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ABSTRACT

A STUDY OF STEEL STRUCTURE DESIGN & BUILD SYSTEM
IN CONSTRUCTION INDUSTRY

Lee Kok Sheng

Steel structure is the most popular building fragnéystem applied to the industrial
building such as manufacturing plant, warehousetofg, power plant and aircraft
hangar due to its speed of construction and easiesign. Therefore, several steel
structure fabricators are appear in the constrngtidustry as a design builders that
provide one stop solution services from designriéale and installation service to
expedite the project delivery lead time. Design#ldbsystem is one of the efficient
procurement systems introduced to address the egablassociated with the
conventional design-bid build system and its inrivea practices have been

developed to cope with the rapid growth in the tamsion industry.

The aim of this paper is to investigate the impdrtavel of the key selection criteria
in steel structure design and build contract oferkht type of the profession in the
construction industry and compare to the conveatidesign bid build system. The
expectation of the research result will be the &election criteria on steel structure
design and build contract selected by differenetgp profession on the needs that
are relevant and value to them. Beside, this pafser presented the challenges in
implementing steel structure design and build @mitin construction industry and
strategies to overcome the challenges in ordendmease the usage of design and
build system in result to be more adaptable inte turrent steel structure
construction market. At the end of this study, tiesign builders knows the needs
from different profession on the steel design amittsystem and align their strategy

to meet client expectation.
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CHAPTER 1

INTRODUCTION

1.1Background

In the current trend of construction procurementhoé@ologies, design and build
procurement systems have gained the attentioneofnithustry as a whole. Design
and build contract can be apply to the entire mtope separate into few packages in
order to achieve the optimum result during progeatcution. Steel structure package
are the most famous package that project ownerdeitide to go for design and
build system as it can bring several benefit tadGénerally steel structure package
under design and build contract will be in a lumamsbasis which include other item
such as metal roofing, roof insulation, rain wageonds and any other accessories
that attached to the steel structure. Besides] steacture is the most popular
building framing system applied to the industrialiling such as manufacturing
plant, warehouse, factory, power plant and airctafhgar due to its speed of
construction and ease of design. Therefore, sewsteal structure fabricators are
appear in the construction industry as a desigliérs that provide one stop solution
services from design, fabricate and installatiomvise to expedite the project
delivery lead time. The most favorable reason thaject owner chosen steel
structure package to be under design and buildracnis design builders can
provide schedule adherence as well as take fuoresbility for all the coordination

work from head to toe of the project stage. Thesigh & build system is proof to
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be an efficient procurement systems introduceddaress the problems associated
with the conventional design-bid build system asdnnovative practices have been

developed to cope with the rapid growth in the tamsion industry.

Under the steel structure design and buildkages, project owner in
selecting a capable and reliable design buildersritical to the success of the
projects. Thus, a set of selection criteria to qualify the design builders and reflect
clients’ needs is important in the early stagehefproject. In the design & build field,
although various researchers and organization iuveified many selection criteria
for design-buildersfew have make an analysis to weighting selectioterca for
steel structure design and build contract in goesgire survey and make a
comparison to the conventional design bid buildtesys on different types of
profession in the construction industry (Palaneeaswa& Kumaraswamy, 2005).
Besides, design and build system also encounteeraewchallenges during
implementing this innovative procurement methodhia steel structure construction
packages. At the end of this paper, a set of gjiedeare develop to overcome the
challenges to increase the usage of design and bysitem so that it will be more
adaptable in to the current steel structure coastnu market. This study will also be
a reference to the steel structure design builtersign client expectation during

tender stage and project execution.
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1.2 Problem Statement

The construction industry faces critical challenge® to the economy crisis that
happen recently. As a whole, the industries arepedibrming well and suffer from

the low profit margin, persistent project overrunsschedule and budget. A survey
from UK construction industry showed that profitngia on construction work is 1-

2 % (Yeo & Ning, 2000). Construction industry perf@ance can be improved by use
of an appropriate project delivery method. Desighwid method is consider one of
the appropriate method to improve the overall castl time compare to the
conventional method (Konchar & Sanvido 1998here are various criteria which
must be taken into consideration in the steel gireadesign & build delivery system.
Such as price, experience, design software, dgliveie, past performance, financial

capability, responsiveness to the RFP, and quadityrol system.

In the current steel structure design & build markibere are several
selection criteria for the design-builder to meed @ order to fulfilled client from
different type of profession in the constructiomustry. Criteria selected by the
client needs to be identified for the potentialcass of future projects. It's important
for both client and design-builder to keep accuhas¢orical records of past projects,
and use that information and attempt to repeatesscon future projects. This
research explores the criteria that pre-selectéldemuestionnaire survey to 5 type of

profession to investigate the important level @st criteria to the client.
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The five type of the profession that selectedhis research is architect,
consultant engineer, contractor, quantity surveya owner or developer. The steel
structure design & build contract will be award thyese group of profession if the

design-builders meet the requirement that they .need

1.3AIm

The aim of this paper is to identify the challenge@smplementing steel structure
design and build system in construction industrg amercome the challenges’ by

developing the strategy to increase usage of desidrbuild system.

In order to know better on key criteria to seldw steel structure design
builders, this study is aim to investigate how eliént type of profession in
construction industry looking at the selection ené for the steel structure design
and build system and compare it with the currensigfe bid build system.
Throughout the analysis on the selection criteelavior on each profession, design-
builder will be more confident to align project o@nneeds and deliver the design

and build project in an effective way.
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1.4Objectives

The objectives of the research are:

)] To investigate the important level of the sealattcriteria for steel structure
design & build system through a quantitative questaire survey research method
to different type of profession in the constructimwolustry and compare with the

conventional design bid build system.

i) To identify the challenges in implementing ste&ucture design and build

system in the current construction industry.

i) To develop a strategy to increase the usagthefsteel structure design and

build system package in the current constructiciustry

1.5Scope and Limitation

This research focuses on analysis of the key saectiteria for the steel structure
design & builds system in the construction indugitinpugh questionnaire survey that
cover different type of profession in the field. efa are architects, consultant
engineer, contractor, quantity surveyor and owierdevelopers. This research are
focusing on the steel structure design & build paekinstead of the whole project

including others packages such as earthwork, nemefoent concrete work and the
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mechanical and electrical work for the building.this study, 10 selection criteria
have been pre-selected in the questionnaire stwoveyferent type of profession.
There are company financial backgrounds, price roffe-house design team
(Technical knowledge), quality control system, eigrece in the industries, contract
terms & conditions, delivery schedule, erectioresabtandard, project management

system and value engineering (Propose better souti

1.6 Chapter Outline

This report contains a total of five chapters. Eabhpter carries a different main

function and is summarized as below:

Chapter 1 - INTRODUCTION gives the overall view thie research studies that
covers the background of design & builds systeroblgms and questions, aims and
objectives, scope and significance of the resesrt¢he constructions industry. The
summary of the research methodology and approaghktiter with the outline

structure of the project will also be discussed.

Chapter 2 - LITERATURE REVIEW provide a review orepious article, reports,

books and research to have greater understanditigeofationale of research and
knowing the research gap to improve the researdlitgu The advantages and
disadvantages of design & build system with theveotional procurement system in

the construction industry will be one of the toghat discuss in this chapter.
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Chapter 3 — RESEARCH METHODOLOGY discuss in detail the possible
method that may be used to establish the relatipristween type of profession and
the key selection criteria to adopt design & bsydtem on the steel structure design
in the current construction industry. The methodh& data analysis, sequence to
carry out the research and description of the tmdedata analysis method will be

also being clearly stated in this chapter.

