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2.1. BIMQ| Mo
BIM©]gt Building Information Modeling®] A}

olH, FA|3EE3}7|4- (International Standardization
Organization)°] A= BIMS “A shared digital

TARIES AM Z2AE AYol=7]E E3 :_6;_4 oz  representation of physical and functional
Tegk 4= 9l w9l woLo) thelk oS 3 Zo]  characteristics of any built object including
M, 1 39S BIM(Building Information Modeling) ~ buildings, bridges, roads, process plants etc.
olgf= AN AR E3F Tz A|A Tha] AJAElojA 231 forming a reliable basis for decisions.” 2 A 9]s}al 9}
A st ol on, 7t 7\ge] B wet & 13} 2ol 234 T2
U A4 AR oj7e) ofglel 2T A AMAge]  BelEH,
A TESE RS 7|28 2a0] A4 AR AAY AR R BIMO #8190 15, ES 5o =
(Z 1) 2UHQl 7[2e] BIMo| CHS He|
a5 1%, BE, SUES 233 714 A 2ol A e% AH 9 EefH L 7152 SA st AldE
557) B9 AAARS skt AlRS 4 Qe 2AE Alshe tAE Bdat 10 23S 9fet AR
GSA* %= AAS EASRIL, Akl Ee R4 X}i AVHES A5 2-85 o] Aglely] 913t thafst
(0=) £ZEgof blojg ZH o] 7 gl 2§
NIBS™ AE Aofa7] 5 B s A5t 5 AEAGRRA Q7] A2 24 7154 SAS Ae 7t
(=) Aol 439 28
NBS*** A& 27) YARILE YK o] 47H (cradle to cradle) &S] AolF71E AA FAH L, BE ofahd
(=) ANET} F4E 4 Qe T glojg] 2242 TAE F85 4R 14 (rich information model)

FESGR: 25 EF BIM 44 71o|=

GSA*: www.gsa.gov/graphics/pbs/GSA BIM Guide v0_60_SeriesO1 Overview_05 14 07.pdf

NIBS**: www.wbdg.org/bim/bim, php

NBS***: www.thenbs.com/topics/BIM/articles/bimInConstruction. asp
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2.2. BIM| &H

ot A ZRAE S48 Q3), TRAE HHE X

[uilding Information Modeling Processes EE}E Ag OH_%J]%_%E} Z'F 15]-7:]]1:}1:} E%o] %%LSHO]:
(Middlebrooks, 2012) 5ha, TRAE 3 dhuitt ZRAE YU 7t 9

AbaE 3 Feo] 3] o|Foj Ao git, 53] 1A =

&= 744 314 (built environment)o|™, Bla 2 98 RAEL 7 150 EXAL 0 $ tofst TRAE o]
o] B 9 EHE Fopo A BIMo|2h= &of7F dutsl  HAREO] Fofshal, 59 vkt R FARREE 10
glo] 9t} BIM 7|28 0g Aun sl A8S 33 dgshs Yoigt &0 A4 FrEo] tojAr), 22
R0z FHE T tie], A4 ZRAES £ Z7eka i wgR R w nhsk ABHH 1%
Wotd] BT ANARE FUSA Belshe Z2N  BY AFEL 7|E U4 ZRAEe nmste] BEHAA

Design effort/effect
A N H H
HEAN i Ability to impact cost

A \A"' and functional capabilities

s
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7% ?; % Cc'é %9, %2 '%_,L %a Phases
- &, 2 e e 4 .0 -
- > 22 £ % 4 2 z:
% G b % XY %% % 2
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o -

[38 2] 74 Z2HE MofF7|t BIM A 0|F (MacLeamy, 2011)
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Management) — A7
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29 o2 75

A7t #e (Life Cycle Cost
27|15 g3 AL &

H|&o] gk Hof 4]

Z2AE 7|2gHA ol A TEAte] QAR uhE 2
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asfete] TRAE dlila AYE 2719 A2 25

A A 4= 9 Aoltt, 20049 vl= =9 EE7|&H
a0 2A] w=r s A ARfoflA AAd AHHY
BAES AR B4 L Bl s Yl et
A7) 1589} Gelolnl, ol uj% % 7Y vl 3-
4%E A= Aot (NIST, 2004). Finland2
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from the result of feeding perlorm:T
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There % limited data other lh;}gmn'riul lo indicate tangible savings al the early stages of projects in the
It is expected that the majority of future savings will be made through the use of data available
information into the project libraries and enabling better informed

earty design

\ \

and “spatial

Al case study prpjects identified improvements at the actual delivery of design stages with “understanding”

The data samplo'vailahln for us to draw conclusions shows reductions of between 8 = 18% on design fees
in the main three design disciplines

Wﬁb“ww_,\,

rdination” the two clear big wins.

