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Roth(1995) DB 1 6 | pge pEBECt R Holq o4
DBB 6 =
Pocock et al. DB 5 - DBl H|E &7I22 DBBECl ?53lS.
(1996) DBB 7 - DBe| A 7‘7}" DBBEE} =US.
Konchar and DB 155 |- DBel =telH| 82 DBBECH %=
Sandivo(1998) DBB 116 |- DBe| A 5%' _’F_% EE = DBBEE} =S
Chan et al. DB 53 - DBAIY S| M FK—1"’._| Mol= AldEe] e|x| ol o=k
(2001) Al2tRle| gt 2 2
menzoon | B0 2T - peel sig z5te peBRCt 24
- A<kRle| &R (paid-up capital)ol M2+= DB} DBB
Aol vl B717F AHA.
Ling et al. DB 3 - A 72} 3H DBl DBB Ale| et £571 =2F
(2004) DBB 54 wEXlof| Al S23 Aldel Z= DBe| ¢ St E4F,
eI HEAY o2 ERstD e dF DBBel ¢NH &
7|.|: 7<J\5|
. - DB= DBBEC} H|E 7171 M2,
Riley et al. DB 12 | oC o) AMAE{AHO| M7 MAHE{A T
2005 o | o 56%;325&“ 87% MAHZAol MI MAHZH Fnc
Hyun et al. DB 10 | ~po x| M0
(2008) DBB 4 DB= 871X | DBBEC} £
Hale et al. DB 38 |- DB= DBBECI B8 MIlJ} 24
(2009) DBB 39 - DB= DBBHECI 57| Mzl <4
Moon et al. DB 21 |- DB= DBBHEC} 5|8 MIlJ} 24
(2011) DBB 79 - DBE= DBBECH 37| M1l 5
Chao and Hsiao DB %6 |~ DB Atel Mil= clekst =2 E EM(=E A ofxt M
(2012) H Z=2MA Sl w2} xo|
Korkmaz etal | DB O pBalele CMAR % DBB ZEMEHCH € S8 2% it
(2013) CMAR 4 =4 U M| 25
DBB 3 °e =
Goftar ef al. DB 7 - 6712 9470l DB} DBBEC) |2 oA 2%
(2014) DBB | studies |- 1242] oA70lAM DBEAl2 AXMO| 2
- DBo| Alde| M1y} 2
Park et al b8 M DBl 74 2 (construction intensity)7t DBBECH #2|5th
(2015) DBB 13 A oA
TEUHAM P
Lampe(2015) DB 370 |- AKY ZIF 1,0002F ={ollA 50002F 2] Alolel A
P DBB = 3811 UMD 6|g B% DBJ| DBBYHAIECE 2%
Chen et al. - DBe| 50%7} vl€ =1}
2016) DB 418 | pRol 7590t 2 24 52 37| o=
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Shrestha et al. DB 38 ct 5
(2016) DBB 39 - DBe| 87| &= DBBECI folst =0 2
- DBBe| MA A2 DBAKAS| 24 OfAb abAd
Tran ef al. DB 142 - ,
- Al 24 w2} Mo o] =X
(2016) DBB | 1146 K sl mat gl Kol =X

F 1) Shrestha et al.(2016)8) ZEoll Lampe(2015), Shrestha et al.(2016)7} Tran et al.(2016)¢)
& T A8
2) ‘DBE Design-Build® #17]%2]¢] A%l 8|1 ‘DBB'E Design-Bid-Build=® A A A 3-5-2] 4] 9]
s AAE

a7 2

1) ClI(1997)21)
mlare 7] 7 1990 ] BbsA '7)Ake] Aol ek 77t v 8
ek 2 F CI1997) 9] 9-7-3= Design-Bid-Build, Design-Build, CM at Risk 2]
oz FoH 377 9 367] ARl AHE B B4 g rlare] 95E
9 ARAAL 1F AL T AZ:Ago® €A 16071, DBBEA 1267, CM at
Risk "] 7071 %ok
A A 7] 72 CM at Risk 434 ©7] Wik2lo] 0% 57] 7} 7
7P Gkt vk, DBBEAE 717 Wit 44% Sbskdeh @ Al Al
&5 3= Bl17] W5k o] 9091t/ month = 714 whEn, DBBH2)
1356/ month® 7178 =] Al et o] kol A= |72lo] 378t o)
Al AR 8k S Btk |7EAe Mz dat o) SA] S7HE ol
217%= 7% 2ot3, DBBHAS 483% =

RN AL,
FAlo) g Frle AA-dEA)

o Mz

o ZHW AT

ol o B ox
o

[6)
e

O
)
~
X
o,
ol
O
X
rir
w
N
s
X

o] 71 =70, DBBRA o] 71 v 7k Sl
bzl 0w Ak 7P 2 A2 ' 0Rith 53], |74 e A AA

21) Sanvido, V. E., & Konchar, M. D.(1997). Project Delivery Systems : CM at Risk, Design-Build, and
Design-Bid-Build(Research Report No. 133-1). Austin, Texas : The Construction Industry Institute ;
o] Bt A e 4=(1998)ll 4 A 91
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gk e G g Edvh '7]eoA AAMA L DBBY CM at Risk 2]l