Chapter 4 - RESULTS AND DISCUSSION to show the lestithe data analysis
based on the data collected from the questionrsirgey and illustrate in the
appropriate format. The questionnaire survey resillt be revealed on the key
selection criteria from different type of profegsim the construction industry and
discussion on the result with the suggestions geravement of selection criteria in
general. Furthermore, discussion on the strategpviercome the challenges in

implementing design and build system will also beer in this chapter.

Chapter 5 - CONCLUSION AND RECOMMENDATIONS revigitevious chapters
and give objective comment on the selection catésr the steel structure design &
build system in the construction industry. This miea also summarized the key
selection criteria on steel structure design & dwslstem from different type of
profession as well as in overall construction indusBased on the result results,

recommendations for future research have to bedired in this chapter.
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CHAPTER 2

LITERATURE REVIEW

2.1Definition of design and build system and conventimal design bid build

system

2.1.1 Design and Build System

Songer and Molenaar (1997) define design and lsystem as the innovative project
procurement system in which the design-buildergastractually responsible for
both design and construction. Design-builders mtew one stop solution service for
design, fabrication, erection, quality, cost cohtschedule adherence as well as take
full responsibility for all the coordination workdm the proposal to the construction

stage.

Khaled and Nabil (2004) mentioned the primary berefdesign and build
system is to have one party responsible for theldpment of the project and save
time by overlapping design and construction phaSéerten the project lead time
result in cost saving for the management and pnedirres cost at site for design-
builders. Same goes to project owner to occupytlieing earlier and start generate

profit.

Next, design and build system introduce to addtlesproblem associated

with the conventional design bid build system amddpe with the growth in both
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the private and public sector (Edwin & Ann, 200%)ith the current fast track
construction behavior, design and build procuremsystem will stand a better

advantage compare to the conventional design bid bystem.

2.1.2 Conventional Design Bid Build System

Design bid Build known as a most common projectcprement system in the
construction industry (Miller, 2000). Under thisopect delivery method, project
owner procure design and construction service séggr through the well-
established selection process while designer selebased on qualification and
construction firm selected based on price (Susawvgsini & Jin, 2013). In design
bid build system; there are few parties involveobefthe project is advertised for
tender. First, the architect develop the desigrcepts based on owners needs and
structural consultant design and prepare for thesttoction drawings to quantity

surveyor to call for tender.

Secondly, contractors pick up the tender documadtraview a full set of
plans and specifications to prepare a bid propo$athe contractor's price is
acceptable, the owner will sign a contract with toatractor and construction can

then begin.

Under design bid build project, owner retains digant interface risk
between the designer and builders. As clients signtracts individually with

designers and builders, there is no contractuald boetween them, except the
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channels for coordination and communication (Ts&nilin-Lan, 2009).Therefore,

project owners need to pay extra attention on tlmedination work during execution.

2.2 Types of Design and Build Contract

2.2.1 Turnkey design and build

Masterman (2003) discussed the turnkey design anld loontract as a project
delivery system that including installing and corasmning of the plant equipment
together with operator recruitment and trainingdme organization to ensure the
plant can operate and maintain well under turnkaytractors. Where by the plant
owner just need to insert the key into the lock &mthed it to operate the plant

immediately with all facilities ready.

Turkey design and build concept is first introducdJnited States in early
1900s and widely used in private sector on comjpleduction plant such as oll
refinery, power plant, manufacturing plant and othecess plant with machinery
involve. This type of design and build system galgrapply in the process

engineering industry rather than construction itigus

2.2.3 Pure design and build

The general contractor under the pure design anld loontract are aim for a
complete total solution to client with sufficient house design and construction
expertise to resolve any task that arises fromptiogect owner. (Rowlinson, 1987)

The major different between normal design and baiid the pure design and build
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system is that the former method provides a besgek&gn solution to meet client’s
specific requirement while the latter giving a \v&kngineering solution by providing
in house proprietary building system that may mdiyyfsatisfy to the client need but
giving more benefit on the design concept, sequeheerk that may lead to saving

in time and cost of the project. (Masterman, 2003)

With the pure design and build contract, projectnewhave to pay more
attention to check and confirm the proprietary dind) system propose by the builder
are safe to build. Therefore, common constructi@ctgce under this type of design
and build contract will require a third party pregeonal person to counter check the
design and give a certain confident level to treggmt owner. Beside the design issue,
owners have more risk to deal with the contractaftatontract rather than any other
nationally recognized standard form therefore, gmbpwner have to be more careful

on the evaluation on the contract terms.

2.2.4 Competitive design and build

Under the competitive design and build system,gqatopwners will engage with the
consultant to develop a brief design outline assisto the tenderers. Hence, pre-
qualified contractor will come out with the conaegit design and specific material
according to the design outline set by the owneossultant and submits the
proposal with their bid just like the design anddbaontract.(Chimay & Nosa, 1996)
This method gives the project owners more confidémte carry out tender process

with their own in house experience consultant andimilar type of projects as well
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to minimize the difference on the design concepmt thubmit by the normal

individual design builders.

However, although the design outline is prepargdolvner's in house
consultant, the design builders also responsibltherstructure design and ensure its
fit for intended purpose. By then, the project ovenill evaluate the tender base on
the relevancy to the consultant prepare desigrineudind the value that the design

builders provide to the client to achieve the optimresult.

2.3 Advantage and Disadvantages of design and build dgs compared to the

conventional method

2.3.1 Advantage

Design and build system is considered to be th&esagproject delivery system.
Konchar and Sanvido (1998)d an empirical research study and indicated tinat

delivery speed of design and build system is fastanpare to the conventional
design-bid-build system in U.S. This is mainly besm of the nature of design and
build system encourages overlapping of design amdtouction process, which can
shorten the delivery schedule and improve projemhagement efficiency (Gordon,
1994). Besides that, the buildability of the desigurk will be greatly increased due
to the early input of construction knowledge to ttiesign process and close
communication among project participants providedt tthe client’s requirements
are specified clearly in the beginning stage (So&gklolenaar, 1997). Furthermore,
early completion of the project will also providest saving and earlier use of

facility to the end user. On the other hand, cotiveal method has often been
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criticized for its disadvantage on integrate th@asate design and construction
functions and impossibility of the contractor be@agninvolved sufficiently early in

the procurement process to have significant camioh.