V, V
There are ide le savings made on the coondination of trade contractor design information(especially
mﬂinal-nn and workshop design.

HE

Tr sample is consistent and :hiws figures of between 8-10% of construction cost

= Mobbaaton Kay uvinq[ hare are around the delivery ol'c*ommlod clear information 1o the construction team. The

[ 1 use of 4D programme integration offers clear understanding to package teams both in terms of the build,

but also work face coordination, productivity and Health & Safety

2 CONENARON

g e, rn case study sample consistently lhow&rguru of between 8-10% of construction cost

Iﬂ IR There f limited data other than empirical to indicate tangibke savings at the late stages of projects in the UK
m""" o date. It is expected that the majerity of future savings will ade through the use of data available to
I better manage assets and plant to reduce costs through“apglying proactive techniques

(72 3] 244 TRRE MO0 BIM B8 Al 5 ¥

ZHel= 0[A (UK Government Construction Client Group, 2011)
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ROI(Return on Investment)& A& 4 itk oty
FAz, 2009), vlmzEAolME 22.4%9] SAH] A
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24,0129 BIM £8 B4

)=t A2 (General Service Administration)
o] =& 3D-4D BIM Program< v|=-9] BIM &
Ao g2 =25}11 0101:q’ 2003 g 7R AA
ARAAIRL BekE1te] FEle Fste] BIMO| 28 =4
= A7 E Y 3}1 e}, v RS
200619 10€] AY=2AY 35 = AAAF A 4

A= A&S IFC (International Foundation Class)
7|9kl BIM HlolH= d¥she 2 ofFaletiit.
3D-4D BIM Programt 20039 vl oA Ab

3} 35 A5 (Public Buildings Service) 74| ¥z
A (Office of Chief Architect)ol s HH=ich
041‘321-}_%1—%4 ) U]% O_U]oﬂ 7“74 1007]-] o]/\k,] —LEZJ]E
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2.5. 829 BIM &8 T

JFe AR FER o AR AY WA 1F
(UK Government Construction Client Group)®]
Zo| wof 201149 3¢ BIM -8 AR M B
(Building Information Modeling Working Party
Strategy Paper)& 31, 20114 5¥ 9= 52

(E 2) 0|2 7|#E2| BIM7IZ ¥
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ox
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20}
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44 (Cabinet Office)ollAl it H5 A4
(Government Construction Strategy)? BIM -
FAA O 2 EFA T Jt AHEo| BIM &g A
Push and Pull Aoz AM A¥A (Industry
Push)¢} A+ (Client Pull)7} F50] Ho] 71 Fo|t},
Push®| @4 A4 AHGA A BIMS 288
£ #3et 7l% 28 Z2A1AE AYeka BIMS
oA /\Fgﬂoi BIM Eﬂolﬂ‘ﬂﬂo]’\g :rL‘f?—’EP
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flo n
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I‘IV i ;2

toﬂ>ﬁ

d ol BIM % *Eﬂ 2TA TR FFEA
%_0]]1] 20161’;1]:']':1 EC _‘IL_TL 74/\-1 _LE_}Q‘___
£& ORI 7IE ARE 2011d AR AL Ak
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BIM Standard/Scheme

Organization

BIM: A Road Map for Implementation To Support MILCON
Transformation and Civil Works Projects within the U.S.

