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Investigation of Performance Defects for Design/Build Construction

Projects

Student : Ming-Hsiang Kuo Advisor : Dr. Wei-Chih Wang

Department of Civil Engineering
National Chiao Tung University

ABSTRACT

The direction of global trend and the encouragement of Government make the
Design/Build construction projects increase, especially in Taiwan high-tech construction
projects. But the related research focus mainly on analyzing the purchase model and benefit of
Design/Build construction projects, rarely on investigation of performance defects. Therefore,
the purpose of this research is to find'out the performance defects via the case analysis of
high-tech industrial facilities. Besides, thisresearch also discusses the correlation intensity
between design activities in Design/Build construction-projects via defining the correlation
factors. Consequently, in additionto.understand-the route which information passed, we also
realize the level of correlation intensity between design activities. Moreover, we can extend

the topic to the scheduling of Design/Build construction projects.

Key words : Design/Build construction projects, performance defects, correlation.
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A turnkey construction contract is a contract which holds a single entity responsible
for the design and construction of a specified facility. The entity may be a single party or
an association of firms necessary to,design and construct the project. Award of such

contracts may be negotiated or’competitively bid and may be reimbursed on many bases,

including lump sum, time and materials, cost plus.fixed fee etc.
2. RZAER 1 42f742 ¢ (FIDIC):

k@ (Turnkey)

The turnkey method of project achievement involves with a single company for the
design and construction of a complete project ready for operation with some
responsibility for subsequent operation. In some instances, this arrangement may include
provisions for financing the project. The owner or ultimate client retains the

responsibility for maintenance and operation of the facility.
SR g 1993 £ e R AY ¢ F AP 4T

(1) zx3+/*s 21 (Design/Build)
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3.

TR Thd - BARSHES RS F AP AINR A 1T

Combined project team/organization is responsible for all design

coordination/construction.

o fhd TR BREEAPME S T ETZIARYTT

® Design/Build team provides initial financing
® Team retain ownership until project completion
FRERFE § (AIA):
(1) x:+/»s1 (Design/Build)

sl TR A R R B FF 2

feFE 8- 2 M ELe PR e P R A AR X A

-

S RS LEE T - o) Ll

In the design/build delivery approachy;, responsibility for both design and
construction is vested in a single entity. ..., the owner writes one contract, assigning
“single point” responsibility for the project. The design/build entity usually
proposes the design and the construction price simultaneously, and the construction
commitment is made very early in the process. Design and construction may or may

not be fast-tracked.
(2) & (Turnkey)

PRe g FETRPEL @ R RYFARNRFE L LR

VO ORFRAEE R e B E BT YT R R AR RS

“Turnkey” is a team often used interchangeably with desigm/build. ..., turnkey
contracts generally go beyond design and construction, with the vendor providing
other services such as site acquisition, financing, start-up, operations and

maintenance, or staff training.

2-3



4. & W EHEY « (United Nations Centre on Transnational Corporations )

fve &% (Turnkey contracts)

e ROTHL TREL R AP TR L KA RS Y
Fa 2 PRI IT Fd REF L 2IRRTFIZFHFE

This arrangement, also known as a “design/build” contract, covers the design,
constructing, equipping and complete preparation of a facility for operation. The
contractual separation of design responsibility and construction responsibility is
eliminated, as the purchaser and the contractor enter into an agreement in which the
contractor undertakes the responsibility for the design and construction of the project in
conformity with the requirements set forth by the purchaser. The contractual
responsibility to the purchaser for full performance in all phase of the project falls upon

one entity.
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4.1 k% 1 42 (Concurrent Engineering) sz %

Ir#% 1 42 (Concurrent Engineering) 32 & g 1971 #d Abermathy 5 =t 3% 1) » &2
BE AL A AT MRER R o @ e 1A LAk R 0 F A3 1988 £ 0 £
% DAPRA ( Defence Advanced Research Project Agency ) z_ 3+ & DICE( DAPRA’s Initiative
in Concurrent Engineering) [3#& P »2002]-, Prasad (1996) 45 41 # 1 A28 F b i

E

“Concurrent engineering is‘a systematic approach-to the integrated, concurrent design of
products and their related process; including-manufacture and support. This approach is
intended to cause the developers, from the outset, to consider all elements of the product
life-cycle from conception through disposal, including quality, cost, schedule and user

requirement.”
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4.3 Dependency Structure Matrix (DSM )
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Dependency Structure Matrix €_1981 # d Steward #r#& d1 77 ;2 » H ¢ i L @f %
&= bz i % (Independent ~ Parallel ) ~ 4p iz 14 i % ( Dependent ~ Serial ~ Sequential ) >
ME RS 484 ¥ (Coupled ~ Interdependent) % 3 %f > 4@ 4.1~ 4.2 #7577 o

Three Configurations that Characterize a System
Relationship Parallel Sequential Coupled

Graph
Representation _’n"ﬂ"

Bl 41 DSM iF %R 455 4]- 1 Bl % 7
[ 734 %k : A Yassine » 2004]

Three Configurations that Characterize a System
Relationship Parallel Sequential Coupled
A |B A |B A |B
DSM
- A A A llix
Representation
5, 1 38 x B x

B 42 DSM it £ 8 5453]-12 DSM 4 7+
[ 54 % : A Yassine » 2004]
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Bl 4.3 Binary DSM
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LRI H SRR

Thomas U. Pimmler,

Steven D. Eppinger

i% i 4 B F]3 % @ Spatial ~ Energy ~ Information 2 Material =

(1994) o AR Ed-2~+2 E 5 ABERE o
A. Yassine, % i Sensitivity 2 Variability k=& BB+ o 2 WA T8 B ITE
D. Falkenburg, SR EERM B R 2 AT TEIERT R T
K. Chelst THARRLAER  CRFRT G 0~3 - B iiApk o Fl B L
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(1999) 2 50 w123~ 4+6-9)-
. _ 2 Information Variability 2 Task Sensitivity & #]+ 3 #7& & 7
5 z):r\\IiIe'IA\I'EY\all\Slzli?r?é Information Variahility # 5= 7 3 % # ¢4 %42 & ; Task Sensitivity
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~3 FlpApEE 12 3 weak 5 34 4> moderate 5 6~ 9
(2001)
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" WM R A S 02025050752 1 %5 %5 kit
(2002) X p £ Gl 2 o RIS R=1-5 it G o
Sh"lf;el_(i:nhe”' f1% AHP e © B {1357,92468}% &% %4 | IEH 5%
(2003) Flgro Bhl RTH B T MR R -

Hyun Jeong Choo,
Jamie Hammond,
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