A9, A ATE O e AN WOT-E SEREOR o) wash)s
SHAEE, TBHE ARIES) FAIE WF 0] BE Holsk Yk s W
7o) AR5 BAb, B4k 717 FA) BE WelA) 4uE 2ol gtk oleid &
ol WAEAY B E A e) Melo] wEAe) o] gy YA, FEEAR:
7o) Aol $AAOm FEouolof sz Apololx] MEH Tk FeAT. 2, W3
W) A9 AR fol Rz wE WA e) Helo] wr) AHE)0) JBE A
2 % g

2) Konchar & Sanvido(1998)22

Konchar&Sanvido(1998)¢] = CIlelA +58¥ AEE 7|goz 3t Bl
DBB %], CM at Risk ®2 0% F39 2151 A& W+ 2pds v
| 36171 Ak dlolE] T W ARE 57%, 55 F3ARE 43%E AA STk U )
H2 = DBB 33%, CM at Risk 23%, DB 44% %t}
W AR A 3E vk 23 DB BE FEolA st
9] W& DBBEHA N 6% Sekar, Ad &= 12%, 1Eal 29 S 33% W

TH<EE 5> Fx5).

<z 5 HI|9A(DB) MAANSEE HA(DBB)2| 42 vl

UNIT COST 6.1% lower 4.5% lower
CONSTRUCTION SPEED 12% faster 7% faster

DELIVERY SPEED 33.5% faster 235% faster
COST GROWTH 52% less 12.6% less
SCHEDULE GROWTH 114% less 2.2% less

F  www.dbiaorg ; Construction Industry Institute(CI)/Penn State research.
comprising 351 projects ranging from 5000 to 2.5million square feet. the study includes
varied project types and sectors.

22) Konchar, Mark, and Sanvido, Victor(1998). “Comparison of U.S. Project Delivery Systems”, Journal of
Construction Engineering and Management, ASCE, 124(6), 435-444.
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%38k Konchar & Sanvido(1998) <110l 4= A HIolHE 67) A= 23
£ 44, F49 AAS AGE AR B W] s AEEEE 2
2

A A4 0% DBAe]) Aurh 955 ZAE Q< 6> B

s

|t

Sy

<I 6> wWFutAl Ml d|w(Konchar & Sanvido, 1998)
- chel H|2 371 AlE 3= = = Al AR M|
Ui Mg |zt | B | sk | ax | BEF ) EE | og | Eg
DB, CMR CMR < |DB, CMR|DB, CMR DBSDEB
Light Industrial | < DBB O DB, DBB| > DBB | > DBB O O ° O
@ @ @ @
Multi s_tow o o o o o DB>DBB o o o
dwelling o
DB > CMR >
Simple office o o [OMR<DBB o CMR-DBB.C perpg DeB| O o
® ® ° °
DB >
< DB>DBB DB>CMR
Complex office 0 0 DB<DBB 0 0 CMR, DBB 0
® ® Py ®
Heavy_ 0 0 0 0 0 0 0 0 0
manufacturing
DB, CMR
< DB>CMR ’ DB>DBB
High technology O DB<DBB O O O > DBB O
® ® ° ®
F Aol O 2 Aol gle.
Ag ] 94(2007)@1*% A9

8kH, Konchar & Sanvido(1998)+= %= @l ulstal DB F 9] A4 A% A|A|5h

il =, DBERS] A7 Aol Aw DBEA 9] A#7t o] ¢8 2 o2 vepsith
DB 2] eh9] v]-8-2 DBBH H} 13% Wttt A4 4= DBBYA W) 12%, %=
g £5i= 30% Wkl

23) Bennett, J., Pothecary, E., Robinson, G.(1996). “Designing and building a world-class industry”, Rep.
No. ISBN 0704911701, University of Reading, Reading, UK

TABLE 6. Percentage of Average Difference between Project Delivery Systems by Metric

us. Reading DB forum:
DB versus CMR CMR versus DBB | DB versus DBB R? DB versus DBB R*
Multivariate model (%) (%) (%) (%) (%) (%)
(2) (3 @) (5) ©) @
Unit cost 4.5 less 1.5 less 6 less 99 13 less 51
Construction speed 7 faster 6 faster 12 faster 89 12 faster 90
Delivery speed 23 faster 13 faster 33 faster 87 30 faster 80
Cost growth 126 less 7.8 more 5.2 less 24 NA NA
Schedule growth 2.2 less 9.2 less 11.4 less 24 NA NA

