM A& A= Ak (2/2)
25 W&
LH 3Ae} BIM #4 45-3go] ol FoAL U
BIM =S $I3F Master Plan &5
2013 FE 20149714 BIM AAH7E 7120l thigk &9 523 <8
0143712 24 BIM &3 ZRE 75 A9
st 9 goluely 7% A9
R HEHo FxHNEIY 74x BMOE $88 & Y=F AFsla Y
AAATHE 2 AR WRE 98 K- WaterZﬂ@ CITIS Al&=5ls e-93kar 9l
o} A NF7E FR7 AAEAE B
2013d A A1F71E AZ18E HRMBIMES)) d7697 32k (#)A8A- A5 AY
A28 kg eds ukzEsle] 423 20
A4871e AAS, AA7e &9, 2AAR 4 wsAn] #os 2o £y
0134 ~ 20143 EYXEA
- 718 9@ 2450 W AAAS8T DB B Feedback Al&Hl 75
- BIM uu /Hz—ﬂ 714;;4] ;GE 7Htﬂ— 1;.; E}Olﬁﬂiali}
— ul—le_zﬂ BIM Eﬁ' g@]\% 7Hul-
- Pilot Project &2 74, BIM 2543 A4, BIM 1SA|% 4]
20154 ~ 201691 )
ccw - e AGE A47)E D/B 2 Feedback Al2H &8 1=
— - Sl AR BIM glolH ez 37}
_ tﬂ-Zz]_sﬂ BIM Eﬁ' ?Jii :?c]-z]—
- ZAF BIME 74, BIM 3523 &4 /A4, 45 aSA= 4]
2()17":] o] AFAA
- PLM(Product Life-cycle Management)%i} #A2AA 75 2 ZF
- BIM goludy The] FF 4 U5 53
| WA BM B0 E9E - xizm 24
- B AW R, ANE GBI A QA B w8 A S
I, Bk
Az Al A FAk] AT A BIME 53 VRS 5202 8831 s
“6’:];(}] 213Y _ixﬂE
A 37 29 Z2AE sty 71244 BIMTE 2 2A)147 BIM A4
HI-¥&s& lE~<>H A, AEE, AR ARuF B A AAXNAS S U
012 2D7IRe] R HrME Absst Al2Eel ATE9S SRS AAAA
AN VTS *l‘%i BIMA&3te] BIMetgh A1) 4 2 2441
BIME$)< 93l FH8kal s
T2/ag/Edel tiste] 2DAA HolEE &85 AsriitE B AN A
Rt Z13y
FF-2A 1237 4 TS 537l tiste] A FEol BIME Y8t AsoF
A= g AN A 8
2013 7H4] =2FAF BIM 7Fe]=2] A=}
718 FAF] 2EWe glou BIM 45384 doks 53 A4l =9
QF wA Z
2012 ~ 20139 R71AE: AE9S 5§ BIM AAAE
2 71418 BIMAA &) 285 9t 7lel=ei] Bt
ANAY: 224 7] A 2 BIM AAHE 9fF-3
AR 2 ARt
E/nEEYS tpto s YRt tisle] 2DAA HolHE 83t BIM 73
sttt 1T ALAFAL Al2FT
Al A 3% BIMAE & 53 AsTE 2 A =
ZEAE NS 1E5EZ AT AT

A &5 BMAE & 58 Assits 3 AN e
Lii 5]—7(]—5’—/\]_
A 3% BIMAS 2 59 ATFEIE 9 WA
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2. %9 AASF

7} 8919 BIM BA F3F

Wiz

¥ National BIM Standard v RS A2 BIMRA 4% L N/ BCA: CORENET Z2HE THE WORLD'S
(NBIMS) BIMLE |2} v AT AS BIM 258 FIRSTBIM

¢ GSA: BIM % 2|28 + §2:2016BIMRoadmap L I/ zgurx M X2 E-SUBMISSION

v ICC: XigH 43 BIMz2to|E2{2] 74 v HECISBIMEE

¥ 0GC : IFC L GIS F4| v GOL3 : BIM78E

v (OBie: SAIE| B v ZEHO: TUUNHE EAHE

=5
o 52 33

v JACICEER QIZ2tBIMNA S | v BEAHS| BIMEY #3 v CSIRO - FOIQIS HAB YA A
v UIBBIMEEY 27 2% v EX UECHL 28 H3Y4 BIMEE
v & |FCE HYTZ Mey v National BIM Guidelines
and Case Studies

¥ 18. 399l =2 BIM

= A= R BIM FHo] 75 HE. I
2 A 1zel BIM & A sde] 274
2 9y 3, 9E, 2l Y 2—1 A& 7ol ==l
= BIM WF8% ofyzh, A7, £F, 2elB Y, A, fAdgd 53z 48359
BIMZ|%t SAHAA] &R, o] UJrE]' T o] A& &3 FHAA 5] BT

= NIST E.31A(Cost Analysis of Inadequate Interoperability in the U.S. Capital Facilities
Industry, 2004'd 8¥)DolX = = UAHANHFY A9 THAZES oY FH 534 7
Tog2 Ha 1589 2 o] HE JHI(FE EFAet £9Ah7t oy e

©

2) Michael P. Gallaher, Alan C. O’ Connor, John L. Dettbarn, Jr., and Linda T. Gilday, Cost Analysis of
Inadequate Interoperability in the U.S. Capital Facilities Industry, NIST Report, 2004.08
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3E 9. AolF7] G, FAE R HEgIAHoR A HE &4 (T HrtEy)
Planning, Design Operation and
Stakeholder g, . & Construction .
and Engineering Maintenance Total
Group Phase
Phase Phase
Architects and
. 1,007.2 1470 157 1,169.8
Engineers
General
. 4589 1,265.3 0.4 1,801.6
Contractors
Specialty
Fabricators and 4424 1,762.2 - 22046
Suppliers
Owners and
722.3 8980 9,027.2 10,6480
Operators
Total 2,658, 4072.4 9,093.3 15,824.0
E 10, FAE, B E&HFE JH HEIAHOFE 3 HE £A (T HviE )
Cost Category Avoidance Costs Mitigation Costs Delay Costs
Architects and
. 48.3 634.5 -
Engineers
General
1,095.40 693.3 130
Contractors
Specialty
Fabricators and 1,908.40 296.1 -
Suppliers
Owners and
3,120.00 6,028.20 1,499.80
Operators
Total 6,609.10 7,702.00 151280
1) vl=
» 0o AEE= 20073 HE AZE 3 (General Services Administration) 8] WFE BIM S
2 AYstn Yor] AWE BIMS F3 A% B8 4AELS Zstn U &
BE A A3 EXE 2 2008 dFE BIMZA S-S R3S
» "= USACE (US Army Corps of Engineers)+ 20063 BIM 7|&A3) 2 7jaS- 93t
F 4714 ZERS AHF. 20209 7H BEDHS A3} ASHA £ RG2S 5
stal BIM 7«9 4dS FEsta 1on, 2008dFE BIM ¢ %3}
» U AR = AEY BEE AAEES SUEIA dYA ARE AN Y3 20074
FH AzgH o ¢FE BIMOZ Ayt U+
» w|= NIBS(National Institute for Building Sciences)= BIM Project ClearinghouseE %
datel BIM Z2AE FH £3 g FH}L A5
= =

vl =& COBie (Construction Operations Building Information Exchange) T ZHE
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sto] BIMA RS 753 Hugs T8 A5E AdF7] T E4sts AR wug/3f

WS AR

(7} GSA(General Services Administration)

vl Z2 A (GSA : General Services Administration)2] &3 A1 =(PBS : Public 900%F

g R AAFE AFstar 1o, Design Excellence Programol wz}A GSA PBS

o] AZ=3(0OCA : Office of the Chief Architect)E W]=2] Fo AAANET}
A F2 FFE st =83t s
= 20069 10¥€+E GSA(IWxEH) A
IFC 7]¥ke] BIM Hlo|HZE F#3ES 953}
= NASA, =% National Coast Guard &
S HEEFLE NI AY Ags Z

» GSA9 =7} 3D-4D-BIM 2o tfeo F8 Y&S x3}3)

k]
x9,
oo

[kl

ZAEJ Y& 3D-4D-BIM #¥z H &S HAx3t
— 3D, 4D ¥ BIM 7]& TS 98 I T Z2AE
- A EHERD S Vs AsEY Bt
— 3D—4D—-BIMell &k GSA iLf+¢ IAH
— 3D—4D-BIM &9l st F= A%FA
— BIM WltAL, A&7F 93], /Wd 2F3t
— GSA BIM Toolkit 7§

— BIM Guide Series 27F (Series 01~05)
— F7}4 <2l BIM Guide Series 74 (Series 06~08)
- A4 =g ARUYH F5

— BIM Champions®] AFYE +=

W7 A%

AAGA BE AAALEC] AAEHY A=

- EE F8 Z2AE the 3D, 4D B BIM HE&S % dAE Ades 75
& —

= GSA9] BIM Guide SeriesE 27tsle] Aol 5=7] Aol ZA BIMS A -83}7] ¢ A

%4 slolseel g AN

3) GSA (U.S. General Services Administration), http://www.gsa.gov/portal/category/21062, 2013
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¥ 11. GSA9] BIM Guide Series
Series 7}l =8¢l W& KL
. . GSA9] =7} 3D-4D-BIM Z=21# 78, 213 87,
Series 01 3D-4D-BIM Overview m29 o), BMARRS T2 SWHW 8708 = iy
SAE Z2A2 8, AR AlE HE AR, BIM
AR =, Bd AF X, 87 BIMAA 2 &4,
Series 02 Spatial Program Validation GUID A9, =9 Layer A, IFC &8, Z2AEQ) Eledy
o7 I AR, I 22O QAR o dY a4
w3, BIVEY T3 8 GSAEZ 23 5
3D imaging®] ©|#, 3D Hlo|HZFH<| 2&E JH),
Series 03 3D Laser Scanning MEE YA, 2709 AE, H7) 9|, FEEE, Fieds
iy, Z=AE #He F
4D 2dge] 712 zA 4D Phasing Y A9,
Series 04 4D Phasing Bl 94 94 4D 2dFe] 7|&F o= Fieds
(3DE4 ¥, Scheduling, Linking)
AR A% w4, AT/ AALEE A oA
Series 05 Frergy Rerfommnce and Querations 2d8, oux] 2dgo] 9% BIM oy &§ % ey
wg 2d AA L AL 7%, AuR] 2" AR 5
ZZAE 3 AR e 75 B B HES
Series 06 Girculation and Seaurity Validation Z45t7] Y8 BIMe] FAAS =&5ska A3}l F7F A4
B7HH
Series 07 Building Elements FaUE e 7} 74
AAE FEEoklAe] BIM &4 2 AR QFAR}
Series 08 Facility Management AgY slol=glel = FM Fdd 2 34 V)& 27} 1A
[TA)
sn ot ot