The design & build system also provide close maheship between the
designer and contractor, and better buildability lwad to cost reduction at the same
time increase the value of the project (Songer 8eévlaar, 1997). The single point of
responsibility will motivate design-builders to fescreative design and construction
solutions, which will, in turn, improve the overgltoject performance. As compare
to the conventional design bid build project, itensumed more time on the
contracting part with the designer and contraatothie tender stage. The one stop
solution concept give a full responsibility to tkhesign-builder will also reduce
claims and litigations. Some others research shavthe owners might have lesser
controlling power over the project quality and dgsioward design & build system,
however there is no valid reason for the constonctjuality in design & build
system to be lower than the conventional desigrbhitd approach. (Ndekugri &

Turner, 1994)

In addition to the advantage above, DB system ssmure the certainty of
project cost and schedule at early stage. The BEsycontract normally award in a
lump-sum basis which able to provide owners witHyeastimation of project cost
(Rowlinson, 1997). With only entity to have thealotontrol over design, scope and
budget, DB system offers higher possibility of coetipg the project on time with
the available budget that set by the owners. Furtbee, improvement of the

communication with the in-house designer and th&igtebuilder can reduce the
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possible design changes which expose can leadjecprcost increase (Bramble &
West, 1999). For the conventional design bid bpirlgject, the contractor tender their
price in the bill of quantity that provided by quigy surveyor in a provisional sum
basis and it might expose owner risk while havimgprein quantity calculated,
contractor over price and underprice due to humaar eand error in material
specification which will substantially increase thmject price. At the end of the
project, they will be the re-measurement procesglwhkvill increase on the man
power from both parties to verify all the quantstypplied and quality of the work

(Griffith & Sidwell, 1995)

2.3.2 Disadvantages

The major disadvantages on the design and builtersyas an alternative project
procurement method compare to the conventionagddsd build system will be the
tender price. Project owner foreseen that the demigl build contract with the single
point of responsibility on the contractor can shorthe construction period and have
a certainty of the project price. However, mosthaf contractors included those cost
in the project costing and it may turn out to bghler compare to the conventional
system (Hamimah & Fauziah, 2001). This will be esolved with the conventional
design bid build system where the risks are wedtrdiuted to each party. While
owners are making the decision to have a designbaild contract, they might be
involve in a high cost tendering cost to be pay twtthe unsuccessful design
builderss (Franks, 1992}.is simply because of an expensive commitmenhédry
the contractor on the engagement of consultanpsepare and produce the proposal

design and estimated costs. The contractors amgbinbnsultants have to be
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remunerated for their expertise and the work ddhés may prove to be worthless if
the contractor is not successful in the biddingcpss and the cost of the work will
transfer to the contractor. However, in the conwerall process would not have this

issue as the contractor only involved in very mimimtender cost.

Secondly, design and build system have less fliyiih accommodating
client changes in design. Although the provisiortha contract allow for variation
orders, it is considered disruptive and will affded cost and time of the project. The
more important is that the cost involve to chargedesign is higher compare to the
conventional method as the contractor has to irratp the new design fee and the
preliminary works done and in some cases, may cthiect loss and expenses from
the client. Furthermore, the design builders istledtto claim for time extension for
changes made by the client. As compared this todhgentional method, client only
need to pay for the additional item based on therate stated in the bill of quantity
and escape from all the re-design cost (Hamimaha&zRh, 2001). Therefore,
design and build system are not really suitable tf@ complex building as the

chance expose to changes is high compare to stfargbard building structure.
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2.4 Design & Build Project Selection Criteria

2.4.1 Introduction

In order to have a great success in a design aitd joject, selecting a capable
design builders has long been regarded as a toptprio the project owners in the
tender stage (Molenaar & Songer, 1998Bherefore, a set of selection criteria to
reflect clients or decision makers needs to achigwgect objectives are greatly
important (Masterman & duff, 1994)n real construction practice, there will be a
chance for different profession in the constructindustry to award and decide
which steel structure design builders to perforre thork. So, there will be a
different point of view on the selection criter@lie a focus on for each profession.
Bo Xia and K. Molenaar (2013) summarized twenty-sedection criteria and
classified them into ten categories, i.e., pricgpegience, technical approach,
management approach, qualification, schedule,gEftrmance, financial capability,
responsiveness to the request of proposal, and $tgims in descending order of
their relative importance to the owners itself. Thsult of this analysis showed that
although price still remain the most important seten category but its relative
importance compare to others categories has dddigaificantly in the recent years.
The qualification, experience and past performabgecontrast have become more
important to design and build project owners fdesting design builders. With the
result showed above, the continuous study on thectsen criteria on the steel
structure design and build project has been extenthe contractor, architect,
guantity surveyor and consultant engineer to amalye focus on the selection

criteria on each profession.
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However, to appoint design builders through theetisselection criteria
discussed above are not an easy task for the grofes the construction industry.
Different sets of selection criteria and their weiggs in request for proposal reflect
different requirement of the profession toward thesign builders. So, decision
maker from different profession shall carefullyidefand summarize the evaluation
criteria for specific focus and expectation on fireject in order for the design

builders to match the client needs (Bo Xia & K. Eiohar, 2013).

2.4.2 Selection Criteria for design and build

2.4.2.1 Price

With refer to the selection categorized by Bo Xral &.Molenaar (2013), the
frequency of price appear in the request of prdposatent are the highest
compare to others criteria. The price mention watebe the proposal price or
price breakdown for the entire project and alsosater of the life cycle cost of

the project to achieve sustainability.

2.4.2.2 Experience

Design builders experience are the second highegtiéncy which evaluate the
contractor experience toward the value enginegringosal, LEED and the local
environmental with the comparable projects andlifeas. General experience
with design and build process will be on of the leson criteria under

experience category.
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2.4.2.3 Technical approach

Technical capability of the design builders camsigantly lead the project to
have a optimize design on the project. Thus, inskodesign capability and
creativity will be one of the decision maker comsations in the tender
evaluation stage. On the other hand, contractolityalio achieve LEED
certificate and environmental mitigation design raggh will be added

advantage under this category.

2.4.2.4 Management approach

Project management system is one of the main fdausig tender evaluation,
decision maker will look at the company organizatstructure, stability and
project staffing to make sure there can deliver anagement plan for cost,
guality, safety and risks as all these will greatiguce the chances to cause the

project to delay or additional cost.

2.4.2.,5 Qualification

Qualification will be one of the minimum requiremdn enter into a project as
the proper license or resume of all key persondlsarbcontractors will be take
into consideration of the project owners. Besidesfficient available staff
resource within the team can ensure the projectbeadeliver on time without

hiring new staff or labor which are not familiartivthe existing project.
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2.4.2.6 Schedule

Project scheduling to meet the client required time is always to be in the
consideration to ensure the proposed schedule doylélsign builders are logic
and take consideration of the uncertainty mighthla@pening during project

execution.

2.4.2.7 Past Performance

Design builders past performance will be a guidelio the project owner to
evaluate the contractor performance on similargmtsj with relative to budget,
schedule, quality, safety, and compliance to lawgulations and requirement.
Previous owners satisfactory will increase the iclanit level to the project

owners on the contractor can be perform the samnte bis/her project.

2.4.2.8 Financial Capability

Design builder sufficiency and stability of finaatresources can well satisfy the
project owner by ensuring the warranty of the pbjean be claim after the
project completion. This will also be ensuring e tinsurance and bonding

capacity by the design builder.
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2.4.2.9 Responsiveness to the RFP

Under the responsiveness to the request of proposgéct owners expected the
proposal by design builder can be submit on timd aomply the entire

requirement stated in the request of proposal deotinThe understanding and
insight related to project and owner needs can algjh the objective between
project owner and design builder. Presentation iatetview performance can
also bring significant impact to the project owtehave confident on the design

builder to deliver the project.

2.4.2.10 Legal Status

Lastly, the current legal status including suittaim, conflicts of interest,

bankruptcy will be a consideration to the projeaier contract department to
ensure the contractor have not involve in anydtiign history. If happen to be in
one of the above mention, the design builder agaired to explain the situation
during tender interview to the project owner to dn@/mutual understanding on

the legal status that hold by the design builder.

