www.kicem.or kr (pISSN 2005—6095)
http://dx.doi,org/10,6106/KJCEM.2014.15,1,122

KJCEM 15, 1, 122~133
January 31, 2014

Sehiizizlo] JHR & U Gizs e
- 257} SUES Spo= -

1 *
Yo' -y

(B NFEFAFAAIRL, WA st AF:
Framework and Core Competency of Integrated Design Management (IDM)
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Abstract: Recent diversification of project delivery systems coupled with increasing mega-projects requires highly advanced
construction management techniques. Among those techniques, procurement and design management are recognized as being
the first priority for overseas construction projects. Nevertheless, previous research in design management has been limited to
the quality management of the design documents at design stage. Therefore, it is necessary to explore the design management
from a comprehensive perspective throughout the project life cycle. In this context, the purpose of this paper is to propose a
conceptual framework for integrated design management (IDM). Several different concepts in relation to design management
were investigated first in order to identify the major variables of the IDM framework. A comprehensive comparison of
construction management methodologies was also analyzed in order to identify key factors of IDM. Finally, an IDM
framework was proposed by combining those factors and relevant issues. Based on the proposed framework, a survey was
conducted in order to validate the framework as well as to identity important areas for improving competitive capability of

Korean construction companies.

Keyword :

Design management, Configuration management, Interface management, EVMS

1. M E

Ut sfefd AEe FA% ¢ S olFaL Sl
o, =I5 5 ol sjeid
Aol & 52 HaE sl sk dAl feuet sl
A e R BN SRE Zokl AFH] jle
u, AlA 74*“]1}& A%, BE, ZHE FE AlFo] #
AR 12 710 (Sung et al. 2012) b 2 34
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FHog Walslal S-S HolFET (Sung et al. 2012).
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2je] oid 3 A Rept duiged we, Ale SAel &
= gellA Blofu, 1A ZdAelF7el 28ehe BRAIY
o Jhdes walslal it} (Douglas & Molenaar 2004,
Ko and Park 2004).
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Table 104 Holo|, ‘FAAIedHe] EVME =
SAolaL 712AQ BHAAIRA s e THE
Z2 e TeAEl] Aasdt VeddS wol7] gt
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3} (Jung 2012). AR = AAGANN AaE 9F
o] FAUHE 3 AR e L 3% F
ol d3ll 9 £, PeT S2 S HE VI BT
RS Ak #E HHS LI (Koo et al 2000,
Koskela et al. 2002, Kim et al. 2003, HG Global 2010).
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Table 2. Design Management Systems of Eight Companies

Category Company (Plant) Company (Arch.)
. , IDM )
Table 1. Comparison of CM Techniques Technique Variable A|B|C|D|E|F|GIH
Standard Procedures| @ | @ | @ | @ | - | @ | @ | @
EVMS Design Configuration Interface anaard Trocedures
Management Management Management Requirement Design Brief [ N ) - [ ) - [ BN BN )
Mgt _
Integrated Prqcess & To Physical work ornt PP o e 6 6 0 o o
Definition | Schedule & Quality Momt control of the flow between .
Cost Mgt of Design Change, Influence, organizations Check List o 06| 6 o o o o o
. Stage Traceability
Paper e | 6 o o o o o o
Pumose Performance Quality Requirement Efficient C’\:ange
I Mg, Momt Mamt Management omt. Data Base o - | -|eo|-|-|@®]-
) Planning Planning, Messenger (©) - - - - - - -
fii Desgn | propton Emi |O| - |®| - |o| | -]|-
Life cyole | prooyrement Design Procurement, Construction, Communicati
Consiruction. Construction, M&O. RegularMeeting | @ | @ | @ | @ | @ ®@ | ® | @
M&O, Disposal Disposal on Mgmt
Internal System [ 2N - [ J - [ ]
' Meaterial, _ _ _ _
Business | Schedule, s?#fﬂ’e Change, Design, | Safety, Risk Owner System | @
Function Cost, Risk Cost,’ Information Intg&rgfed Data Base o o o 0o/0o 0|00
d Information
Plant, Machine, Mgmt. PIMS bl Bt hd ©|®]©
Scope Construction | Construction ,\/lAirp\'zgne_,t - EDMS N BN B B ) )
lega Project
Focused @ Covered © Mentioned O
Standard Limited of Research of
P 1ISO 9001 Domestic ISO 10007
rocess Standard the study
o] s °
Limited of Limited of Lake of System o]a}ﬂ- 1:_11L1 ]}\1 Flg 101]}\1 E_o] O] Espéﬁ]MA 7H
Design, : and Skilled
Limitation | Procurement, qu%%g%r specialist gti?t?r% HorgA] A 7] BHoE HPAFT) (Project Life
Construction Construction
Stage Standard Industry Cycle), (ﬁ—r7 = (Busmess Functlon) :LE].J_ Eo‘%}%jﬁ]-‘d’a
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Information
Mgmt.