GSA
BIM Guide For 4D Phasing

S s
1% 19. GSA2] BIM Guide Series 04 <

(*}) NBIMS(National Building Information Modeling Standard)

AHAS =olal 84 BAZ A3 JH|E Fo|7] f3te] 2007 12

» 2] NBIMS—US™ 7}lo]=g}e1-& NIBS InitiativeQl NBIMS—US Project Committee®l] 2]3H
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201239 /NE Version 27F @7kE]o] &85 9o, 201439 Version 3 27+ 339
= 57} BIM #FAFS ME-RFsta, AEES] AoF7] S e YA B
st7] f13 7tol=E

= AR wE Jid, EF/NY ZEAZE AR LA, AFA &8 THsT
g HRE AFspHEA o]

o
_ .
g FEoE FEE

ABOUT | CONTAGT | & COPYRIGHT | LOGOUT I
National Institute of W
BUILDING SCIENCES buildingSMARTalllance” Norlonoi BIM Stondord Unlted Stotes VQ

ANt

NBIMS.USV2Z ~ WAYFINDING  CUSTOM NEIMS-US

2 do
2 IFAZoE 58 7l BRI I Yoo HE Jte

National BIM Standard - United States o Tableof ot
Velslon 2 FOREWORD
= ATTREERA National BIM Standard — United States™ Version 2
1 SCOPE Table of Contents
2 REFERENCE STANDARDS
FOREWORD

3 TERMS AND DEFINITIONS
4 INFORMATION EXCHANGE ACKNOWLEDGEMENTS
srannaros
£ PRACTICE DOCUMENTS 1 SCOPE

& ANMEX A

7 AMNEX 8

na Vaidation 1,0, Fin Edinon

A Aathtative Source of kmcwative Solutiom or the laufl Fovimomsest

138 20. NBIMS-USTM Version2

A. Core Standards

ﬁaf.‘.n'i‘“'-'”l ﬂ'*-‘i-r,!# A -150 Slul'-dg;.rd-;
T, A.2 - Normative Standards
t-;.,n"lla" P“h-’& A3 - Infarmation Exchanges
it S,

A4 - Conformance Specifications
A5 - Test Suite
B. Technical Publications
B.1 - Reference Processes

B.2 - Reference Specifications

B.3 - Reference Examples

#ot Practice Guides

C.3 - 3rd Party Suppart Sarvices

% 21. NBIMS-US™ 7}o]l=2}19] H 9

(th OGC(Open Geospatial Consortium)
= 20084 2< 9 buiildingSMART alliance, OGC, AECOO(Architecture,

Engineering,Construction, Owner and Operator) BH|Z2EH =9] T AA5& AECOO H 2
E "j=9] i3t 7|1E 2 (RFT : Request for Technology)ZE 23§ st
» Ol AXEYo] W AFEA|, AMGA E F™E FLEA v 22 A 7HA Y H)
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JRCEEEE Awwu AAE AT A AY AL D AFUANH P
e OAQ SN qUA B P ugNE
= OWS—4 CGB(CAD, GIS and BIM) thread$} 1¥#=/o] AECOO H|ZEHWEE F3f IFCe}

A gnel A7 L NN 2 FS TG U 371 gl 29D Y

(v}) COBie(Construction-Operation Building Information Exchange) 3Z=Z 7] E4)

= 20053 NASA<} Witk FH7|e AA A o8 /i 24, NIBSO| & #A| &
2 9AY FRuS A ML

= 20099 COBie 3 WAl WAS Adtstar 20099 A AL LAZEojo] A8 L.
A COBie ZEZAE+ U.S. Army, Corps of Engineers° AAAZsH AF L) s A&
M Folw, 2011 W= NIBSo| &3] 1 AR&o] F2Ho= 37t ¥

=AM AA FAFoM TAsE LTHE ZEZAE HolHES FHR3lu AEstr] 935

EVF 29 w7HA 7 s 3o] ofde, ZEA
]l

A% HolE g &

» BE 7)) F B Be)Z(Overseas Buildings Operations), 7S A Uol8] A=
E(Corps of Engineering), ] 9¥Z2 % (General Services Administration), ®| 3l A] A&
AL B (Naval Facilities Engineer Command), X2.-&*] (Department of Veterans Affairs),

1| 33937 (NASA)

= COBIE® AlAE9 AoF7] @A e F FAH FA5es Fostr] &) IS
o2 diEe AR 555 Aot i, AA AFY AL HFo] ofd, AA

MEEH 1A 2 Q0 ol277tA1e AR S50 S v A e

Color Legend

recuired SCELL UL
required foreign key creat nnjp bI cat iondate

required if mapping to a software Syste Name of Software
 required if speci e (Object Name in Software
regional, owner, or product specific data Extldentifier Unique ID Generated by Software

1% 22. COBie ZEAM 2~ % F9 FA3EE Color Scheme

4) Bill East, Mariangelica Carrasquillo—Mangual, The COBie Guide: a commentary to the NBIMS—US COBie standard, 2013

_38_



(BH) BuildingSMART International

» BuildingSMART International 2F8t¢] BIM HE7I=3 thE 3 AEC #oF CADYAE
(Autodesk, Garphisoft, Bentley Systems)¢] GSAS} FF5ATE 3o [FC 7]4Fe] BIM &
£S5 93 vk A Az EYO] A& IS ALt

*  buiildingSMART allianceE ZAAsta, kst #A 7|4 & 7|#S A%sle BIME

=749 48 A& n U

O

(2) ¥7+&

= A7tEE AAHBCA)E A= BIMES B3 A4S

(IPE) 3loj& FH3t s, vl=, =290], A=, 549 HAE7F 15| Fd

= A7FEEE 20019 FH 22k AAER Y AEAES AAlsta Jloen, @A BCA T
157) AA#AADS 7 7184 BIMS o] &g d&5oF AE

= 2013delE 2rtm ol 4] Alqt A& AFEFY BIMS @#3taL, 20149 2%
oo AlFAE BIM HES 7+Z9 MEP FF71A s, 2015d9= 5 m' o)A
o] RE AFAE BIM H& oF3} oF

= BCA® 20109d%E 29 50009 @e]& CPCF(AA ALHE A=) FHl8] 511
™, o] T 600%F &€2]E BIM =¥ A= (JAEE) 2 ALE3aL 3. 5 AAHE

2l
g 29 @eizhA BIM 2§, RZEdl/FEde] Tul L Jof mgoz AU

2
=
Z

30,
o

of
ol
==

714 al
AL, BIM @9 Z2AE ¢ 217 225 AUt 2 2opd 3% 50002 34& A
shal A
» 20113 A7FE=2 A4 A (Building and Construction Authority)< 7= YA Z &
(Construction Productivity Road—map)< @3%sta, 71E4 3 FHo 2 BIMEYS &

AdgFoz YAS F7katd e d2Hs 53+
St A7FEE AL H e FHo 2 CORENET(COnstruction and Real Estate NETwork)
A|2"E Bl AF [TEOFE AASH] s8] 1371 AF 7]Fo] dAE ¢ 749k

A4 FAAY A2"e FR

H

» 20113 A7FE= A4 A (Building and Construction Authority)& A= 444 2 e
S| =

(Construction Productivity Road—map)< 2% 3ta, 7|&4 F2 9o

Ao WA /e A SRS
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CORENET E-SUBMISSION SYSTEM SuBMISSION TEMPLATE & GUIDELINES

Poy

Singapore Gove

CORENET o-Submission System

.
Submission via [/~
Internet

Templates
for BIM submissions

|
2o |
Guidelines 1
for BIM submissions
GUTCREELY S OPEN !
i

SJYIESTIN 24 Hours Step-by-Step
Guides

SEE T — |

/)
& Encryption "!'V

Add-On Modules

A Government-to-Business (G2B) internet-based
portal for industry professionals to submit project
related plans and documents to regulatory 16 Participating % Ll
authorities for approval Agencies 5 1OF

Singapore Building and Construction Authority Singapore Bulkling and Cansticior (L ISIRN

19 23. Singapore CORENET 2] 1% 24. Singapore d& 7Fo]l =<l
E-Submission A|Z~® 78

uthority Building and Construction »A
The 1st BIM Roadmap (2010)

The 2¢ BIM Roadmap (2014)

Public sector taking the BIM for
Facilities
Management

Building BIM capability of
specialist contractors

Promoting success stories

lead

o0
o 9%
. o 4 Specialist Fanility
g Remaving/impediments B ConsuThes2M '!M!{&ﬁ‘?ma&amrmm i 5
o @
‘© Q.
= uilding BIM capability & N9}
(&} capacity aQ ° Drive BIM collaboration throughout value chain
e New training programmes at all levels
Incentivising BIM adopters ° Research & Development
° BIM for Design for Manufacturing & Assembly (DfMA)
e shape  safe. Wgh quality, sustainsble bt e
19 25. Singapore BIM Z =W
O;
@) Y=

= IR 2016E07HA 8 e FEEF AP digte] BIM H&S S A4 &

A AN S-S 20% FaATe BHo2 2011 BIM Task Groups 7438

» BIM Task Group< BIM4RailUK(Z =), BIMALG(A LA F), BIMAFM(A A ETE]),

BlM4Infrastructure(7]¥FA A &), BIM4Water (%) 5 & 20709 StEUR FA s 9o

o] ZzZAE g3t F&r|FH S FZ g CIC(Construction Industry Council), = A 23]