2.4.3 The decision maker for design and build project

2.4.3.1 Developer or owners

Developer or owners is one of the key stakeholderthe development and
projects that make the decision to choose whichgdeand build selection

criteria are important to them. According to theaberg and Barton (2007)
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research study to analyze the evaluation criteriéederal design-build request
for proposal the result of the analysis show thiatep experience, technical and
management approaches and the qualification aren#jer group for selection.
In addition, the categories of price have higheigiing and its means the

owners are more focus into the price offer by tegigh builders.

2.4.3.2 Architect

Architects play a very important role in design dmild project by helping client
to draft out the minimum requirement and buildinglioe for the design builders
to proposal their own value engineering proposath&ect engages by owners
as a lead to run the project and award the contoatite contractor. Therefore,
understand the architect needs will be one of thvartage to the design builders.
Their major concern will be the adequacy of curreahtract provisions in
defining their design responsibility in the deseyrd build contrac(Chan & Yu,
2005).In Chan and Yu (2005) research, the architect wbkidto have a proper

form of design consultant agreement between cawotrand architect.

2.4.3.3 Consultant engineer

In the conventional design bid build project, cdtesu engineer take a role of
design the project to the owners and have a fapaasibilities toward the design.
However, consultant engineer in design and buitgeat will act as a role to help
owners to manage the appointed design buildergh8@ngineer will be more to

project management in the design and build contidety can be either engaged
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by the client to manage the project or as a pattmére design builders to bid for
design and build project. For the engineer engag¢éhb owner, they will be
more particular into the technical capacity of ttesign builder while doing the
tender evaluation. As per research, most of thesutant required design
builders to have an independent checker to couteck on the design and the
checker have to liable for his/her comment andrilcsion given to the design

builders ( Chan & Yu, 2005).

2.4.3.4 Contractor

Contractors are the executer for the project anstmithe time the schedule and
price will be most important to the contractor &gyt wish to complete the
project with lower cost and faster schedule. Theeefcontractor may look for
design builders to perform part of the job to miizienthe cost of the project such
as steel structure design and build and others gg@sk involved specialized

knowledge and experience (Gransberg & Barton, 2007)

2.4.3.5 Quantity surveyor

When owners chose to have a conventional methodetwver the project,

quantity survey is a must for owners to calculatd preparing the entire tender
document for the contractor to bid. However, clistil can appoint nominated
design and build sub-contractor to participanthie project. Therefore, quantity
survey usually need to pre-qualified the designdeus on certain package in the

very beginning stage. It's important to identifetiupport needed by the quantity
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surveyor during the pre-qualification process. Adang to K.Al-reshaid and
Kartam (2005), criteria used in the pre-qualifioati process will be the

credentials and experience of the various desigddrs.

2.5 Challenges face by project owners on design and ldiprojects

As per discuss in the previous section on the adgas and disadvantages of design
and build project with the conventional design bidld procurement system. Design
and build project delivery system brings variousige disciplines and construction
together to minimize incident of re-works that lésu cost and time savings for the
project owners. However, it's still face some cbafles during implementation of
this innovation system in the construction industrylifferent stages (C21 Steering
Committee, 1999). The main reason may be due fegirowners felt that they need
to bear more risk on to the design and build ptojaccording to the research by
Ling and Poh (2008) on the problem face by prajectesign and build project, they
conclude that the project owners will face morebpgm and challenges in the early
stage such as during tender preparation and ei@iuah preparing all the tender
document and brief that suit to owners need andcBef the most appropriate
contractor to perform the work. Besides, they alsaclude that engage a project
management company in the early stage of the gropt minimized the problem

encounter during preparation and execution.
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2.5.1 Tender Preparation

Tender preparation will be the first step after greject owners decide to go for
design and build contract. In this stage, projeaters will engage project managers
or in house project team to prepare the requesproposal (RFP) document that
clearly defined the scope of work. Design and butdject delivery is more on
labor-intensive and technically demanding for theners than the conventional
design bid build contract (Fahmy S & Jergeas, 200d¢refore, for owners that are
not familiar with the knowledge of construction ustry, design and build might not
be suitable for them. It is mainly because of tiers can’t develop a clear and
comprehensive project brief during tender prepamatiNdekugri | & Church R,
1996). In the pass research study have shown ¢nadet preparation stage is the
most critical element of design and build systemb® successful (Songer &
Molenaar, 1997). So, it is recommended that owrveith no in-house project
management team have to engage project manageuamtity surveyors to help
them prepare design and build tender documentseanekst for proposal, decide on
conditions of contract to be used and level of nmfation to be provided to the
tenderers. Next, previous studies had emphasizdib more detail scope of work
in the tender document can lead to lower cost ahedule growth (O’ Connor, J.
Vickroy G, 1985). However, owners should resist tiaptation to offer solutions
and focus instead on expressing their needs andreetent. It is recommended that
project managers help owners to identify the cobepkcope of works to avoid
uncertainty and providing contractors with oppoityirio claim after the contract

awarded.
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2.5.2 Tender Evaluation

Tender evaluation is the next stage after prepattiegtender document and it's
important to evaluate the appropriate design brsldbrough the comprehensive
selection criteria that set by the owners. The gtediuilder with high technical
expertise and health and safety management cayahili be stand better chance to
satisfy the owner’'s expectation (Ling & Chan, 200¥%)ith the comparison in
between design and build and design bid build ptpjewill be difficult to evaluate
design and build tenderer because need to lodiedidth aspect of price and design
concept. The evaluation process will be more diffiaf the owners brief is
ambiguous and does not communicate his expectatitile project manager or the
guantity surveyor in the early stage during tenpexparation (Masterman JWE,
1996). In detail, the owners have also evaluatedthdr consultants engaged by
design builder are up to the standard or not. Titer@ for evaluation have to
include consultants’ financial capacity, level ofpertise, and experience in design
skills and track record in design and build ten@eubr M., 1993).Due to the
challenges face while doing the tender evaluatioa time taken to award the tender
is inherently longer compare to conventional straifprward tender that allow
owner to compare “apple to apple” based on the iisted in the bill of quantity.
Therefore, project managers must have a knowledge experience to evaluate
different aspects of design builder project perfance and make a judgment on the
best value given instead of award to the lowestephidder (Ling, 2004)Besides,
the project owners also advised to have a predpation before accepting the
tender from design-builder. Pre-qualification ispontant to reduce the number of

proponents to three or four to allow better contfmetiin the second phase (Jergeas
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G & Fahmy S, 2006)The pre-qualification system should reflect cliaeeds on the
selection criteria and weighting of criteria so thielder can align their proposal

accordingly.