+ Jung and Gibson 1999
Fig. 1. Framework of Integrated Design Management

(199)°] At 14709] 771521 “718] (Planning), 44
(Sales), A7 (Design), 7% (Fstimating) -574¥<]
(Schedutling), o}l- A4 #E] (Materials Management), Z12F 2
2] (Contracting), 7}#2] (Cost Control), E2¥2] (Quality
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Management), F32] (Safety Management), IARAE]
(Human Resource Management), A¥-#2]  (Finance/
Accounting), 9¥F2] (General Admin)) 7713 (Research
& Development)” & Stijsle] A2Jsiik

513 7l=a4 &S

Table 3014 YepRe] 1471 G571s AAFCE &
gslr] flgt FdATE] 7184 (IDM Technique) 24,
219, WARY, Y, ARaEE A8k

HA, 8209] (Requirement Management)= 7| THA| o
A e 55 a7Fdo] 7AYol AuE EgHd
& aARRe ZeAlES] W gl E3to] AFAYS At
AFIAl "ok ol Qe SArAge] At 2] whES
op7lsle] A FE& Asfehs AE AP (Choi et
al. 2006, Yoo et al. 2008). = ST LA H3,
W, ekl tigh W8-S vjeslar AAVIES HstaL
A ALME 28t 71 Axlel wleh FeARECA
A AP =S BeEfshs JFE L3tk

=4, W77 (Change Management)= Z2ZAE7L 2
Puj= ol Hsle] TS dSskaL ow] dojd
s}, o ZAE QI3 AlFS Uk Zo0E B ol
AL Alolellr A ZeAES] WS ZHsk= A
a3 gglolth &, B g9 As dZEo] gleuw
H1g, ARL F2e] aefsolsitt (Hwang et al. 2012, Des-
hpande et al. 2012). o]2igh Wjollx] WAAR, "25At
g AR} 5 FodRjel] oJa) ZZAE Hutol] ZA AfAL
g w7 9 GFlsel 9B F= WAARRS sk,
IZEAE JPA] W] Has A F s dEshe

Design

* Quality Mgmt

+ Scheduling

Fig.2. Role of IDM in Life Cycle
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F3sE geet FoRt (), AR, AR, AR
5) 7H oA 9 FRES Flo] WAl 2 7AREE &9

Aoz @Adap] el Fshe A S w9tk

ppREte 2 HHAE] (Information Management)v= X
g BAVE B QPoNsa Al B9t ke An
2 3% 9 Bk Vg o $A0 ANEHS
53 A AzRg Pk d ol & £ gw
(Joo 2011, Lee 2012), wA&|e} AL HATRE 3}
71% 3}t (HG Global 2010). & ARy ‘27, WH
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Table 3. Business Functions of Plant and Building Construction
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(DM), &