Note: DB = design/build; DBB = design/bid/build; CMR = construction management at risk; NA = not applicable.
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3) Tran et al.(2016)24), J. Cameron Lampe(2015)25)
o) AP ZRYUE DOTY 400070 AF-S: #2433 Tran et al.(2016)2] &7
¢} 671 DOT 1%F 500071 AF-S- #4933k J. Cameron Lampe(2015)2] -7} Atk
Tran et al.(2016)2] A-tolAx= AvrARY, AN @ ol DB At ofyz)
H-& SO ¢48lvtal Wargit) o] e ?Jr~ DB7} Hit# o2 (ITS AHY
7 71eF AFEE AlQeh 2E %b‘écﬂ]ﬁ W 9, A4 7FE WelA DBBEU 423}
J= 5o},

Ei

4

O

A

rlo

SHH, Tran et al(2016)3% Rifje] A4 A= Qv E22vhF DOTY AFYE 4
gk Minchin et al.(2013) 704 DBBAFYS] H]-& A7 DBAMIETE A4 Hojvt
Ao vttt A9 B siM= DBAMI R DBBAMY] Zhel] Abol7F gl Ao o
Ebs

J. Cameron Lampe(2015)¢] A7-ol4<= AR FFEL7] 1,008 22follA 50008 2
ApolRl - At 1 B DB o] DBBRA T -8tk 73?% :Mﬂr o
thre] delA DB= DBBE.Y AAMA, A4 SolA Hold des wilvha o
ERstTE ofi= ARRiel theh g igk Aelat Aok AlEe] S5k S /\}?34 SRR
ks o B o)3E 77 v o2 ek ) o] Wil Avk 10 F<F DB
o ARGl szl | ke, s 1ol A= 67 DOTE] 1%k 50007 AFsds #4
vk 4 23 DB 2 DBB WAS 483 SRR LRAE] 1§ 7R A
TRl d@Ee] leel AHAY DBAFIS A AR R 10008t 2 el A
50001 F&lol @& A WE Aduk= DBBYY -3 LERT

f“l

_I

4) McgrawHill(2014)26)
McGaw Hill 7S55-2-2] wpl2) Ao i) 2), AAAL AAAE o=
ARZAE A AukE o 2 DBBE AFH] A7) DBE ¥4 v CM at Risks=

WAl wEo|gkeE o] Fo] e Ao = FANFH L

24) Guru Diraviam and Daniel Tran(2016). “An Empirical Performance Comparison Of Design-Bid-Build
And Design-Build Highuway Prgects By Work Types”

25) J.Cameron Lampe(2015). “An Empirical Comparison o Project Delivery Method Performance For
Highway Construction Projects”.

26) McGraw Hill Construction(2014). ‘Project Delivery Systems : How They Impact Efficiency and
Profitability in the Buildings Sector’.
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TAM R AHET, aY Al AAARE AA/AA ) GAE T DB el ¢
S HrHE vElal vk 94 @ TRAA 3EAY) ) ea AAWA 2
28] Al disire AA/AAV HAE DB o] Eapa el Fofstal itk
(< 7> FX)

<E 7> MIE Y7| st 2o W u
ASAL SE HAAL SE

T Design Design CM at Design Design CM at

Bid Build Build Risk Bid Build Build Risk
Argde| Mzt L) [ L) [ L) O
AR ch= O o L) ©) [ ] LD
Z& 4 O [ ] L) L) O L))
et okE O [ ] L)) L) O O
EEZ o|AE JHH O o ©) ©) LD LD
MY Ehat O [ ] L) O L) O
Z2MA TN Y O o L) O o O
25 2y Za O [ ] L) O O L))
HAMYE T O (] O ©) [ ] L
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Abstract

Performance of Turnkey Delivery Methods in Korea

Recently, use of turnkey delivery has declined owing to an increase in
spread of negative perceptions in the Korean public sector. Simultaneously, instances
of failures in the bidding of turnkey projects have significantly increased, and owners
and contractors have started avoiding such projects. In other countries, however,
application of the turnkey delivery method has demonstrated trends, such as reduced
project cost, reduced project schedule, improved process efficiency and fewer changes
mn orders. As such, the future of turnkey method appears bright with a high
percentage of owners, architects and contractors expecting to see increased use of
this delivery system, as per results of a survey performed in the United States.

The proposed study, therefore, aims at investigating the performance of
turnkey projects in Korea, and to this end, surveys and case studies were conducted

and conclusions were drawn to improve the performance of turnkey projects.

As per results of the proposed survey, excellent results concerning
mprovement in constructability and planning of businesses, application of
state-of-the-art technology, and increasing client satisfaction are expected. In
particular, use of the turnkey delivery method has been proposed for high—end
projects and large complex projects, thereby resulting in a technological competition
among companies and improvement in technological prowess of the industry.

However, there exists a lack of success concerning integration of design and
construction aspects, such as reduced project cost and schedule. In order to facilitate
turmkey projects achieve performance at par with other countries, institutional
systems and project environment conditions, which limit integration of design and

construction aspects, require implementation of significant changes.
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