%! buildingSMART$} w]= NBIMS%= Fofstal 3l

= F RIBAOA = 20119 BIM7|W FE F/E 913 COBie=qd S w3

= G AR 2016%F 3009 vE ool AR Z2AEC BIME ofF HE&F

» G FRERAFAMD M DAREFE HAd3E %

‘Government Construction Strategy'& &3ttt o7& FH

3t Y 3D BIM(EE ZZAEQ 24t

Al %

= 20119 59 AKX BIM HE&S 7H53ksl7] 93l ‘Client BIM Mobilisation and
=

Implementation Group’©] T+A% 3 AxpdH



BIMA Clients
Chair: TBC

BiMAaRetal
Co-ordinator: James Brown

BIMAPrivateChents
Chair: Dawvid Philp

BIMaWater
Chair: Jon De Souza

Future Gazing / Academia

T

Councl Heads of Bulit Emaronmant:
Rob Garvey

i
CIC BIM Forum: Rob Manning

19 26. BIM Task Groupd 74%

T 12, 9FAR 9 Az BIM Action Plan

Specific Actions and Timescales

Theme Objective Mar—2011 Mar—2012 [ Mar2013 Measures
Begin Phased roll out to all Completion of
Government projects agreed pilots.
(From Summer 2012)
Commencemen
Define and t of roll out
mandate the achieved.
To introduce a expected standard
progressive Creation of the (information set)
programme of implementation for Goxfemment
Building mandated use of plan and team projects
Iformation fully to deliver ) .
. collaborative (July 2011) Identify trial Complete
Modelling Building projects in built record
(“BIM”) ;
Information multiple of the project
Modelling for departments to available for
Government achieve delivery the purposes
projects by 2016 via 3D fully of asset
collaborative BIML menagerment
(July 2012)
Evaluate trial projects and
recommend (Ongoing)

5) Cabinet Office, Government Construction Strategy, 2011, UK
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» g A= B/555 Roadmapb) (Design, Construction & Operation Data & Process
Management)o| A+ BIM %F9] & dHo W& A 328 A3 At L

Levelo Levelt Level2 Level3 A

iBIM =
=
BlMs = {
- =
HHEEH = )
S5 3D IDM  ypp g
IFC o /
TPiC ==
AVANTI
_ AVANTI ISO BIM
i
CAKL' 55 1102:2007 ©2008/10 Bew - Richards

User Guide : CPIC Avanti BST

Drawings, lines arcs text etc Models, objects, collaborftion Integrated, Interoperable Data |
e I
Standards [ BS1192:2007 ] BS1192:2 BS11923 -~
AT o
e = = |
Guides [ Gulmws mermaton Mensssmertn GuasmesTies ]
cwmeer ||
[ |
Classifications | CPI1 Uniclass/CAWS [ New classifications to assist lifecycle delivery |
|
Delivery
o T o é
a9 27. 9459 BIM &% 29 (B/555 Road map)
o]y

= 20139 YE FENFAHAAE EEFOLY BIMS A 8317] 93] CIM(Construction
Information Modeling) FrameworkS @3l I EnFA 4Fsl 971 XA oA 3870 <]
ZA E | Pilot BIMS 483 o]& = 7[99 ¢] BIMA & Roadmaps F-H3l7] 93

AR Haurale]l o4 £ FX

38 CIM Pilot Projects in 2013

Kinki RDB Chubu RDB 19 Design Phase
1 DD Stage Sluice Gate 1 DD Stage Roadway 19 Construction 4
Phase fg

1 PD Stage Roadway
1 Roadway Bridge
Const. 1 Tunnel Canst.

3 Dam Const. 1 Roadwav Bridoe Const.
1 Box Culvert Const.
2 Roadway Bridge
Const.

1 Tunnel Const.

1 CD Stage Roadway
Bridge

Hokkaido RDB

3 DD Stage Roadway
Bridge

1 PD Stage Rnadway

&
; % Tohoku RDB "
2 DD Stage Roa 2y
'; Bridge
. ¥ Shikoku RDB
1 DD Stage Tunnel
- Stagggnoadway Bridge| Kanto RDB '
s 1 DDSmge Roadway Bridgg 1 DD Stage Roadway Bridge
e 1 Roadway Fill Const. 3 Roadway Const.

a9 28 B FEWFAEY dxe Z2AE BIM 4§ Ahe](2013)
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3 22. BM#HE Sll=& &4 A4 Keyword &/ B T4
SHFZIE0k SEF I =2 M F9E HMY =2
1. BM 278HH & 7|= BIM&ABSorOBS((BI:(BIMANDBI:(\WBSor=F & Hlor 2.5)) 17
2. BIM2lolER{z| & 7|& BIM8&Library&Parametric&Neb—-basedSystem(Bl:(BIM/ANDBI: (20| £ 2{2|orLibrary)) 37
ol=Za|skd) =20 _ ~ , =
Ez.‘—il- ;l\é EEIDA 3 o=t BM E= 7 7|& | BM & IFC & Schema or Information Model & IDM (BIM, &= or 270} or IFC or IDM) | 114 057
BIMEZE0D BIM&Verification& Checker &  Converter & Viewer (A3 or B &= or Rule or
4°1=Z2IBM AF|o} AZ 7|= | Converter or Viewer or  Checken)((BI:BIM) AND Bl:(EZ or 270} or IFC or STEP or | 89
IDM))
1. BM 7|8t ol=g} 1x& - . ) . -
B[t ol=a} A7 oEl ol sA J|a BIM&Parametric&Solid&Surface83DModel(Bl:(BIMANDBI:(4 Alor3Dor k2| E 2Y)) 261
—?5% Sy =t 3 » | BIM & Server or Data Hub and Cloud & Big Data (BI:(BIM) AND Bl:(Z2F?= or At or
‘E*%H% 3 BM AAZE &= 2 g S - 463
(BIND |80 7 | 4 A= 72 BIM&Coordination&Design&Error(Bl:(BIMANDBI:(01| 2{or & SorCoordinationor &) 164
HEEE) 4, BM MA7|8t SZME|A | BIM & GIS & Mash up & Service & Permission & Licensing & Data Sharing  (BIM and 3
NI Senvice or GIS or 37)
BIM7|EF ol=z2} | BIMZ|HF AlRiTIR| 7|2 BIM & Schedule & Cost & Quality & Take off & Quantity & Resource & Safety & Risk 6
TEE Al & ' - = & 4D & 5D & nD4D or =ZFMHE or 5D or €™ or Xkl or 2[AF or o)
ASKI 7= : . . _
— oA BIM & Construction & Method & Temporary & Facilities &  Simulation((Bl:([BIM) AND 241
(BIM7]2E 2 BWIEE AlS 71 Bi:(AlS or 7k %r E/t” or A[E2i0]M)) &
i BIVI & Perormance & Indox & Neiuy & VDC & Soore Card & ROl & BSOBBM
PSIIEEY) 7|8t Mojgot 7= e '
a7l 3 BWI et IlE AND Bl:(A2} or "7t or A=E or Score Card or VDC or ROl or BSC)) &
BIMZ |t ol=a} o Soiex|na] 7|a BIM&Opration&Facility&Management&MViaintenance&Cloud&GIS&Monitoring((Bl:(BIM)ANDBI:(
IxEE Xz 1. BWIEh 28RAe] 712 FX| 2 |or2PorA A 2 |or 22 SorGISorA H)) %
KpAbziz)/ 2. BIM7[EF AR | D)= BM & Asset & Management & FMBI:(BIM) AND Bl:(RRAF2R) 2
J|El2EY = 3. BM7|EF sZF 22| 5235 BIM&IETM&VE’LCC&LCA&ENergy&VR&AR&KNnowledge&Ontology((Bl:(BIM)ANDBI:(Z4 X}l 58 179
(BIMZ &+ & FLorVEorLCCor . CAorEnergyor X [Alor2E 2X)
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il H ol
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3 71. Benefit 2F& 24

Benefit = (FLAIZ T E2XAZE FEXZ|EHIEX7 27|10 D) x(FI71A|H|SxR&D7| 04 )

(1T LAY FHOE oIpt FISE MM TITf o)A &S] E)
EJIHEAEANTD 17;1§7H“E‘P—H1I FTg St AFADE0| I Ao AT
ANBERE | Mol mE I AR HeulE
20104 MAT| =935 Sof et FHZAL 71J_'—F01| olstH HE
JEMUNE S E oA Y R&D)A 1te| AtPSH MZEO0| 30% TELE ZAEUS
of, Ol8 F8ol0f HEt
B 17bx| B S FI7IX| H| B2 =282l 2000d MAATEE J|[Fo2 HAM
FIt7tA B F = o| 40.1 %g 235t
R&D 7|0 2 o7 M E Solf EMHE J|l= i " FS19)
7|27 ME/ZHolM 7[=0| XtX[5t= H|F14)
aolg geolge sdety| Faxfzelel 2.3%(2014,11,10 7| &)E M8

(1) ¥l-&/He] &4 (Benefit/ Cost Analysis)

= BIM #d AIS st AR S ek F7F FE FUPEA S R&D d4bEs AR
staL, ol FHTsle AT A B/C ratios AHY S
= F717FX 9} R&D ofl2bs 1E e, B Aqde] AAAG &
et B A Y AAE SEdA 3
I &% 771X 9 R&D <4+e 18d I 2 B/C

w3

2=
A Aat= B/C ratioZ} 1.172
» AT AZA S} gk F7

o

ratio A& 9] 244 Ap

m

S
=]

— W] = AFF R A7FX (93,048 D)XA A& X 7|EMNTAAFE(30%) X ¥
7}74A BIF(40.1%) X R&D71GE(10.9%) X 71&€7)1 9= (25%)

— B &(2809¢Y) = dxd 48 oAt A7}

- HYmg = 1.17

R&DZIHEE 10.9% =2 30.6%=2 HESIUS. & = 1
14) 71&7tx] B71EolM 71870 HEYY2 ME7I FHE HUO| 2s5ir Lt HHFo
o= 0| FZH(2006)2 HAFOAME A