O

Bh e
%m Aol

YHE Hlw

SEANE] FrameworkS HIROZ FQ
gt e (EVMVD),
(ConfiM), JEjH|o]l2=T] (IM)E Table 4

A1

Construction Management Plant Project Management Design Management <
is
cll Jung et al. PMI KICT Han et al. Kim. et al. Jun et al. Sam Woo HG Global Study
(1990) (1997) (2013) (2003) (2010) (2002) (2009) (2010) (2010)
Orgerl\;lwgzr?;\onal Planning Scope Mgmt. Project Mgmt. Project Mgmt. Planning Orga&ig;ttional Project Mgmt. Planning
Sales Sales
Design Mgmt Design Design Mgmt Design Mgmt Design Mgmt. Design
Estimating Estimating
Scheduling Time Mgmt. Scheduling Scheduling Scheduling Scheduling Process Mgmt. Scheduling
. . Procurement Procurement . .
Materials Mgmt. | Materials Mgmt. Mo, Mo, Material Mgmt. Materials Mgmt.
Contracting Contracting Contracting Corg‘r;ﬁ]ing/ Contracting Contracting Contracting Contracting
Project Cost | Construction Cost| Project Cost Project Cost
Cost Control Marmt Mgt Mgt Marmt Cost Mgmt Cost Control
Quality Mgmt. | Quality Mgmt. | Quality Mgmt. | Quality Mgmt. Quality Mgmt. | Quality Mgmt. | Quality Mgmt. | Quality Mgmt. | Quality Mgmt. Quality Mgmt.
Commissioning
Mgmt
Safety Mgmt. Safety Mgmt. Safety Mgmt Safety Mgmt Safety Mgmt.
Environmental Environmental Safety Mgmt.
Mgmt Mgmt
Humen Momt. | HR Momt. | HR Momt. HR Mg, | Ooenizatonal HR Mgnt.
Finance Finance
J/Accounting JAccounting
General Admin. General Admin. General Admin.
R&D R&D
Construction Construction
Information -
Document Mgmt. /Document Information
Rick Mgmt. Rick Mgmt.
Communication Communication | Outsourcing | Communication I
Mgmt. Mgmt. Mgmt. Mgmt. Communication
Stakeholder
Change Mgmt. in
Construction Change Mgmt. Change Mgmt.
Requirement Requirement Requirement
Mgmt. Mgmt. Mgmt.
Performance Performance
Products Products
Integration Mgmt. Integrated Integration Mgmt.
. Design Mgmt. .
Management | Informatization B o Core
Function for Project Mgmt. Plant LNG Plant Desian Competency of Factor for | Design Mgmt. | Integrated Design
Construction | Construction KM Project Mgmt. | Project Mgmt. g .p cy Design Mgmt. | Scope of CM Mgmt.
Process Design Project
Industry Industry

126 s=zspess =2 ®isd Mis 20144 19




3} o] wlw BT Ak AEIHe] TpshEsS
U WS sk 22 & I

Table 4. CM Techniques for IDM Framework

Framework Concept
Cs:jg Variable EVWMS | DM | ConfiM | IM ;E';y
D | Industry O O
% Organization [ ] @] [ ] [ J [ J
& | Project o (] o ( (]
I | Owner/CM (] ( [ J [ J
g Designer/Engineer [ J [} [ J [ J
& | Contractor [ J [ J [ [
Planning [ [ ©
Design @) [ ] [ ] [} [}
& | Procurement @) [ J o [
(%T Construction [ J [ J [ [
M& O [ [ ©
Disposal o
Planning
Sales
Design [ [ [ ]
Estimating o
Scheduling [ J [ J @) [ J [ J
@ | Materials Mgmt. (@) [
Zﬂ Contracting
S [ Cost Corio e 0| o0 e e
+ | Quality Mgmt. O [ J [ J [ J
Safety Mgmt. [ J [ [
HR Mgmt. o
Finance/Accounting
General Admin.
R&D
Requirement Mg [ ] o [} [ J
g Change Mgmt. @) o [ ] [}
3
c.% Communication Mgmt [ ] [ J [ J O
Information Mgmt. [ J @ [ ©)
o | Soore ¢} [ J [
& | Quaiy o |le| e | @ o
g Cost ([ [ @) [ [
® | scheduing e | @® | O )