2.5.3 Design Stage

Once contract awarded, the design and build projpahager have a bigger
responsibility to integrate both design and erectibhe project manager will then
involve many important roles to play which normallges not have in conventional
design bid build projects (Stillman GR, 2002). Qufethe advantage of the design
and build project is having a good coordinationwastn design and construction
which the design team and construction team arerusame roof to speed up the
decision making process if any design issue aAsa{oye A, 1994). However, the

challenges face by the project owners is that tieebeing excluded from the design
builder team discussions and this may cause conuatiom breakdown between
project owners and design builder. Therefore, osraard design builders need to
have a good, proper and comprehensive checkingcanmimunication system to

ensure design is coordinated and construction demb brief by owners (Cecil R,

1983).In design and build contract, design builder wosildbmit their drawings to

owners for approval. However, owners felt that thewe to absorb more risk
because they need to approve design builder desigmrawings. It is recommended
that owners do not hold designers for reviews,siews, and resubmissions as it

would be counterproductive and may cause projedelay.
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2.5.4 Construction stage

In design and build project, owners feel they lasetrol of the design and
construction processes during construction stageitansimply because of owners
absence of overall design and construction in #®gih and build contract (Preece
CM & Tarawnah S, 1997). In result with this isstlee service quality experienced
by owners during the construction stage of desimghlauild projects has been found
to be less satisfied compare to design bid builojeot. Therefore, most of the
contractor failed to deliver what has been agreedhée contract and the service
quality performance did not meet to owner’s expemta(Ling YY & Chong CLK,
2005).In Ling and Poh (2008) research studies on thecdlffes face by owners
during construction stage, the result shown thatess/ sometimes under-estimated
the time needed to obtain statutory approvals rakg weeks to obtain and this may
cause the project to be delay. The another prob&mountered was when
contractors submit shop drawings or method stateteeowners for approval and
the owners are unsure whether the submission meetvhers needs or not and
sometimes the risk are passed back to owners becgubmission drawing approved
by the owners. Furthermore, owners are unsurextamieto which they are allowed
to check on contractors in a design and build ptogavironment. This will be one
of the disadvantages of design and build projeth@®wners do not have the benefit
of designer’s independent construction oversighklt monitoring on behalf of owners.
Project owners are recommended not to interface cthrestruction method and
sequence provided the propose method are safedoriséruct. This is to ensure that
project owners can enjoy the benefit on the deaiggh build contract whereby the

single point of responsibility is still with the sign builder.
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2.6 The success factors of design and build project

Several empirical studies relevant to the iderdtfan of factors influencing Design
and Build project performance were reviewed. Theaitf project success is
developed to set criteria and standards by whidjepr managers can complete
projects with the most favorable outcomes (Chan lgar; 2001).The success of
design and build project is consider as an intdagierceptive feeling which varies
with different management expectations, among pesrsand with the phase of the
project (Pariff & Sanvido, 1993). In addition, peoj owners, designers, consultants,
contractors, quantity surveyor, as well as subfemtdrs have their own set of
project objectives and criteria to define a sucadsthe project. Therefore, Muller
and Turner (2007) concluded that people judge tloeess of projects differently
depending on their personal objectives, and ithmthe case that one person judges

a given project as successful, while another judiges a failure.

Pinto and Slevin (1998) proposed 10 factors thay l@ng an impact to project
mission, top management support, project schedaledp client consultation,
personnel, technical tasks, client acceptance, toramg and feedback,
communication and troubleshooting. All of them weensidered as critical for
success at various stages of project life cycladdition, accordingly to Chan et al.
(2001) he has developed a series factors contnidput the success of design and
build projects which different from Pinto and skey1998). These factors are the
duties, responsibilities and capabilities of didfietr project participants including end-
users, contractor, architect and design consultantdesign and build projects.

Besides all that, Turner and Muller (200850 showed that a project managers’
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success at managing the project is dependent anctirapetence, particularly their
leadership styles comprising emotional intelligemoanagement focus and intellect.
In this research, we will further discuss on therdl end user, contractor and design
consultant attributes in the success of designkanid projects. Hamimah (2012)
have done a comprehensive research study througgtiganaire on the priority and

critically of each variable.

Mutual trust and respect between client and cotdratas been emphasized
by the profession in the construction industry mgartant criteria for design and
build project to success. In addition, to ensur®jgmt success, all project
stakeholders should share a clear understandingfinaincial and technical
performance required, install adequate communicatbannel, achieve a high
degree of cooperation, sharing of common project gmd develop an ability to
resolve conflicts quickly. It is important for gbroject stakeholders to understand
and accept their new roles and duties and theanskthe legal liability they have to
face in design and build project. With the greatmwork in between client and
contractor it can maximize the advantages of deargh build contract and deliver
the project with the optimum value and satisfact@yel for both parties (Ng &

Aminah, 2006).

2.6.1 Client & End User attributes in the success of degh and build projects

In Hamimah Adnan (2012) research, there are tatalariables identified through
the literature review that the client should coesid prequalify potential

tenderers/contractors, develop a clear understgndih project scope, assess
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contractor’s proposal thoroughly, develop a clekents brief, comprehensive
pretender site investigation and limit the chandecleent requirement during
construction. The result of analysis shows that t¢hécal factor is the client
developing a clear understanding of project scopachieving project success. The
second critical success factor will be the clidrdllsdevelop a clear client’s brief and
followed by the third factor is the assessment aitactor’'s proposal thoroughly.
The next factor is the design builders should lithé changes in client requirements
during construction and it will affected the prdjeltiration and cost of the projects.
At the end of the project, the overall performantdhe project will be disrupted.
Furthermore, the end user input to project is weryortant in contributing to design
and build project to success beside the abovallfsigtor. If the end users’ needs are
uncertain or ambiguous, it is difficult to develapcomprehensive and clear client’s
brief for the contractor to propose a suitable glesand construct the building.
Therefore, end-users should have a thorough umhelisiy of their own needs and

the same applies to other project participants&\gninah, 2006).

2.6.2 Contractor & design consultant attributes in the swccess of design and

build projects

From the same research by Hamimah Adnan (2012hercantractor attributes in
the success of design and build project. There rame variable listed in the
guestionnaire which consist of capable and havermpce in managing design and
build project, understand and commit to the achiex® of the project objective,
strong financial ability, establish a clear projegbals and direction to avoid
misunderstanding, develop design management egpertestablish building

knowledge during design development, using appabtgrbuilding technology to
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speed up project delivery, utilization of approfgiaonstruction methods and lastly
is the good relationship with the local authorithe result shows the highest rank
factor as the contractor is capable and has exmeriem managing design and builds
projects. Beside the factor listed above, the nedpot on this research also given
their opinion on the contractor shall have stromgp®rt from building material
suppliers to avoid uncertainty of material supgphyaddition, the decision maker on
design and build project believe that the contracoould have strong design
management expertise and project management cdpaiil understanding the
buildability of the project and develop a good desthrough the utilization of

appropriate construction method.
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CHAPTER 3

METHODOLOGY

3.1Introduction

Research methodology is the bridge which conndusidea and outcome of a
research. It allows the researchers to figure eutamaswer or outcome on their
hypothesis or problem found through various redearethods. Hence, a correct and
well-organized research methodology is always tbg &f success of a research.
Sridhar (2008) defines research methodology asemtfftc way which solves the

research problem systematically through adoptifeyvasteps logically.

The overall research approach consists of litegateview and questionnaire
survey which are designed specifically for achigvithe stated research objective.
Quantitative research method will be used in tesearch project to measure the data

to achieve the research objective.

The research adopted the quantitative method becaumbers represent
values and levels of theoretical constructs andcepty and the interpretation of
numbers is viewed as strong scientific evidencehoiv a phenomenon works

(Detmar & Boudreau, 2004). Quantitative research psoduce knowledge by
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capturing and translating objective reality intstédle hypotheses, in the form of

statistical analyses.