13) KISTEPOIAM ZtdE  “09 R&DEOF OGIHIEIEY ZA £ S 9 XNFHAT" 2 RADAIYS 2AEA ABOME
9

% HES

lI_O..
_\'I_HU
i

HEZL HEHI LBQ AHPE HESIH J|s7|H=E AHgE TIRLE IRt
bONEAS, NIz F235td 0| 7|sAtMel gty S2E0IS7I0HE)E 29.7%=2 MESHL AS. 71&7]0
5 UEXNOE HNEole WHE UUHOZE 33%Lt 25%E HEE. & MM 25%H EF



¥® 72. JZE BIM A7 B/CEA 2y
(1019
Benefit Cost
T
=1

TSRS Alzrig NERe | e s
2012 - - - -
2013 - - - -
2014 - - - -
2015 - - - -
2016 - - - 47.50
2017 - - - 59.50
2018 - - - 62.50
2019 - - - 59.50
2020 - - - 51.00
2021 - - - -
2022 45,298 15% 6,795 -
2023 47,193 15% 7,079 -
2024 49,167 20% 9,833 -
2025 51,224 25% 12,806 -
2026 53,368 25% 13,342 -
2027 55,600 25% 13,900 -
2028 57,926 25% 14,482 -
2029 60,350 25% 15,087 -
2030 62,875 25% 15,719
2031 65,505 25% 16,376
NPV - - 93,048 262
B/C - - - 1.17

714 BIMo| ¥¥A &&¥ A, FF 1HAIY A3 Au 8 d7Hs F3l B/CEA
#e oS Eold Aoz oitd
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14, 947Y49AA3
ZrUYY (HEH)
H & - N - - H| &
18| o HATFUE 1Ad = 2AHA = 3AH = AXRHA T S5AH T (%)
L o
1/4| 2/4| 3/4| 4/4| 1/4| 2/4| 3/4| 4/4] 1/4| 2/4| 3/4| 4/4| 1/4| 2/4| 3/4| 4/4| 1/4| 2/4| 3/4| 4/4
BIMEZ=EFAAH 7Hat
ol=ag} g | BIMEA EZF % MHMAZM HE
EZ7|dto] HE7|= gt
M A x| 2l BIM2tolEE{2] =7 X ASH A
H A o e
BIMS 283 t= oy ®of
2 =M XY T N
BIMHIO|E S&t&telE ¢ st
oz} Ch22 AotEXT e
- — 4 . H = ]
B ot HANS HolF7| eAE
s BIME 2 ZRAH 7w
<= [, rs § Esty
Moraizn | BMIIE BE-3atl Seeel
H g 7l JHe
= BIMZ| g AMXIY otM ate| 7=
7if gk
B BIMZ| gt SX| 24 ol e 7|&
ol =zt oW
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24, d7YA e JYFEYAY
_ o1z £ A & (Man/Month) -
A H
il £ SENE | =
D ! (%)
selg | Melg | d3 | 2xd
BMEZE2 & 7Hgt 234 52.2 88.4 103.2 7.9%
BIME A & 2 MAHEA °
= Amo|a g 22.8 58.8 91.2 9% 8.0%
ol=z} BIM
EZE7| 8o BIMzlo| Bz =7 % o
A x| 2l ol ZHH et 20.4 336 738 72.6 6.0%
AN BIM 25 £ 2 oFMA o}
S 283 T2 oM EY .
ol mmaAx|El J|S T 24 576 112.8 90 8.4%
A 90.6 2022 | 3662 | 3618 | 30.3%
BIMEl 0| S3tmzls 9t .
ot ADIE R Ko ) 27 55.2 66 93.6 7.2%
ddAtel Aol A 26.4 63.6 94.2 83.4 7.9%
ol=a} BIMEZ S&xH 7§ ' ' ' ' o
BIMo1 & BIMZ |8 @ H-Z Aby|
= = stz O?T"C}H ot 28.8 81 165 159 12.9%
NSEIEIES SEeT A= e
A 7N BIM7|8F 4 M Xpgd oM 22| .
e e 28.8 576 81 80.4 7.4%
| 111 2574 | 4062 | 4164 | 354%
BIMZ| 8t FX| 2 o= &gl o
e oy 216 111 141.6 1236 | 11.8%
7|8k ol Za} RpARIE| A 7
Sl [ 7HLL FEEREIAAL oy 912 | 1032 93 9.3%
BIM7| gt
TX| 22| BIMZ|EF 2h=X| 2 A AH o
S| g o 22.2 67.2 87 90.8 7.9%
Aoy I}
HMA KL | BM7|gF MobE I A 7o 26.4 52.8 52.2 46.8 5.3%
A 95.4 3222 384 3542 | 34.3%
A 297 7818 | 11564 | 11324 | 100.0%
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3", 2994
1 @79 IxE L8 o4
7F AxE Ag o4t
(k2| &)
144 £ 2XHA = 3AH = AXHA = 5XHA =
- el M elgMm oM el=Mm el={Mm H| 2
ALSH=E c} c} ct ct c} A
of A& M =& M =& M =& M = M =¥ A (%)
EII-OH E-OH E-OH EII-OH EII-OH
558 | 7245 | 582 | 7245 | 63 | 7245 | 60 |7245| 60 | 7,245
Mol g 2,151,790 | 7.68%
404276 421,664 456,440 434,705 434,705
135 | 5555 | 166 | 5555 | 171 | 5555 | 161 | 5555 | 148 | 5555
el g 4,343,234 | 1551%
ol 749,983 923312 949,978 896,646 823315
Fal
b 206 | 3714 | 247 | 3714 | 251 | 3714 | 255 | 3714 | 197 | 3714
A3 4,294,431 | 15.34%
764,263 918,750 933,604 946,973 730,841
205 | 2785 | 263 | 2785 | 226 | 2785 | 234 | 2785 | 193 | 2785
CE 3,120,662 | 11.15%
569,875 731,980 628,923 651,763 538,122
27 2,488,396 2,995,706 2,968,946 2,930,087 2526982 | 13910,117 | 49.68%
7| KR A A | 243,000 39,000 488,000 307,000 237,000 1,614,000
X}
Cll
x| B/ A2 227,218 285,899 203,874 175,454 172,267 1,064,712 | 90709,
=
H
ONEYE SR 373,000 673,000 973,000 915,000 749,000 | 3,683,000
oft| 248,840 284,954 275,146 279,383 245,376 1,333,699
ol_:{
__rL
g =88l/5E5E 223956 247,689 234,583 243,269 216,445 1,165,941
s 15.18%
B
Jey B Esy| 323,492 374,825 364,215 367,285 321,185 1,751,002
AT 373,259 449,356 445,342 439,513 379047 | 2086518
29 2,012,764 2,654,724 2,984,159 2,726,904 2320320 | 12,698,871 | 45.35%
Zhu| 248,840 299,571 296,895 293,009 252,698 1,391,012 | 4.97%
9l Ehol 7ol | - - - - - - -
Bl 4,750,000 5,950,000 6,250,000 5,950,000 5,100,000 | 28,000,000 |100.00%
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. A el w2

T 1XHE 2Xt 33Xt 43X} 5Xt 28I
L
B He e e e e
1M1 2T 1,500,000 1,800,000 1,900,000 1,900,000 1,400,000 8,500,000
BMEZZFAA 74 400,000 500,000 400,000 400,000 300,000 2,000,000
BME A & 2 AATAM
L= mo(s oo 400,000 500,000 500,000 500,000 400,000 2,300,000
BIMEZlol BBz 2% 2
o= H A e 300,000 300,000 400,000 400,000 300,000 1,700,000
BIME 283 T2 obeA ot
ol mmsfAl x|e7|S JHut 400,000 500,000 600,000 600,000 400,000 2,500,000
K22 1,800,000 2,100,000 2,100,000 2,100,000 1,900,000 10,000,000
BIMElOlE| S3taz|g 2lat
2ok AOEXRA Jhgt 400,000 400,000 500,000 400,000 400,000 2,100,000
dduel dojFo| ciA'E 400,000 500,000 500,000 500,000 400,000 2,300,000
BMAEE ZSHH 7Hw : : : S S 300,
BIM7I £ 33-2 Al 600,000 00,000 00,000 00,000 00,000 3,400,000
ssrmal s A ' 700, 700, 700, 700, 400,
BIM7|F A xpel obx 2l
Jla JHer 400,000 500,000 400,000 500,000 400,000 2,200,000
SHI= A 1,450,000 2,050,000 2,250,000 1,950,000 1,800,000 9,500,000
JlHt X 24 olzd e
BIM?| ;-Ir %I 7HT“£ | ! 500,000 700,000 700,000 600,000 500,000 3,000,000
BIMZ| % ol 2} xhatza| ) 7
P 400,000 500,000 700,000 700,000 500,000 2,800,000
BIM7| F x| 2l Al A
pren 300,000 500,000 500,000 400,000 500,000 2,200,000
BIMZ| 8F & npE Ib A JH 250,000 350,000 350,000 250,000 300,000 1,500,000
A 4,750,000 5,950,000 6,250,000 5,950,000 5,100,000 28,000,000

- 185 -




2. AlET A AzE A Q o4
74 1A A - o1z el BIMESE 76 AAAY A A A
(Ete] : Fg)
1A & 2AXtA £ XA T AXbA T 5xtA T
} olziM olzgdM olz{M olz{Mm olz{Mm H| &
M= ct ct ct ct ct o
of At EtE M 7t M =2 M =24 M = M = Al (%)
Ell- ol E- oH E- oH EII- OoH EII- oH
18 7,245 18 7,245 18 7,245 19 7,245 17 7,245
ol g 656,405 7.7%
130,412 130,412 130,412 139,106 126,064
40 5,555 48 5,555 36 5,555 43 5,555 35 5,555
Melg 1,123,308 | 13.2%
ol 223,328 266,661 199,995 239,995 193,329
Pal
H] 72 3,714 78 3,714 76 3,714 83 3,714 56 3,714
FR=1 1,359,928 | 16.0%
267,381 290,405 282,978 309,716 209,448
71 2,785 86 2,785 74 2,785 76 2,785 55 2,785
Hxe 1,007,725 | 11.9%
198,871 238,980 207,227 210,569 152,078
A 819,992 926,457 820,612 899,386 680,920 4147366 | 48.8%
| RER /A A H| 62,500 92,000 205,000 55,000 62,000 476,500
P
]
x| ME/H A2 72,113 83,463 66,639 52,965 49,956 325,136 | 9349
=
d
! Al ZHEH| A 78,000 170,000 340,000 380,000 219,000 1,187,000
ofH| 81,999 92,646 82,061 89,939 68,092 414,737
ol_:{
?_
1Y =i/ 2 73,799 83,381 73,855 80,945 61,283 373,263
= 15.6%
H]
7|8 EE | 106,599 120,439 106,680 116,920 88,520 539,158
o L=t 122,999 138,969 123,092 134,908 102,138 622,105
A 598,009 780,897 997,327 910,676 650,989 3,937,898 | 46.3%
2t H| 81,999 92,646 82,061 89,939 68,092 414,737 4.9%
Sl Etet o | - - - - - - -
SHA| 1,500,000 1,800,000 1,900,000 1,900,000 1,400,000 8,500,000 |100.0%
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. 2401 F-2HA]