Army Corps of Engineers (2006)

US Army Corps of Engineers —~The Contractors' Guide to BIM

The Associated General Contractors (AGC) of America National
Building Information Modeling Standard: Version1-Part1(2007)

National Institute of Building Sciences

A3Z)

3D-4D Building Information Modeling (2003~&7j %1

GSA (General Services Administration)

Integrated Project Delivery: A Guide (2007)

AIA (The American Institute of Architects)

BIM Guidelines and Standards for Architects and Engineers
(2009)

Division of State Facilities Department of Administration,
State of Wisconsin




— Level 0: Zo]of 74k
7|zl o8l B EA] o= C

- Level 1: §A=+15 %‘ﬂ' ojAHY E= 32+ &
W, Aol 7]l ofsf == CAD

— Level 2: BIME &-835}0] 3} L2 AHE 4= 5}
7ol 7t Fofe] AEE HHek 4D (Y¥7%)et 5D (7D &
8ol 7FsaAn, AHdte]= 229 ERP (Enterprise
Resource Planning) A|A817} AA|51o] AR

Level 0 Level 1

2D

=3} )=o) BIM A% 24 9

- Level 3: ¥ 7[¥te2 3t 7 BIM Al 28]
O3t 7 ZEA|AC RO T e IFC &
IFD (International Framework for Dictionary) 97|
Hke} BIM 312 AR S F3f ¥4,

9 HHL Pyush and Pull A Al 714 A A
+830& BIMEE- oo tfst Hakst 914, 74 4k
A °l BIM =¢] ¥ &4 1eju Ad Z2HE
o] 23 A& (Supply Chain) AJA8le] BIM E¢o&
AT B3l A ZRAES FF A AR
BIMS| 44| A WAYEE 4= Qli= 7 ZRAE GAPE o3
HAAE 79 AR FH A4 BARES

Construction Operations Building information

//

!

ZHEA

QI B

Level 3

Lavel 2

Data

Lifecycle
Management

AVANTI
BS 1192 2007

CAD

User Guides CI IC , Avanti , BST

Drawings , lines arcs text etc

Tools

& |iE

; File Based
Pa File Based Collaboration
i Collaboration & Library
Management

(22 4] G2 BIM 45 34 M &0t (UK Government Construction Client Group, 2011)
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exchange (COBie) data drop®|gh= A=

o SIS & 33} ol Atk

2719 - ehys
FHWH WAl Ho| Sof 22
oJA9 TELAZ mzA

oA 201285 500
E BIM (Building

e HHo AL ARAAZE FA) BIM 42 ¢ Information Modeling) &JFAR-S Z-8-slal 20161
o =82 7]20]al Qlth, 53] BIM &8l thet A< Bl 2940] UFshe e 115 ZRAE BIM
R iﬂﬁ S8 AYstL Fsies A7 fIgt AA A8 okt Ags Hilol webA BIM 2§
AN 2% ) 3 BIM EU BE Gk & FANL 5 Uk AW D /12 st A
o] H= 7 94 H oS HAAE Ato]o] HEugt] of A AFYA 22|l SHA 9 lego] ZIg) Folth, theo
oF FAAS AAE v e = BIM =90 285 & 4+ St s 223 =9 BIMOf| gt @8 v
wrh 47 BEYE el 3hu gk 24 molt,