Focused @ Covered © Mentioned O + Jung and Gibson 199

OPd#  (Perspective)ollX]  4Hd  (Industry), 3]

(Organization), Z2ZAE (Project)] YAE 7AW, 34
7} BREer B AeelRt Aakle] FE =

A7t AR,

A4} (Participants)Z WA} (Owner), 4412} (Designer
/Engineer), 2|54} (Contractor) 2 7551530 24Y7} B3t
2|9} Al AR AE AlgAel AR ARoolx )]
Ho tefsiiaas W), AR, ARgAL 257} Hofshs o
= etk

Seiizizlol Hax § ¥ st iz}

A7) (Life Cycle) THHolN B4V BRvelel 4

ABEls 2 QA A7 & vl Eesl, A4
)¢} olEgo)aBEE 78drEE $R RS 3
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AF-715 (Business Function) el U] 71A] Aia=]
7S = A i FHeE s #rEel
e} S40] oA Yeidt) 3897} SEEeEe e

go} 2B AT T 1=, AAEEE Eé‘ﬁr
27t 7P Fasit dddele 49 e ©
favom, Qo) e HF et B2 ‘§T7l
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throg SHAd 7kees (IDM Techmque) )
A 29 A, axidele tiiE 7oA Ze
4L Qe itk 38V BEEE 2 9 A
5 ARl BEAAPE e e v, AAEe
Faxe Qrskar ¢ OUr FreEAAE Uli‘é}ﬁ}
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Hol| AAHe= ;%Q A= H} %_X J 7} rémﬂgr

% 3 Qmolsol] Skl
= glom, AA 7HL§J RS IA S
A, ddael sy tiAH oz FasiA dafsiH,
gRies WAl el BebidoRA ekl
- FaskeE Fdueld ta ez nlgo] vtk
LJ\WH, drye)= AAdEe dEH ol elN Fast
A Ve mes 94 e ou) ofA Bl
& v Ao ual
webd vl 7Re) FPRe 7 54 viesla A, B
PRI ATl HESp Il vEe o] stk
22 Table 3904 270 AliBE] PHE 27} ks the
2248 7} glon, ol 2o B4 Eajol 44 97
o] wslelel we} aeslE A AR Jde=
ARk Sk
el ol & Aol RE Holat F4e) o)
2 GRS ¥k, AAA fEE A Vel
2 ¥yae B4 Wl FL W 0542 5 3)
+ T&9A1#2]] FrameworkS- AAISIATE

5.3 S&HAIZE] Framework H|ul

SAEE NEaA 7] A 2 AAVdS ERls)
14}, Table 59} %‘Ol E?J“ﬁlﬂﬁl 7182 (IDM Tech
nique)S AYNF719 A7 IsBHoE A AT
X eARE *£°HT7I e ddiFez 7|18
AAHAE Ao AL dF7Ts IHA 3%,
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240}— 37, D7t F2 YTl e gtk
qduel= 78_ AVAYNF7IoN tAFeZ s,
*Xé, W FL, AARRE FHeE A TS
ol %%JF E%E}. ojgt PRV AZ ArEe AT
7] 2 A Ry E S8 AT 3, 9L
FadTe] GFUTs B ARt Aol HEel A
HF7FsolA Fasp dejEtk
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2} stk itk 7 719 kAt 127 o' st
TAe] Fo AFEekR ARIEE (6%), awls
(1‘33), ENGH A7 (3%)°]ck

‘ & A ARES e Sk AIE 7

|, SUESL AFA19e] 7] T ARIEA
s, WAL AN ELEET (BPCET, ©Y
HeE thdes HAES JPSIITE Table 6914 Wehbs
o] 71 W Al AetA S ARRlEEPRA W A
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Table 7. Influencing Factors of IDM
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