(B - A
1AHH £ 2AtA £ 3AtA = ARPA £ 5AtA =
- HMm oldM olHM olHM olHM H| &
N =% =% =5 =% Bk | 2
of M F M f M b M f M F A (%)
I::ll. ol Eu" ol EIL [o]] Ell- ol E." ol
20 | 7245 | 22 | 7245 | 23 | 7245 | 22 | 7245| 24 | 7245
ol 804,204 | 8.0%
147,800 156,494 169,535 156,494 173,882
47 | 5555 | 49 | 5555 | 58 | 5555 | 56 | 5555 | 48 | 5555
Melg 1,429,967 | 14.3%
ol 250,994 260,994 319,993 313,326 266,661
A
H 74 | 3714 | 8 | 3714 | 8 |3714| 8 |3714| 75 | 3714
= 1,508,473 | 15.1%
274,065 318,629 307,488 329,770 278,522
78 | 2785 | 94 |2785| 73 | 2785 | 8 |2785| 78 | 2785
Hxe 1,126,380 | 11.3%
217,254 262,376 202,214 207,281 217,254
A 899,113 1,007,493 999,229 1,026,871 936,318 4,869,024 | 48.7%
7| RERH /AL A 1] 131,000 115,000 115,000 80,000 80,000 521,000
Jék
d]
x| =/ AR 2] 72,392 74,483 72,456 76,559 70,609 366,500 | 0459
=
d]
Al EHEH| & 185,000 353,000 368,000 355,000 305,000 1,566,000
ot 89,911 93,822 92,995 95,902 86,309 458,940
of
__I.L
g F2H|/55E 80,920 80,283 79,539 82,241 73,285 396,269
= 14.6%
d]
I aX e EEy 116,885 124,047 122,972 126,708 114,399 605,011
o L4t 134,867 151,124 149,884 154,031 140,448 730,354
A 810,975 991,758 1,000,848 970,442 870,050 4,644,074 | 46.4%
24| 89,911 100,749 99,923 102,687 93,632 486,902 | 4.9%
Etod 7 | - - - - - - -
SHA| 1,800,000 2,100,000 2,100,000 2,100,000 1,000,000 | 10,000,000 | 100.0%
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ok 3ARZA - 1=zt BIMZIEE X338 7le 2 AAHE AA A
(B - A
1AHH £ 2AtA £ 3AtA = ARPA £ 5AtA =
- HMm oldM olHM olHM olHM H| &
N =% =% =5 =% Bk | 2
of M F M f M b M f M F A (%)
I::ll. ol Eu" ol EIL [o]] Ell- ol E." ol
17 | 7245 | 19 | 7245 | 22 | 7245 | 19 | 7245 | 19 | 7,245
ol 691,181 | 7.3%
126,064 134,759 156,494 139,106 134,759
48 | 5555 | 70 | 5555 | 77 | 5555 | 62 |555 | 65 | 5555
Melg 1,789,959 | 18.8%
ol 266,661 386,658 429,990 343,325 363,325
A
H 60 | 3714 | 83 |3714| 9 |3714| 8 |3714| 65 | 3714
= 1,426,030 | 15.0%
222817 309,716 343,139 307,488 242,871
55 | 2785 | 8 |2785| 79 | 2785 | 77 |2785| 61 | 2785
Hxe 986,557 | 10.4%
153,749 230,624 219,482 213912 168,790
A 769,291 1,061,756 1,149,105 1,003,831 909,744 4,893,728 | 51.5%
7| RERH /AL A 1] 49,500 132,000 168,000 172,000 95,000 616,500
Jék
d]
x| =/ AR 2] 82,712 127,954 64,778 45,930 51,702 373,076 | 0009
=
d]
Al EHEH| & 110,000 150,000 265,000 180,000 225,000 930,000
ot 76,929 98,487 100,090 93,542 90,974 460,022
o
__I.L
g F2H|/55E 69,236 84,025 81,188 80,083 81,877 396,409
= 15.4%
d]
Ja™ B BE| 100,008 130,339 134,563 123,657 118,267 606,834
o pLct 115,304 159,263 172,366 150,575 136,462 734,059
A 603,779 882,068 985,984 845,786 799,281 4,116,900 | 43.3%
24| 76,929 106,176 114,911 100,383 90,974 489,373 | 52%
Etod 7 | - - - - - - -
SHA| 1,450,000 2,050,000 2,250,000 1,950,000 1,800,000 | 9,500,000 |100.0%

- 188 -




=

ck BIMIEH HE oI §2 S:HA F

1T

el

M &

I

Al
Y

) #<k2 74 (RFP)
o1

5

14.

7

|++ +|o+| NEETEGE =
Fop iR o wmw 2E MU B s =200
_ﬂmAH_Em_x v s m = WSA s =3 g
DRHBWEW wmo o R R 2 S T T
B =3 M X -5 - Woz L FR
S o0 P = MO R < Q ANz Ol A
= wm W D © W Hom S D B
= T0 ol S ~H = o — = _ © 31 oo — = @
L dws ¥R OBINT OF 1o < 3 W WS
m_xmkmAOﬂpFns__%aro S = ook o Ko =
- T T R Moy o TR
N = =5 & 1S m H J S0 = 7 of S <
o o Al = 55 o < 3w w0 Bl m S~ sS kA H =D
¥ e e 29Tl ama T " Emgn NS
Do W WS g Wk ol __moz B D=
CE=mE M E R S0 R T HR _ =20 N x
S s a D TRy =08, oy - = D G o m
P adendEsagmew  *ON DELEW g = m oy
LI <R e LT F o ™ e _ K
N M . H_n_ 10} m m_x [0 <0 < - _ll.nﬁ MI_ R O|~ ok n.M _I_u Ol_ < _J_l
D o mo M — W o~ W= & 2 " e <0 RO B o, Od
MH iy D_AMﬁ > K K o2 = S o 2 oK
WAl g @l GRS I Wy s s
Sz W o2 ® 8y WX sT=B2 =500
na_u_uBo_:_IOﬂn_ u___&__maga_modm <l | g YRS S =
e T CWsPY Y T aRE B oM
o__w_J_.?EmATBMOMIE:DJMOM__n_¢_= W . = o K Z D
NE._omn iy < u._urmB_J._._A.o RG22 g X S oo 0 ﬂﬁ.r__%_
A= _ R x5 27 SWHays ]
ﬂo_amomrm_x%_“__%owm%mwwo Slak| @  WEEZD s o<
o T BT nA Do DS D " oW wm TS & ol S o
N L e < D_x_ | | ._% o o
EW_Q A | o
a0 ol | 5
D SIS 5
= .AO
o Tt o
B |z o
3] NEE
Al

- 189 -




S =]

X
o

|'El_rl jd/é

il
]

I Ol

P

R el

Zol 200IA 3%

b

=2
[

O &3

-

3

wul_ m,_x.oc._ = =
N = — __.ﬁu_ll
ioJ mwooM,@r____ MU.HW K 10 K >
5 253 Cauws TR 233 @
= D __go_z;_m = P a g ¥ ooy T W
= NS g of O XU RO n_ S xl W o] |
1o OﬂrloM._ﬂm__L% N R = o) < zl = O o3 = =
0 [ L oo 3 = Qi ® w2 A o = ol —
= K Uu ol = O_.x., ™ Al yl =]
el fl S 0% nH ulo —— nH oo B MB n
= EEMMH 00  J s 2 M oﬂ_lgr oo o) R
M__.u ﬂmlea__o_.muBH_ E._mgo £ m Ol .ua_ na_n_m N_Ww._@ 0D
goo|mulr__o_=_n W R 2l o s 0 _x;o_ 10
o0 yo o mow e =W o m 3= Il RO mr M
o xﬁrmﬁﬁo:ﬂ_waxz A%x_., s 5 o Mwmolzﬁol mﬂﬁoxf ~
o O_E@mﬂamxIWAE W o~ o §=z B%Xﬁmn 2oy o W g
o N?Ja_AT%a:n e g > 5T _ I om oo B
00 o é_u_l|._.:._ow c = -~ KO _I_.I_.B
_g_megmeg+|__aoﬂm@|9 - 2" E e =B 08,5
" :Iro__IﬂEﬂo____:_xApl_Jl odE%BRO:I _ BM&%%%
w oo o ot U 20 X0 D o KO oS X ;_g_:___o_ L I
ooﬁgoumﬁME:MEOM%.Wsé%___EzdmmT _ oS um
ﬁﬂ&éﬂ%&@xogdzoemoamowaig RD QOMMMEW
= J.I_I_I_I_O T Inm - S = — ~
> éa%?a_gmw.@amO:_IgAcmumouewoo 758 s0 2
gmmmaaama_zifigaaammﬂgm_ﬁoao_ gﬁrmma
_@Bomf__?uOED%ITAmmmwuou_EmaM&E EWMOM__&_E
+M§o%£e@gm_2_1$waéo_;Agﬁ Ss=0%72
a_z.:ui,xcmmEA4§Lmom_J._CM_=o:oozo oL wbo =
4r e H = K- ’RI < on H o= H ok — 1 =}
S%uo&mEM_HAmT_EITS. AIOE:IHOI_R m_maomim;g
Do_oMﬂﬁwa_Az.moBLEmqumuuﬂﬁmU.o_.OdukummmuA_. i50 _.%_x._uﬂu 7 W
|_|.__|r = B0 o 00 - = - =<
O T w2 & w o R W ki o M L -
O ol 1o .__._lr_._._.tOlC_._._ |C_ ol 10 A_.__._ LIIH _mlj_u
EMnm_ W< s M%ME&LE
O .Iam_‘_._.__.n_LO|“_A_..=_ %HE.OE_.:oJm
O i nr ol ® RO
Koo~
O O o n U
N O
100
W
.:.té:
ST
[]