Data collection techniques by questionnaire surfeeyguantitative research
can be categorized into self-completed and intemtecompleted, both of which
will be use for data collection. In this study, thespondents will ask to rate the
important level of each criteria that set out ia tjuestionnaire survey. Where by 5 =
strongly agree and 1 = strongly disagree. The m@djoul frame for this study
comprised 5 profession types in the constructiatustry who have experience in
managing and procuring design and build projecter&hare client or developer,
architect, consultant engineer, contractor and tfyasurveyor. Questionnaires will
be sending to 30 people from each type of profesiioonline survey software and
email based on the 10 pre-selected criteria. Tlaeee design builder company
financial backgrounds, price offer, in house desigam, quality control system,
experience in the industries, contract terms amuditons, delivery schedule,
erection safety standard, project management syateinalue engineering service

which is more relevant to the steel structure deaitd build project.

The questionnaire contained three sections. Thiose& asked respondents
to provide demographic information about themsebses brief information relating
to the current construction industries market segmé&ection B will be the
respondent involvement and challenges face in stacture design and build
project. Where by section C asked the respondenatto and ranks the important
level of each pre-selected criteria on design amtll lproject and design bid build

project. In section C, respondent also asked te their opinion on the strategy to
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improve the implementation of steel structure desigd build system. Besides, the
survey package also comprised a cover letter gtdakia objective of the study as
well as the researcher brief introduction that seggther with the email and online
survey. A pilot survey was conducted prior to thajon fieldwork and minor
changes were made to the questionnaire. From thmeel questionnaires, statistical

analysis was carried out.

The hypothesis are made on the different type efpifofession in the industry
have their own focus on the selection criteriahe steel structure design & build.
The analysis of this research is able to give adgaerence to a design-builder
during project tendering to align project ownergdgas well as to each profession
in the construction industries to aware which cigtén steel structure design & build

system are important to them.

3.2Research Methodology Sequence

» Formulating Research Problem

e literature Review

e Conceptualizing a Research Design

e Selecting Research Methods

Data Collection

e Data Analysis

e Result

e Discussion

e Recommendation and Conclusion

— — —) — — e e )

€L

Figure 3.1: Research Methodology Sequence
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3.3Formulating Research Problem

The first step to do in the research methodologiprsulating a research problem.
Aim and objectives are determined giving the dicecbf research and allowing the
researcher plans and works towards the directiba.ability, workability, possibility,

scope and limitation of the research should all coasidered to minimize the

obstacles during the research is carrying out.

3.4 Literature Review

Literature review does not produce any new workdms the fundamental on issue
related with research topic to the researcher tiirothe work done by other

researcher including research, case studies, btioéss, journals and etc. Through
literature review on the critical point of currekbhowledge, researcher can have

deeper understanding and conduct his researchetter way.

3.5Conceptualizing a research design

In the conceptualizing research design stage, resekesign is a plan, structure and
strategy of investigation so perceived as to obtswers to research question
problems. The plan is complete scheme or progratheofesearch. It is considered
as an overall layout for a research, dealing wotlr basic questions which are which
question to study, which data are relevant, whiatado collect and the way to

analyze the result (Philliber, Schwab, & Samsld€80). In research design stage,
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researcher will determine the methods as well agptbcedure used in his research

methodology based on the four questions mentioned.

3.6 Selecting Research Methods

The author collected the needed data by seledtegstitable research methods to
achieve the aim and objectives of this study. Balsicthe data collected will be

divided into two categories, which are primary data secondary data.

Primary data is the outcome from a conducted pgmesearch. Primary data
shall be the data which unique to the researchadd it should be no one else
accesses it until the data collector publisheghts, the primary research conducted
should be requires the use of immediate data ierching the survival of the
market. Primary research is usually undertakerr #fiee researcher has gained some
insight on that particular issue through secondiaia reviewing or analyzing on
previous published primary data. The popular waygenerate primary data include

questionnaire, interview, case-studies, observatamus group and etc.

Secondary data is the data that has been collegtedher researchers for a
different research purpose. It usually been obthiftem two kinds of research
strands, which are quantitative and qualitativecofdary data is helpful to the
researcher in designing his or her primary reseasct forms the bottom line of the

primary data.
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3.6.1 Primary Data

In this research, questionnaire survey methodes ts obtain primary data from the
respondent from different profession in the corgdtom industries. A questionnaire

form was designed and got approved to conduct tineeg on design and build

related issue. Online questionnaire form with wiak vas then set up by to shorten
the collecting period of the questionnaire and cedédigger range of respondents.
The questions designed in the questionnaire fotowat the author to get the data
needed for his research and related with the aithcdmectives of the research. In
order to obtain a more accurate and precise dam,réspondent must be a
professional in construction industry that have ezignce in the design and build
project. The questions set in the form of closeednduestions. The close ended
questions will ask different professionals on tipgnmn on the key selection criteria
in design and build project, the important levette design and build system toward
the construction industry and the strategy to inprthe implementation of design

and build system.

3.6.2 Secondary Data

Design and build system has been long time intredac¢he construction industry as
an alternative procurement method to improve theventional design bid build

system. Therefore, there are many secondary daitalle for the author to take as
reference and guideline to have deeper understaridimard the design and build

system. Some secondary sources such as relatedinii@n by professional on this
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innovative design and build system and journal thdilished by the profession in

the construction industry.

In this study, journal becomes the main source dflect how those
professionals in the construction sector commertherselection criteria to deliver a
success design and build project. It shall be nprse that both advantage and
disadvantage of design and build system can bedfdoom the journals that
reviewed by the researcher. However, it shall beddthat those data collected and
point of view only represented to the whole designl build contract rather than
focus on the steel structure design and build portBesides, part of the information
and data collected by the previous researcher béllused as a reference and
guideline to this study in order to have a compnshe study focus on the steel

structure design and build system.

On the other hand, the articles that publishechemewspaper, magazine and
internet will also be used as secondary data. Bsafeals might give their opinions
in an article or interview and publish on the comgiion related magazine.
Meanwhile, the mega project on the steel strualestgn and build project detail can

be gained from the internet and newspaper as well.
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3.7Data Collection, Analysis and Result
3.7.1 Average Index

The primary data collected back from the professidhrough questionnaire will
then be analyzed by using Average Index. The foariat the Average Index is

shown as below (Al-Hammad, Al-Mohsen, & Assaf, 1996

Average >0 X
Index > Xi

Where,
a;= constant representing the weight given to i
Xi= variable representation the frequency of respforsie= 1, 2, 3, 4, 5...n
Based on the formula stated,
x; = frequency of the Strongly Disagree and corredpantoa; = 1
x, = frequency of the Disagree and corresponding to2
x; = frequency of the Neither Agree or Disagree amtesponding ta; = 3
x, = frequency of the Agree and corresponding,to 4

xs = frequency of the Strongly Agree and correspogdirns = 5

Rating scale for the formula is classified and ltesuidentified based on the index

calculated in order to determine the level of agreset.
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Table 3.1: Classification of the Rating Scale

Rating Scale Classification
Strongly Disagree 1.09 Average Index 1.50
Disagree 1.56& Average Index 2.50
Neither Agree or Disagree 2.50Average Index 3.50
Agree 3.5(< Average Index 4.50
Strongly Agree 4.5 Average Index 5.00

3.7.2 Standard Deviation

In statistics analysis, standard deviatiohié used to show the variation exists from
the average or mean. The lower the standard dewjathe closer the data to the

mean value and the higher the consistency the grbdpta is.

