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3.2.3 HAHE DB(Design-Build) &Z=t4l(Model 3)
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3.3.2 MR UEA S HH ASHYH CM L4 (Model 2)
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3.3.3 H& = DB(Design-Build) ZFE4l(Model 3)
%%l DB(Design-Build) 4] 2] 7]&A| bl thet A7t o A& A EH, 7244 GARE Al-SAE 7] Zhofste] &

uLE 7197149) 7]l Wgo] 713 Bo] o] R0l 4+ glovk, o e] Glo1d AAN BT YA T A o] e

F

Sk, gt 20kE 247140] 712k A A4 ofF Z1aAile] ek BE B7btRAste] AlBARS ] Thaek Aot
S 51 942 4= Ik AntE A1 t el talis 7R AA SARE Ante B87]40] HelS ARsnE oS
o] el Aol g 7S Aol FAA0] EAfshel, Ante 74714l it iz} akslA whedE = olek A

S AASARN e A LA AR 3] el AN A3 ) Al oo 0
o} ofalieAIA Atole] el A} Bala 4= ik, 7, AT @] that AP R AAFEA R A1 BAl] AE
6] Tie} AR A QP HAP 152 2ol o] 237801215 S1ck AgkeD 43S FEARoRE
Anke 24714 AR Al BARSRRS 918 7] 8AIRTe] 1A 7145

ke 7498 161] 9] 291 7V A A Q1A S S A el A7) B T
& o|Esjlo} Gk o o] Qoitt. Anke A4 71 BASHE 918 B mEl] et ] th Table 17} 2k

Table 1. Expert opinions on smart construction procurement model

Category CM at Risk CM at Risk Revised DB
(Current Procurement Method) ~ with Specialty Contractor (Design-Build) Method
Technical Proposal for  Possibility to reflect High High High
Smart Construction  Scope of Application Low Medium High
Technology Structural Limitations Yes Yes Yes
Cost Calculation for ~ Cost Calculation for
Smart Construction ~ Smart Construction Very difficult Very difficult Difficult
Technology Technology
e o . High(pre-negotiation between  High(pre-negotiation between
Res}g on§ lblht}é for  Possibility of Trouble Very high contractor and sub-contractor) designer and contractor)
Cons tri(s:ltigcl)lna]l;e focts Uncertainty of Very high High(Joint responsibility of High(Joint responsibility of
Responsibility construction part) design and construction part)
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Table 22} 2t}

Table 2. Obstacles to the introduction of technology proposal for smart construction technology

Factors Contents
Smart Construction
Technology Proposal

* Difficulties of Proposal for Smart Construction Technology

« Difficulties in Shortening Construction Period

« Difficulties in reducing construction costs

* Difficulties due to the lack of understanding of the client on the identity and role of the contractor
* Difficulties due to lack of trust of the client in the construction company

* Difficulties in coordinating differences in positions among participants

« Difficulties in excluding the participation or advice of contractors on major design decisions

Construction Period and Cost

Owner Communication

» Difficulties in reflecting the construction technology required by the owner
« Difficulty in calculating frequent design changes and its costs when technology proposals are accepted

Field Application * Lack of post-evaluation and standards for the smart construction technology
* Unclear responsibility for design between designer and contractor
« Difficulties due to ambiguous, unclear, or unrealistic requirements from the owner for budget, air, quality, etc
Business Management « Difficulty in calculating early participation costs that are not appropriate for scope of work
Before Construction * Inadequacies of laws and systems in calculating costs due to participation in construction

* Lack of timely participation of construction companies

» Non-cooperation of designers who unnecessarily think about the early participation of the contractor
Architecture Communication ¢ Difficulties due to the lack of understanding of the architect on the role and scope of work of the contractor

» Difficulties in proceeding with the project by excluding the contractor

3.4 A&3t M (Analytic Hierarchy Process)
3.4.1 AHP 2444
2 A7) AHP EAH-2 z 2t 3 25 MES 2 TR A E

Z3ITh o] AYPATE B EAXARF AT @] AT JERE HE R 17]&2] =] 3l
74*OHBOJ B4 5% B EA L ATE &9 npx]ato 2 Ao 9 ol TRER]et IEE 53 SAE Hx AE &
=2 a

Sto] ghitet ERdd HFH,E =S5 2 979 AHP

II

1>
q,
lul
Y
e
N

Derivation of Derivation of Derivation of
relative importance score Weight score Final Score
by groups by the number of group samples by procurement models
Derivation of

five—point Likert scale by groups

Figure 1. Diagram of AHP analysis process

3.4.2 AHP 24z}
AHP 24 0] 729 Ao A
o1A(17.4%) 2 SAI5H= A
Ao1A21.7%)y= A= A= et [S5AFS] A9 4l7]s
H

FOE BAEIE A0, A0 A9 BAIZE B HL8(33.9%), WAete] AR U
$ snkE

!