F

- 190 -




B0 Y=

SEH I 27

O BIM &

ol

KF

ok
o

oJ
R
H

A3 s Il

_

~J

oK

1

Ok
ol

ol
00
ol
X
IH

ol
R
1]
KJ

o)
Ulo

K

Atd]

Mo

RO

Mo

n0
<+

ok

o0

oK

o2
B

H

oo
ol

o)
ol
il

Kl

tefol STH &

i
—

O &AHEAS BIM £H OOoIH E=2Jt AIZ/RA

-
1o

oD

dl

=
=

o
’ TT

=
S

Master Format, Uniformat

Ol
= 5 MU

=

=
-/

—

—

BIM €A OIole d22
=S M A

O =9

Omniclass2t E=9

Ol=2l

PS=
o L

I=¥e]
= —

Cl/sfB

KK
4

Uniclass&

gl
I

B
o3

W

o
0

t=0l &

<
oK

i
iy

00

0
0
Kd

R0
o)

KH
I

H
d

040
il

io)

i

ok
ol

I

10

HRl &

=

0.
Al

b Al
O €22 BIM €A HolIeHS

110
o4

BIM

ol Jt

A
=

2=

=

P

£ ZHMESZ BIMOI 28t

A

L

=
=

EUf=

K06t

_J
KIO

-

2
[==]

HSE2

M
=

O

i

0
O
PN

=0l bl
H=d
b U

[==}

0l

!
Ol OIF0XIL] RUS

Z= I A O

IS

=0
[ Jyu—

b

IPD(Intergrated Project Delivery)
pS

A0 BIMII=0l E=EH0 M2
1=010 & &

=B
;

o =

Hel ol

=
[==]

0

O

—_

ol
RO

il

(o]

=
HH

gz ==0|

b

=
=

. Ot& BIM £ GIOIH

=
[=]

AL
S

202001 4,550 iz O

h=}

SAE2
20l OH

4IT&=

A
=

.I

—

2

HHC=Z

0l

Dn

OF

6]
o]
ol
Ulo
_Ic

- 191 -




OtEDIDI
BIM &

b

—

S

LJ10 Ol0i Ch

AN

o

tA Ol 01Xl 12

o

=

2t &0k2 Cloud 2l

2201 o
0

O
[

'}
[

O

[0

=

~ &

3r
0

100

K

SREE

=

oI &

=<

al

HWHIEES] Al A X2

o

SP)ION

0

-
1o

Framework&

t04 Cloud 2|

2t =02 Use CaseE 2=

1T
[ pp—

ol

O

IH
i00
30

RO

A

o)

HOF &/ 2 OIoIY Jl=s &8

MOHZ=D|(Life Cycle) SHOW ML

T

i

—

tet =XICI0IE2 AlZtet D= 28
2

£ S

=)

x
A

o %A
Q| & O

e}
==

M
Ay,

-
110

R

ol
00
Rr

10

ol BIM J|

ot <l

—_

oJ
3H
A0
iy
K0
Ll
J|J
0
o

KJ

-
1o

oF
O
00

KIl
Ho

Rl

=1CPAY);

b

DAL O OF

P

Jt

OfLIch &==Xt SHUAS A2+
O FIIHE2Z BIM HE Al

S

7|

LI

H
R0

I

KK
4

HOF

A

H

o
=

=2

A

F

N[DAa=
cisE. Ol

gt

]
—

=

=
=

XA M

2|

= M

o
—

3

b

Z0FZ22] HI0IH =& Al
2tel ot

It BIM EEJ|8 AKX

RO .

e

H BIM GIOIE

0

o

1 AIE2H 1

o
i
o

ch AIZ0l O

A

ol

O Jlsg 39

i0J
oF

ol

TH
70

<

ol
iy
RO

=
HiD
D

g

=2

pJ=ls

A
=

—

2| jl

T xole K&

=<

!

J

R

IE
[=]

A
(=)

A JHE

=

UE

KK
5

O (1-1) BIM

- 192 -

I OHE

A




—_

BIM Converter &

I2Z2HME HHE, 28, =HE HMESHMAH 24

=8 L JIIHAHE Dest BAHEFMA 4

SIEAIEE &z ot HUESHAH B2

-2) BIM S&EZE L HATA ©EESI|= g
OIEAIE 20t BIM SaHEZE O

olugt BIM HELZ2 HatE fIst Converter & &8 EZ
HIA JHe

oluet BIM HE&ES AlZst ¥ 2 HEE S Viewer &
232 Tz NA Y

Of&AIE CHAC B AUSE S8 €3 XN Test Bed

Viewer2l buildingSMART =Xl 1=

O (1-3) BIM 2i0lEZ el 28 & oISHAH N
- &3, Hd4, 2luet AMIE2Z22H 27 2l0IEH2 =2 XAl
- HEE & TZ2NME 210|222 ME L ASHAH 2=
- 2tolEd 2l JIgt AX Xi=s3t MH +=
- 0IEE Z0tE 2ol el AMAE L HEF/22] Z2A
AR
- 2220 oI5 2tolBeel E2EMA EH S
O (1-4) BIMS 288t =2 otdHd "It & Xolle X)|=
pjR=
— MOf=D| StAHE ==2otA AN HILD|Bt E BIM &H &
ol et
- BIM DBt QIEZIAE =2 dHBEHEEE FIe Rule setIfeE
- QlIZ2t BIM AJ|0F JlEt AAHOHEE 24 202E WY
- BIM 2 Xis Z3 € HSHUSE2 HEH HIYEA AlA
8l 2=
- BIMJ|BIS| L= RXoHE & HIOIE w2 Jl= HY
O AIE3AH 2 @ el BIMI|BHS Sgf At &2l XA JHe
O (2-1) BIMUIOIE S&t22IE st ey ANENMEA JHE
- A4 MOf=D| HIOIH IZANA, Jls 24 2 SHsE O
HUE =4
- BIMOIOIHS ss& EBMY L ZSKE st HAD|et

- 193 -




=

jHI:iI—

A
=

=

]HI:II-

A
=

Digital Project Delivery

=
2=
=

P
=

3

—

A =
el Jl

__'_J_

IS

2o =4 Dl

=<

XN
—

Bl BiI>AL

= §ESE A

|

=

2
J 3=

=
L

At
HOH

A
S

Agent
HOolA 2 I

O (2-2) A& HOH=D SHE BIM 22 SFHA N
- BIMJ]

Ll
<

4

n0
il

LHO

i)

=

thﬂ-

A
=

=P

t

—

oH et
A 1
—

.I

3

A
=
!

=
O

gt
o
=

H
]

A
=

raf=PN;

cl JI
r

—

[m]
d2te| et AIE2 Al

PS
—

F

J18Ee MultiMatrix D1
2t BIMY|
tE S of

=

2|

=

Ir

=)
=

O0tE
el

- BIMOIOIEHIE 288t 58

- A
O (2-4)
- BIMS

<J
oJ

_

oJ

<
18
<0

ok

ol
wor

ol

Ok
-

&
dl

oJ

o]

_

oJ

iy
RO
<

Ok

tel AlLtel

_I

t

3

ZHH[)ALOI2] BIMD|

, KHAH,

el E2HE Jl=

o

5
2t

184 Bt 0=

_ o
¥

S {8t XA 4D

]

n

g
=

OIZE} BIMIIEH SXI2E| D= & SUHEIEXIH JHE
- 194 -

AZdI0IEAIAE OH

O MIS A 3 :




olgael Jls Heg

=

A
=

el BIM-ieS ?g LOD+4 Dl

Xl
- BIMJ|

o
TT

-

oll

il

<

o)

ok

ol
o)
E
ok
Klo

nd

KH
H1

By
iy
RO
@

Ok

RO

@

— Sequenceld|Bte] |X

Jl=

ETM ==

!

2

=A2tel Ol=82 oy =

=13
=

2l HMA K

At

=2t At

(6]
[wiid

O (3-2) BIMIIEt

d
el
>
S
‘D
o}
K g
t+ @
=y
=N
ul -
M ol —
W B =
KH =
O L
__.A__oH_
ok 10
B o
_EE@G
o|_TAo|_
w o D
= W3S
.. < O
Dn 2
mmB
U =5
i B
@ﬂ_m_
< < <

—_ . a4 — —

- B
- B

MEZ UODIE e

oF)

_ o . —

—_ e e

=13
=

BILM A OH

P

| BIMDI

st=24& VDC Score Card2l W

)
0

ol

AN

O (3-4) BIME

g1t

=l

psiN=xe)
==

u=2

- 24

=< BIM GIOIH]

— Lt
=

ak

il

iy

=0
H

70

o)