Where,

x = Each value in the data

x = Mean of the values

N = Number of value
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3.8 Evaluation, Discussion, Recommendation and Colusion

The result from the respondents is evaluated ascudsed to understand the reason
behind. This will help the researcher make a caictuon his study with the support
of valid data collected and statement analyzedoRetendation has been given by
the researcher on his overall research processesedrch found as the contribution

to the construction industry.
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CHAPTER 4

RESULTS AND DISCUSSIONS

4.1 Introduction

This chapter presents and discusses on the finoimgteel structure design and
builds system in construction industry. The datdlected from the online

guestionnaire survey was arranged and showed iphgrand charts for better
understanding after statistical calculation wagsiedrout. Besides, explanation was

made based on the group of data collected on difteiind of questions.

4.2 Survey Respond

A total of 150 sets of questionnaires were disteduo the online inbox or mailbox
of selected respondents by using online webpadre(@oogle form). The selected
respondents are the construction profession that baperience in the design and
build project which is Architect, Contractor, Owaeor Developer, Consultant

Engineer and Quantity Surveyor.

Out of the 150 sets of questionnaires that had Hestnbuted, only 64 sets of
responses were collected back. Thus, the successiuh rate for this survey is only

42.67%, which is considered as moderate return rate
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Table 4.1: Data Distribution and Collection

Distributed 150 sets
Collected 64 sets
Rate of return of successful survey 42.67%

4.3Respondent Background

4.3.1 Professional

Type of Profession

H Type of profession

20
17 16
8
4
Clients / Architects Consultant Contractors Quanltity
Developers Engineers Surveyors

Figure 4.1: Number of Respondents on Different &wsibnal

Figure 4.1 show the number of different profesgiook part in this questionnaire
survey. Among the 65 respondents, Quantity surveyamtributes the highest

percentage of the survey response rate (31%), Wwiasl20 persons in total. Client or
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Developer is the second largest group with 17 nedeot (26%) followed by
contractors with 16 respondent (25%) to this survEye rest of the construction

professional such as consultant engineer and aotlubnstitute the (18%) left.

4.3.2 Experience

Experience in Construction industry

2% _\0% 1%

H<1year

W 1-5years

B 6-10 years

W 11-15years

B 16-20 years

W 21-25 years
26-30 years

>30vyears

Figure 4.2: Experience of Respondents

Respondents who have 1 to 5 years’ experienceeircdnstruction industry
are the biggest group involved in this survey. B#af the 65 respondents fall in this
group which is 37% out of 100%. The second largestip will be 6 to 10 years’
having 15 respondents in the group which contrit288. The next group is the
respondents who have 11-15 years’ experience innthestry with 13 respondents
and contribute 20% to the analysis. The rest wdl the smaller group with 8
respondents from the group of 16-20 years’ expeegf1-25 years 3 person, and

each person from group less than a year and mane3 years of experience.



60

4.3.3 Market Segment involved in construction industry

Majority of the respondents are involved in the cmencial buildings. From the
Figure 4.3 shows below, 42 respondents (65.0%) imvelved in commercial
buildings such as office, residential and condourmiOnly 35.0% or 23 persons are
in industrial building such as warehouse, factamg aircraft hangar project. Which
is more relevant to this study as the industrialdmg involved more on steel

structure work compare to the commercial buildings.

Market Segment

® Commercial buildings

M Industrial buildings

Figure 4.3: Market Segment involved in construciimatustry
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4.4Respondent Involvement and Challenges face in Designd Build

4.4.1 Involvement in design and build project

Among the 65 respondents, only 42 (65%) respondeswe experience in design
and build project. In other words, there will be @&5%) respondents does not
involve in the design and build project. It showttthe implementation of design and

build project are getting common in the construcimmdustry.

Involvement in design and build
project

mYes

B No

Figure 4.4: Involvement in design and build project

For those respondents who involved in the desighkarild project, they are
required to proceed to the next questions and sedll. On the other hand,
respondents who do not participate in the desighbarild project will automatically
direct to section C question 3 to answer the kdgctien criteria for conventional

design bid build system through the system thatigdty the author on the webpage.
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In other words, the remaining question listed ictise B and section C

expect question 3 will not form part of the resarlysis (starting from Subtitle 4.4.2)

are all based on the 42 respondents who answesl] itY the questiorDo you have

experience in Seel Sructure design and build procurement system?

4.4.2 Project Scope Involved and Willingness to Counter i@pose

Table 4.2: Involvement in design and build projegdifferent profession

Number of Res

ondents

% of Involved

Position Overall InvoI;/r?:::ll Quﬁgsign Respondent
Client or Developer 17 14 87.5%
Architect 8 7 87.5%
Consultant engineer 4 100.0%
Contractor 16 10 62.5%
Quantity surveyor 20 35.0%
Total 65 42 74.5%

Table 4.3: Major project scope involved in desigd auild project

Major Project scope involved in design and build project
Profession Steel M&E Infra
All Scope RC Work Work Work Work Others

Client or 10 0 4 0 0 0
Developer
Architect 3 0 2 1 0 1
Con_sultant 2 0 1 1 0 0
engineer
Contractor 1 1 6 1 1 0
Quantity surveyor 2 2 3 0 0 0

Total 18 16 3 1 1

Table 4.2 shows the number and percentage of thelvement of different

profession in steel structure design and build gotojWith the collected data, it's
shown that all the profession in the constructimdustry have deal with design and

build project and have average involvement pergentd 74.5%. All the Consultant
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engineer are involved in the design and build mtoyath 100% score in this survey
and they are the smallest group compare to othiefegsion with only 4 respondent.
On the other hand, quantity surveyors are the Biggeup of respondent but with
lowest involvement rate in the design and buildjgobwith 35% score. This is
because of quantity surveyor normally engage bgntlto perform the ordinary
material take off and prepare tender documentdsigm bid build project.

Therefore, they might lack of experience in theiglesand build project. Next,
contractor and developer have a same number obmdspt but with different
involvement rate in the questionnaire survey. Gartar scored 62.5% which is the
second lowest after quantity surveyor. This mightthe contractor do not have
enough experience and man power to handle therdesid build project therefore
their involvement will be lesser compare to oth@fession. For developer, they are
having 87.5% scored in this survey and same scdhetiae architect and 7 out of 8
respondents are have involved in design and buidgegt. Developer and architect
have a very close relationship in the constructiatustry especially in the design
and build project. Developer might want to expltre design and build system by
engaging architect to work out the proposal. Treeefbolt profession should have
experience in the design and build project in otdegive an optimum solution to

client or developer.

Table 4.3 further discussed on the involvementrofgssion dealing with the
scope of work in the design and build project. Baghor have separate the project
scope into five categories which is all scope, R@ky Steel structure work, M&E
work and infrastructure work. This collected dat to further analyze the

implementation rate on the steel structure workgieand build compare to others
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scope. The result shows that most of the professaoa involved in the all scope of
work as a single contract offer to the client. Hoere part of the profession will
implement the design and build system on to otbeps such as RC work, M&E
work, infra work, Steel structure work or other®pge of work that not listed in the
guestionnaire survey. Steel structure design aild becorded as a second largest
group that the profession chooses to propose atieenproject delivery method
compare to other scope like RC work, M&E work amdrd work. This is further
supported by Figure 4.5: on the willingness to ¢eurproposes steel structure
package by using design and build system as a gbrajelivery method. The
respondent tends to counter propose the convehtitas®ggn by consultant and the
quantity provide by the quantity surveyor in thé bf quantity when tendering the
steel structure package. This is to have cost gaamird better project coordination
during the execution stage and make the tendefferett from others so that they

can win the job.