(193%)2 FAIBHE A 02 Uehetow], B7)g0] 49 SAIRE 9 B8

A7) AHK19.1%), DAL AFY
F4-8(21.6%), AAARES] AFUA 0]
5%), Arete] AR UA 01 4(16.1%)
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FAIShE Ao = Ueth 55|, AlgAks 371 B HI8 SHo| AHA T2 7T FASHA| A bt 24 23S A
H, ﬁé*&%ﬂfﬂ o TARE-Z oA 7HA] ARtE A/ 7]& e et T8/ E @/ B o= 7] W83 ool B ¥4
o B2 A= & ek 15 AHP 24 9] A TR o tigh 24 A = Th Table 37 ZTh
Table 3. Results of the relative importance(Weight) of AHP analysis by group
Catego Smart Construction Construction period Owner Field Anplication Business Management ~ Architecture
oy Technology Proposal and cost Communication PP before Construction ~ Communication
Contractor 0.134 0.339 0.174 0.150 0.112 0.089
Engineering 0.191 0.171 0.147 0.154 0.120 0.217
Architecture 0.127 0.124 0.163 0.216 0.177 0.193
Owner 0.145 0.235 0.161 0.155 0.158 0.146

2} A A A tell thet AHP 24 2] ¥ A2 8 = 0] gollM = S 3 18- 5 AR 7y Ao
Aol diA ez A Uittt 52 AHP 2491 2] 8ol thet S92 7= tha Table 49+ £.

Table 4. Total results of the relative importance(Weight) of AHP analysis by group

Catego Smart Construction Construction period Owner Field Application Business Management Architecture
EoLy Technology Proposal and cost Communication PP before Construction ~ Communication
Weight 0.176 0.203 0.173 0.190 0.156 0.205

A EH F08 g AE tfgh Al malE o] ZHto] Fakd 4ol A Model 3(F1
3% DB H*ZHW)ol ChE Wik ey} vl wsto] A2 0 2 152 71 0 2 YeRdth(s3 TH). Model 3(H 3% DB &
FHPA) Q] A9, AHtE 1%::171%111(&(4 027), TAPIZE E B-8(3.3674), TFAtete] AR 0]4(3.354), AntE 4
2 AT (3.537), AR AR YA 01A(3.1078) 2.2 th2 W] ey} v wato]

=2 AFE *O*E} 5 AHP 24 2o gt H| W ZA3H= th3 Table 59t 2Tt

Table 5. Results of AHP analysis of model comparison by group

CM at Risk(Current Procurement Method)

Model 1~ Smart Construction Construction period Owner . . Business Management Architecture
.. Field Application . Lo
Technology Proposal and cost Communication before Construction Communication
Score 3.12 2.62 2.94 3.02 3.08 2.71
CM at Risk with Specialty Contractor
Model 2 Smart Construction Construction period Owner . L Business Management Architecture
L Field Application . L
Technology Proposal and cost Communication before Construction Communication
Score 3.29 2.73 2.83 2.99 3.00 2.70
Revised DB(Design-Build) Method
Model 3 Smart Construction ~ Construction period Owner . .. Business Management Architecture
.. Field Application . Lo
Technology Proposal and cost Communication before Construction Communication
Score 4.02 3.36 3.35 3.67 3.53 3.10

AHP 24 0] Rl 2|FH 7 A0S AmEH, A0t AA7|EA| o] tieh EA| = = A] H7H DBYA] RElS
A o|ALARE] Q] Al AL HAE A o2 T84 e AR UEHT 5, Aol AAEA ol e
AN Z2AE 27| SAFE ] AlSAL A B E S5l ARl tiet HelE Wola AntE Ve 482 flsl A
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Table 63} 2t}

Table 6. Final results of AHP analysis of model comparison

CM at Risk(Current Procurement Method)

Category Smart Construction Construction Owner . . Business Management Architecture
. Lo Field Application . Lo
Technology Proposal  period and cost ~ Communication before Construction ~ Communication
ScorexWeight 3.12x0.176 2.62x0.203 2.94x0.173 3.02x0.190 3.08x0.156 2.71x0.205
Total Score(Sum) 3.19
CM at Risk with Specialty Contractor
Category Smart Construction Construction Owner . L. Business Management Architecture
. L Field Application . Lo
Technology Proposal  period and cost ~ Communication before Construction ~ Communication
ScorexWeight 3.29x0.176 2.73%0.203 2.83x0.173 2.99x0.190 3.00x0.156 2.70x0.205
Total Score(Sum) 3.21
Revised DB(Design-Build) Method
Category Smart Construction Construction Owner . L. Business Management Architecture
. . Field Application . e
Technology Proposal  period and cost ~ Communication before Construction ~ Communication
ScorexWeight 4.02x0.176 3.36x0.203 3.35%0.173 3.67x0.190 3.53x0.156 3.10x0.205
Total Score(Sum) 3.85
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A7A, AHE 71ES TRAIL B H85h] Sl 71 AAT AR ZaA 2 270 AlgAe] AA T
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18 530 AlBAY] ATl ol B AV HESHA Y 5 Qlolof 5ol ABARE 71 RAADA R E A0t 2147]
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