00
Rr

ak

ol

il

<l

K-

nl
<+

4

nl
KJ
o)
ok

i

ol

nr

]
[0
70

10y

<Nl

o]
)
X0

&l

r
24|

K-

ok

<

p=
o

- U

=
0

Rr
akK

oy
~0

KI0
R0
o]

ol

0

- 195 -



ol
= o= A
- i — = m™ g
< 3T n2 fr
ok @A.m g o 2 = R ) il
z) w o v <F o e I
. Uj 4 = 1 e s w | TR a4 e
ol W E KK ~ A L8] 30 M = o0 ) .r
= 3 < KJ F 2 ) nH 1o 00
i K Wl Rrr B M ol ) M0 = 3 A 5
< 0 A R i) gl .Pr: %) Ol ol n 00 IH 0 0
20 oI C S =z 0 = i 50 R0 T 0 S L
N /cho.. el 0o i) = o N Y= 5y W = < =/
= o WA om0 o SR 5 L <d A Mt R G+ 3 ) T
won 2 M o= ° s S m u o iR g M3
o W = ow < o3 ol ol U a oy 0 N __pow m o J] £ M_
2 20 N RO M0 F = o 0 R I Ao o o o oF e . I+
KF K] o0 o o D _ s 40 = T I = o gl X0 <k B
= zr mr ™ g W 3] z) O w | Kk of oo N < &
o =OR0RD = =< o _ w0 = o = o o oD 0 w W=
& AW - 00 o 0 o qu__Io ﬂor__ﬂ zo@%um 50 o ™ @mm
s (TR ic Bl RT o U = = oK = ADF = N g = 0 O o= SURLE o
BLL~ mmmoua = 5T S n X __:__Hoool.w 0o o RS
U .mﬁ_ ﬂa = X ~ o &0 oK K zo A|_ 10 Mo i w6l o F R _ﬂ._._ =y o = el M..
5w = P sk u A Dy R =305 g oo A Wi
RT A o VO D w X K ) 5 o0 O3 R . [0 ow YrE nu = o
A= 0J (T = = =] H ol KO T Ol ™ K M0 =t <J 0 o <F - Ak Lm = &0
~ 5 = = = g ol 7 A0 o7 o 0 nJ ! z 6 K
| mﬁ+_x__£ KR X wu”Pa_ moMo_.__IEBC_ %EE.&HJS? =
00 _)_| _)_l El _.A._ Dl 50 m — - KO0 O_| ~ ”_.__v._ = :l - ~o= o_.._ &J _H.AI AL
O %0 0k W o M Y R = W o o =K 0 =
D Bl <F 2 <0 ) 9 3 ) fan |._ ) Bl
) iR Y U ™ A — B &l < = [0 ioJ 1 )
O ! ol i o PO " o D 10 _ by o [0
= K ~N = = 0] H0 ) _ = o 0l * L ~ =
! - s = o 50 = O o TTE o e
O g 0 DR 2=y = 0 R 5% R
| sfm|?? M_)mﬁw_é il
O =] o)
o | 3 8 6 = o_o 0 . [ o = 3
_ c & @ zo:i@E@mﬁz
gl ™ ~ < 0
_ _ TTe) OF <<
= . S &0
= © RS
it ©
[]

- 196 -




o0
i0J

JU

o)

r
7o)
00
il
KD

Kl

00
el

@
fif
A
I
=)

-
oH
KJ
fir

3]

0
Ell

RS

&0, AN

o[
Il d

O ZAH &2t A

i

10

o0

o)

Ry
ofn

Ol
lof

dAH2] Bl

=
KJ
K

I9)
X0

—_

oJ

Ol

o
Ell

~

H
K0

KI

&)

Hd
ol
]
KD

&)

Ol

KJ

&l

O
)
X0
K0
K

=13
=

XA M

T2t BIMEEDIE dHXIE

+ 0
- =

L1 AIE2H 1

O]

O (1-1) BIM EE=F A He

(=]
=

P

=

Kl
a

ct BIM ZMEF M A Set

- BIM ZH=Z

Hl

ol

LA

X0
20

(H0

A

H

S|:IN;

=

Uk

- WBS2 BIMEHMEZFHMMH B

Atdl OHE =+

KIO

- BIM &1tEZ &ZZ Checker A|AE

oJ

Jol=ct

il
JD

Hia

E

- BIM &1t

gt
=

JI Al OH

=

ol
oK

OF
[0

O (1-3) BIMetoIEeiel

ct Al BIM ctO0lEd 2l Set
- N 2 ZAH/AMSAS BIM etolEdel Hs AlA

| I

- 0
w4

&l
=

&l
(=]

- BIM 2t0IEdc % AlA

- BIM ct0l=eiel
- BIM ctol=eiel

= g

—

=b)

Jb ¥ F2oH4A X

- BIMJ|
- BIMJ|

|

il
<l

4 Al

=
=

Ha X

1o

KA

?_

Ol
KA

__'_J_

t

)

- 197 -



- BIMJ]

-

ol ol
~ ~
ol =
= KO0 m =
= = )
_ = ) )
oo = il ol w“
o< H0 = ol ol Tl — ol
EI. <H ~ = = <l ok =
Y LY ._E ~ ~ il ac_ < {
< W R0 = L L
o O = J L = _m=2 LT g m O X@ o
W =< A 0 W ™ = A L : Y =
_b =) el L ol =0 _x__. A _ 30 |_|__H, K] < < m W_rly _ —
of O =% = 0 W__E W Y = = 4 oH A 3 I mm Al ok < i
o) S == RS g XA moo
= Wy DS DIWERpL aWYSW B 523 =
=0 _ = 5 o e T = @ =
= »d T =5=5y &%Wml_a_o@ W= mE 2 o w R
O W = 2= YD DD ﬂmo%Mm_azmm%_&
Ao SO s Ry << "< mBS SR 5 KK —
G H s = o 5 X 0 m% R s Mmooy @ g OF %_ E%
ol SWHR 2Ty smwmmwm- o ma@Hp o 5s<WE
LT @om gxex FRAMMEM x=0R@ o 5 @O0k 8 ok
~ =2oMo Ws5syg = 4359 2o =P 2wy - =ZAE D5
= @O = %0 = g o oo 0D o - g = o & oE oD
= O RO =g ~~n~ d 5 ol ® M5 = R N
N s qUsumW ®===31D = T oTWR = B oK ==
I (o33 Joamd odosadad JoUmassd X Laezdro
= 7 0 0 T D N R R D S Y R
O O O O O O O

(]

.I

E

A

A

A

24

ANy
o 1

c

t

—

I A CIE O]

X
- 198 -

BN
JH T
o

m]
—

X2 BIM

o

- 2=clXl J|
=]

O (3-2) BIMI|BF It Rrakz2te] M OHg




- BIM-GISJIEt Xpatet
- BIMJIgH Xtok2te] JtolEcet

O (3-3) BIMDI

ool E

ok

oJ

Jol=ct

Kk
oll

F

- BIM

=

gt

XA OH

4Ot

jVE
o

A |._
Jb ToolKit

H

jVE
o

=

S CALSA

_I

—

2

N2
/] O

- &8t=2% VDC Score Card

O (3-4) BIME Y
- BIM &1t

)
iod
M1
=

oK

ol

-

10

ol

SEAMHEEE JESHHRH BIMII=2

O

[0
ok

Uk

i
o

o]
040
]

o
q

N=
S

FE O

1&, 3DEA

N2
(& e
N=
S

3

2
[

T2 AIAO

SEAF
(=]

EAH AN E

A dakd
O AMSEHHS BIM €22 Soll E€H 27 ZAk

olZetol

S
o)
=

_I

O

cl "l

A

10

]

%
i

el

tel EEAIDEX

el
—

Xl
ez & HoH=I10

ol
=

O EHEEE M3

1

=
=/

. EHAF A A

X DF
=20

b

o
o

LCC(Life Cycle Cost)

NS

=
=2
=S

=

=

—

—

I H|
nIESl
gt

=Xt

—

—

O &

)
[

A
=

3

A
(B

S|

—_

nl
—

g
=<

[AE

1=, MdlA

X

CZE B NS

S|
Y

f

J

e
==

- 199 -




un

JE3

&l
[=]

O 8

ol CCk

otd, 2+
ekl

JIHZ 2

X

I
=

(.
=

BIM

P OIAEE MAIDE O
MHlA D

=

A EEAHIAE BIMII=2 ICT

—

A
2

&
[

A

L
Z Al

9_| Hd2oz —ELDP_T'O_

QIZ9 Jl=0ld Jis

O i

II

g=go &, AH, AXLoE, AECALSAIA
9

o

H

e,

ol

oJ

J|

<l

H
&0
Rl
&

DS

S|

.I

[0

o]
Jij3
K0

ct AldEZ ZJ|0

£ FI SEMUHIA I

O

t2| ot

1
[

Data—Hub == LHOIAM

20| Jts&

H
o
g
H
Kk

T
0l

KH
I

r

clot2= O

t

=

iy
RO

X

et Ald

H

ol

= WOlA

=

i

a8}

o]
oll

0J

I

HE &

=2
—

Ol &0
O BIMI|E2l 2tolEd 2]

P

=

o

O] JICH

= UASH,

(=13
=2

o
AN

CH X

3

S
=
=

Jle HE0l et

Aol 24 dakd
ol 2104
| 2D& AlH|

=
:;

t

=
[=)
—

Odle]
=S
[

=P
H IJlE2

ol
JIBo=z2 HHE I

al
=<

0

ESell
(=]

=

&bl
O BIMI|EtSl EHE S

MAJE =
o8g,
&l it BIMAIE

K0

ol

Ll

}

OF A0tE &% 3

=
—

o]

L1 At &
O Et

%

ol

ol

ol ol

sl
=d

St
=

NS

A

- 200 -

TF AQE BE A




H2

0

EM

b

2

Ot

—

Bt

I

RO

RM
K
<+

ol
KU

ok

M =t

©

Lol D1 Cd

1oy
X0
iojll

A

P

o]
i
K0
ol

0y

1 2016.01 ~ 2016.12 (120H&)

1 2016 ~ 2020 (54)

AN [2F

7.