|53} g=roll HlsfA] BIMel thgt 712 A=t Al
2.6. %=, 012, ¥=9 714 BIM &g H|n 24 7l oha 29Ul oFA] BIMO 28 AR A7) 218
Folth, Jeh AR ATE HiEoR U 1
g A4 AHAIY BIM =9 9 882 oAl 271 = 9= 7| B8 AAE 7L R =9 BIM
(¥ 3) ¥= COBie Data Drop (UK Government Construction Client Group, 2011)
1 2 3 4
Drop . . End of design i
End of design brief development Tender documentation Handover
Check against:
) ) ) O&M Data handover,
Check against: Project brief,
o, i Package scope check, Actual costs,
Client s brief Cost planning,
Use ) Cost checks, Actual programme,
Cost planning Tender
) Carbon checks Actual carbon
Risk Management Transparency,
) performance
Environmental checks
) ) ) Did I get what I asked
Does the brief meet my Has anything changed? | Has anything changed? for?
or?
Key Client | requirements in terms of | What is being priced by Has designed been over
. ) i Data to manage my asset
function, cost and carbon | main contractors? value engineered? .
effectively.
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BE
A= BIM d=x EHAH Push and Pull T2F Ax4tor
Activity Push/ | Level 1 Level 2 Level 3
Pull
BIM roadmap Pull Define requirements | 1. Define requirements | 1. Define output
for managed for information requirements for
information exchange between integrated model
exchange between participants 2. Define requirements
participants 2. Define requirements for use of outputs
for use of outputs during project
during project 3. Define requirements
3. Define requirements for post-completion
for post-completion use of outputs
use of outputs
BIM roadmap Push Establish targets and | 1. Deliver capability as | 1. Deliver capability as
programme for required required
capability to deliver
information
exchange and reuse
Deliver capability as
required
Professional Pull Draft amendmentto | 1. Incorporate 1. Use integrated project
appointment enact BIM protocol amendment to enact team appointment
BIM protocol
2. Consider lead
consultant
Construction Pull Draft amendmentto | 1. In 1. Use integrated project
contract enact BIM protocol amendment to enact team contract
_ _ : ___ BIM protocol
Schedules of Pull Draft duties for 1. Incorporate duties 1. Draft duties for
service model related to use of the appointment of
integratorimanager model and extended integrated team
outputs
2. Draft duties for
model
integratorimanager
BIM protocol Pull Use protocol based | 1.  Standardise BIM 1. Use protocol based on
on current 2D/30 protocol fully integrated BiM
exchange standards requirements as 2. Protocol describes
and project basis for forward additional project
deliverables development by deliverables based on




Activity

BIM protocol

Clarify client
copyright
requirement

Clarify supply
chain copyright
position

Define model
manager role

Clarify design
responsibility

Clarify transfer of
ownership of
model

Model ownership
Project insurance

Consultant and
contractor BIM
competence

[kl

Push/ Level 1

Pull

Push

Pull

Push

Push

Pull

Push

Push
Pull

Pull

2. Establish single

representative group
to deliver BIM
protocol

Contribute to BIM
protocol through
direct engagement
and capability
development

Define review roles
required under
AVANTI,
B51192:1997

g =3 vl=ro] BIM @3 24

Level 2

supply chain

Use protocol based
on BIM exchange
standards

Protocol describes
additional project
deliverables based
on extended BIM
capability
Contribute to BIM
protocol through
direct engagement
and capability
development
Review current
wording of licence
for fitness for
purpose and revise
to extend use of
outputs

Clarify issues
associated with
copyright in the
model

Review current
practice re licences
within the supply
chain and ravise to
extend use of model
Draft scope of
senvices for
standalone model
manager role for
design and
construction, Define
comesponding
services within the
project team
Amend current
agreements and
conftracts to provide
clarity betwean
design origination,
coordination and
review, and model
management

Receive single
project insurance
proposals as valid
alternative
commercial proposal
Review and develop
standard BIM
competence PQQ

Level 3

fully integrated BIM

Contribute to BIM
protocol through direct
engagement and
capability development

Resolve joint
ownership issues.
Consider assignment
of copyright to owner

Draft scope of services
for model
management as part
of integrated
appointment

See schedule of
services for integrated
team

Require standard
integrated project
insurance in base
proposal

Review and develop
standard integrated
BIM competence PQQ
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Comparative analysis of the BIM status in the UK and US for
improving the efficiency of construction project management
process in Korea

Ki Pyung Kim*
Sung Ho Park**

ABSTRACT

World—wide efforts have been made to adopt BIM (Building Information modeling) to improve the efficiency
of construction project management processes lively. BIM means a shared digitized expression which provides
a reliable source to make an informed decision over a physical or a functional character across all construction
sectors including design, civil engineering and plant construction. The Korean Public Procurement Service
mandates to adopt BIM for over 50 hillion won public construction projects from 2012, and this will be
extended to every project initiated by the Korean Public Procurement Service from 2016,

This paper intends to explore probable barriers which can be faced at the initial stage of BIM adoption, and
suggest measures which can cope with them, For this, the BIM utilization strategies and action plans devised
by governments in US and UK where adopt BIM earlier than Korea were analyzed. Based on the results of
comparative analysis between US and UK, the proper guideline for BIM adoption in Korea will be suggested.

Key words: Building Information modeling (BIM), Construction Project, Process Innovation, BIM Application
Strategy

*Aston University
**Aston University