!

t

: 4,750

ol
D

H

- 28,000

0
&l
Kl
DF
KO

K0

DH K2l

O
[0

c

It

OILH (

402

D

Ll

ok
i00
0l
o
o)
Ll
I+
%0

OH

-

0l

Il

FO Al

X
(=]

¥ J|g

NSUME=

—

[—

#8872 JIEs 24,
& =1 & DHA

o

i

KK

ol
Ot

fo
ol
I+
3l

PRI S2101A DI

A2HI0 CHet 7 ME AEUWSES MAl

OlArArE 2010 2

HOF GtMH,

0

Jjo

RO
Ki
<4
K

oll

FALE Et

1o

NII=

Al 2

=]
[—

8. JIEt

HAI2

a

IF

Al Al

Ul

oJ

Ju

R0
2

KO

_

0J

&l

RO

</
o0

<
mJ

—

0J

&l

PHISl A2

=

&l

)
Kk

o

p= of

o
s

ok
e

A
30
OH

Rr
Ol
lod

ol

aJ

Tl
0l
K0

-

aJ

gl

O Ef &+

=N

FO KAl

ol
oJ
10
040

il

&l

thge =

PRI2E X

)

__'_)_

)

JHEXILD EL

4

i
KA

ak

=

oims

’

il

NSUMEZ 8l&, O

al
=<

o1 et

O &Hl

XA HIAl

HIAl

o=
TF%:I

ES

Hdu=

Al
(=]

ol

|3hDJHAl St

d

X

- 201 -

CHEIDOE JtsSdtE= “As-is"2t “To-be"E& +

F

S
[l

CH




FOl Kl Al

1o

ol
R

a

il

ok

<

e

<0

040
Rr

1
oF

T

g

JUJ
I1e)
o0
IH

Ul

O HAEH

20 A Al

-
1o

T

o0
<

H
ol

B!
T
oy

180
s
A0
<
g

i0)

K

0l
ol

(www.koced.or.kr &xX)

@

|
10

<
&)

[

ol

akK

I

B

I

Ll

oK
X0

-

Kl

£
kK

| 2= 8

=0
= =

2 o}

c

£l
A0
RO

&J
ok

00
1
(uk
KK

]
Ra
=
0

Tl

KA

00

"
Kio

—_

nJ

&l
K0

)

A

=
=

A A
M (SMK)E

o4

oK

A0
RO

to4, &=

110
X0
Kr

=
=2

AE O K

i
ol

ol

~

b

F

P

e

) =Eo ‘0
[ )

=, NISLHE H72H](e

=l

=
=2

’

=
S

O JIEt ALY

K
KD

FEEDNM

=1
=

P
==
=S

BIMI|EH H& MOH=z)| EESFAHA +

- 202 -



2. J7p)E 44

Mﬂ o |lw | v |2 |l o |2 2|l w o o | o |8
_A ~—
0 N
- 10 M
0 [ o]
X0 Kl - ro
Rl R Ry El
]| X0 = K = M_u
eI - 0 ok "
o | o | O D | 2 = | &
0RO X0 R =0 RO R XE |
g DT AT DR R b= -
o I el B B A B o oaO g |~ | K 1<
anl J|7 _u_u_ |__./_I |__A On_ JlO - E_”_ L||_ |_|7 I_./I
NIRRT o S| R | gy | W
O i B S R B B B e B Bl A = oo |
|0y | F T T W XD H
—_ D__A iy s — —_— _AO __A_._._._ R
2 B I < O N - Y SR (v S | S R L B D= o | ®
= o | o e T B (O I N el B T ™
o | oo | | ®| T 0| W | T | W | 0
e e = e I T T B 1 (R O A
S L - R e T
H B. — | - o r I - o — —
Ew_ © % wo 3 N ofl A_o_m H B B <t Mo_l oll k| K
bl al /| N R ol | 0 | 0 | N ~ = =
O O I o ) ) ol ) A I A
® | B ®o| o T G- G- 3l | G G- 8- ~ | G 3J M0 | Ho
I oo _ _ 3l . 0o
o Or E > > = 30 o1 &) Kr
e o~ o~ = —_ Y _n__Au |._A| — od [ o — S M_n —
100 ol m ol 1o l_.__._lﬁ E o |n_u.._ %0 1o o = - il 4_lq|u ol m_| m
LN ~ = 5 oo T~ i+ wr Kl <
= e e K 050 iof o -
g bl __A_I __2_._._ O“_o o4 N g
O O M_.: O

o | o
YN
7|
(ep] (ep]
TR I
.ﬂr r
N
B0
T
Al Al
| o
Lo Lo
0 | <20
o | o
T
Lo Lo
-
o
Y o
% |
< | ©
<F
il
TR
=
H_E o it
| = | H
i | o
<0
| o
L -y
N =N
|z
Ao A
H | o
Mo | Ho

- 203 -



3] =wH, A28 A2

3|
A

+4] ¢l BIM

, Pp. 27-36

SIS
=

54 (2010), “7A

<

& A1354

14 (2012), ©

43, %

’

il

=K

JJo

EERE

2 A 220] A 9]

ek A =

]gl,

(2010), “BIM7]

4

17

No

sl

Tor

14 V1.2

=

A BIMA 8 7184

A
=

J (2012), Al

(o]

5 Zg&

A", 5271

e

<" A
— A

(2011), “E&53AF BIM

A4

6. 28, =9,

;i

AH-3, A59¢ A2

BIM do] g ¢]

s A gl we

ZZA

(2008), “x14447A BIM

W%

<

, A28 Al

o

)

7ol

o

1
;Ow

4

, &% (2010), “BIMA 1.9

ruze]

il

<

, Al26d A

)

st 3DEE A 1Y)

=)

Fge 9

=

9. ol A

#ofo] o

)

ﬁ_%‘”

=

10. olelelg] £EF (2014), “Civil BIM¢] 7] 3}

43 (2012), “BIM¥} 42", DAEGA BOOKS

=K

7o
u]f

ot A1”, pixelhouse

t:ﬂ'

tol A& 9

128

5|

13. o]Z (2011), “437FA] Ao = ¢l+= BIM:

A

34

AA(2)7,

7%

=i
=

O o
+ %

1=2]]
=

(2012), “12 AdCALSA| =

4l

A

P
=

a7

Eal

o

15.

74",

CIESREN

BIM ¢]

=50l A

ki3

Report:

“SmartMarket

g (2012),

7.

16. ©]

McGraw_Hill Construction

- 204 -



17.

18.

19.

20.

21.

22.

23.

24.

20.

26.

21.

28.

29.

30.

31.

32.

33.

olel® (2011), “BIMetol B & gle] EFAA 2 £AAHR EFsto] #ek A7 Al
T st Aukfstd A Aske] =&
=3

g (2011), “=23 BIMAA 7] A (/D)", =&

, H(2014), “¥TE 7N ERGxE BIMolE e ME-aENE
(25 Yoz’ 3CAD/CAMSHS =&F, Voll19, No.l, pp. 80-90

@A, ddE, 4A0A (2012), “Ubiquitous-BIM 71 719He] H == 2] 7
$AAA F= AL 2 gy Hup, dxHAeEs =23 Volls Nob, pp.
459-466

vl s, ALY, A, 94, A9E) (2013), “BIMES o] €3 AAE FA3g
stele 3] =53, 20135, pp. 435-436

& A8 AFAS, F71Y (2014), ‘=2 BIMzkel B Eg] 71uke] A Z FAln]

AAA =7, g CAD/CAMSHS] gt=his] =iy, 2014.02, pp. 721-726

A4, w4 (2009), “EEEAF ZoF BIM Z8ds% 9 A& Uk, dAdue,

N

AL (2007), “AEAGgR wE F APAE-S 98 BIM 7|lE &3, Aul/Fx -9
-9 EF¥Ya, 2007.11, pp. 43-54
al

E4(2012), “AI5AF A7 E 71 EAE (2013-2017)7, = EalE

TEIFT (2014), “A4x DAY GBS P A F7, T RS

—

AR, AT, AP, AEL (2014), “BIM7|9F ARSZ7I0E Al S fx#e] =9
= 9% AR g £47, dFESSS] =11, Vol.34, No.l, pp.285-292

il

FA%, A7 s (2013), “2E=2A 7]&S ol&3 BIMYRS &87 1d7|s 4 #
g5, st A A sty A148 A1E, pp. 52-57

A4, ol&E, A (2012), “7A4 A BIM &8 e A 2 AAMET) b=
A A4

oldE (2011), “AF3]7IHMAI A (ERSA| AL E)e] BIMES et 147+ 8 53
718 2-744 Ad8 g BIMEH, 2011 Autumn, pp.9—16

buildingSMART, www.buildingsmart.org, 2014

IFC4 (2013), www.buildingsmart-tech.org/ifc/IFC4/final/html

Koo. B., and M. Fischer (2000), “Feasibility Study of 4D CAD in Commercial

Construction”, Journal of Construction Engineering and Management, 126(5), pp.

- 205 -



34.

3.

36.

317.

41.

49.

251-260
Chuck Eastman et al. (2011), “BIM Handbook 2™ Edition”, John Wiley & Sons

Peter Barnes and Nigel Davis (2014), “BIM in Principle and in Practice”, ice
publishing, Thomas Telford Limited 2014

Wong. J. et al. (2014), “A review of cloud-based BIM technology in the
construction sector”, ITcon Journal of Information Technology in Construction,
Vol.19, pp. 281-291

AGC (2006), “The Contractors’ Guide to Building Information Modeling”,

Associated General Contractors of America, Arlington, VA

Autodesk (2004), “Return on Investment with Autodesk Revit”, June 25, 2007, Autodesk
Web site Autodesk, Inc. http://image.autodesk.conmyadsk/files/4301694_Revit. ROL Calculator,zip

Eastman, C. M. (1999), “Building Product Models: Computer environments supporting design
and construction”, Boca Raton, FL, CRC Press

McGraw-Hill (2009), “McGraw-Hill Construction SmartMarket Report: The Business Value of
BIM”, McGraw-Hill Construction Research and Analytics

NIBS (2008), “United States National Building Information Modeling Standard, version 17

Michael P. Gallaher, Alan C. OConnor, John L. Dettbarn, Jr., and Linda T. Gilday (2004),
“Cost Analysis of Inadequate Interoperability in the U.S. Capital Facilities Industry”, NIST
Report, 2004.08

GSA (2010), General Services Association, Www.gsa.gov

BCA (2014), Building and Construction Authority, Singapore Government, www.bca.gov.sg

NIBS (2007), National Institute of Building Sciences, www.nibs.org/

IFMA (2010), International Facility Management Association, www.ifma.org/

. BIMCloud (2014), Graphisoft BIIVIcloud, www.graphisoft.comybimcloud/overview

BIM360 (2014), Autodesk BIV3B60, www.autodesk.comy/products/bim-360/overview

BlMserver (2014), www.bimserver.org

- 206 -