Willingness to counter Propose

m Counter Propose

B Follow Acoording to Bill of
Quantity

Figure 4.5: Willingness to counter proposed
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The above figure shown that 76% of the respondentwalling to counter
propose steel structure package from the conveadtabesign bid build system. Only
24% which is 10 out of 42 respondents are reluctanhave alternative project
delivery method and filling up the bill of quanti&g per tender bill of quantity. Steel
structure package are normally easy to be coumtgroge as the information and
cost required are relatively low compare to othrjgrt scope. Therefore, numbers
of steel structure fabricator turn up to be dedigiiders to provide their services to

the client to achieve optimize result.

4.4.3 Challenges face in implementing design and build syem

In the questionnaire survey, respondent are redgjuwegive their opinion on the
challenges face while implementing the steel stmectiesign and build system either
on preparing specification, tender evaluation, sobtracting or responsive on the
proposal from the design builder. Figure 4.6 belo@anclude that 52% of the
respondents are facing challenges while implemgnthre system and 48% of

respondent do not face any challenges during tipeeimentation process.
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Challenges Face while implementing
Steel Structure Design & Build Project

mYes

B No

Figure 4.6: Challenges face while implementinglstgecture design and build

project

Types of Challenges During Implementation of Design and
Build System

14 13
12
10 2
8 B 6
6 5
1 3
: 1 N
n
Froposal  Lack of Design Higher Lackof  Contract Term Tencer Others
Respond time Competency  valuation flexibility & conditions Specificztion
order price

H No. Respondenls

Figure 4.7: Types of Challenges during implemenstegl! structure

design and build system

With regards to figure 4.7, data collected in theesjionnaire shows that

higher valuation order price are the most frequdrallenge that face by profession
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while implementing steel structure design and bpildject. This is mainly due to
design and build contract is always quoted in llsum price and seldom provide
unit rate to client during tender stage. It will delisadvantage compare to the design
bid build project that have a unit rate shows ia Bl of quantity and the variation
order price are fixed throughout the constructiemiqu. Next will be the contract
terms and condition that offer by the design builddost of the time the steel
structure design builder will be using their owmmeand condition to protect the
design builder interest. This will lead to high&kron owner’s sites that are using
the standard contract like PAM, IEM or JKR Formcontract. Therefore, client or
project owners have to spend more time to reviesvdésign builder terms and to
include additional term and condition to protectibparties’ benefits. The third most
challenges face by the profession is the propassand time and lack of design

competency with 6 votes out of 42 votes.

According to the comment from the respondents,gielsuilders always tend
to take more time to counter proposed the conveatidesign in order to have a
competitive design and pricing to the project owndén result with this challenges,
the tendering stage might be longer compare toctmentional deign bid build
system. Besides, some of the design builder ate dadesign competency in the
steel structure design and this may take a longer for project owners to get a third
party checker to evaluate the design concept arice mare the steel structure are
safe to erect. This will prolong client approvadgg and may cause delay to the
project. Follow by the tender specification atHifiosition. The tender specifications
here refer to the detail and scope of work thaeces to client needs have to be

clearly specified in the tender document to ad gsideline to all bidders. However,
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the person in charge for the tender specificatioouchent does not have enough
experience to clearly specify the material and ritethod statement in the tender
document as a reference point to the bidder. Toexefwith the unclear tender
specification design builder are proposing thein@slution and may not meet to the
clients need and hard to compare to others desigdelos during tender evaluation

stage.

The last challenges will be lack of flexibility iterm of the design and
erection of the project. the profession always h@wa problem while changing the
design of the project as this will bring a cost aopto the design builder and they
might charge at high variation order price to thgjgct owners and this can be verify
by the respondent opinion at figure 4.7 that higleuation order price are the most
challenges face by the profession in the constincindustry. On the other hand,
respondent also giving their opinion on others leingles face during implementation
of the system such as the coordination arrangefeinteen main contractor and
steel structure design builder. This issue happeeguently while clients or
developer award the steel structure packages todbgn builders as a nominated
sub-contractor which is under the main contractmtr@act while both parties have no
working relation with each other’s. Besides, thekyorogram might be disturbed by
the steel structure design builder that nominatedlient. Furthermore, respondent
also commented they are facing problem when coymtgrose conventional method
to design and build method to client and need twvicwe the project stakeholder by
fact and figures on the advantage that the desmghlaild system can bring to

customer.
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4.5 Strategy to increase the usage of steel structureesign and build system

After several discussion on the challenges facéhbyprofession in the construction
industry on implementing the steel structure desiga build system, the author have
develop a set of strategy to overcome those clgdienTherefore, the data collected
from the respondent on section C question 1, 2 $hdws their opinion on the best
strategy to improve the implementation process dasethe important level of the
design and build system. Design and build systemagpear in different form of

combination and have been discussed in the literaaview on previous chapter.

4.5.1 Type of design and build system

The type of design and build system listed in thestjonnaire are separate to three
different form which is pure design and build, gr&ted design and build and
fragmented design and build system. The respondeasked to choose the best
design and build form that suit to steel structesign and build project. The figure
4.8 below shows that the respondent chosen purgndasd build system as the most
preferable project delivery method while dealinghwsteel structure project. In pure
design and build project, design builder have sidfit resources and construction
expertise that within the organization to complatey issue arise by the project
owners. Therefore, this type of design and builstay are best suit to the steel
structure project that require faster constructiore and immediate response on the

issue arise.
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Type of Design and Build System

Fragmented,
13,31%

Integrate , 7,
17%

Figure 4.8: Type of Design and build system.

Choosing a proper type of design and build systamrmoake a different to
the project quality result. The project owners needvaluated the design builder are
fall under which type of the design and build tymed choose the one that can
maximize the advantage of using design and buid.example, fragmented design
and build system is more suitable to large scal@rofect with complex building
layout and required more specialist to comment aaise on the project. If the
project owners prefer to execute the project uraksign and build system, the
tenderers are require to outsource the design worget consultation from third
party if the internal resources are not sufficighbwever, this type of design and
build system still can achieve the benefit of desamnd build system through in-
house project management system by the designebulldstly, the integrate type of
design and build system where by the design buddér have limited core designer

and project manager to manage the project. Wherieegoroject require the special
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consultation service or advise from third partyg ttesign builder are ready to buy in

the expertise when necessary.

4.5.2 The important level of steel structure design and bild system

Conventional design bid build system still the masinmon project delivery method
use in the construction industry. However, the g@gesfon should aware that the
important of the design and build project delivegstem is to bring the industry
toward a better side by resolving the disadvantafjeghe conventional project
delivery method.

Table 4.4: Importance of steel structure designkanidl system

Importance level design and build Overall
system toward steel structure Average| SD
o Rating Scale | Rank

construction industry Index (o)

To simplified contractual 3,667 1374 Agree 3

arrangements

To improve project time, cost and Strongly

quality 4571 0.904 Agree 1

To reduce project owner liability 3.405 1_415Ne|th¢r Agree 4
or Disagree

To prowd.e mtegratl.on of design and 3238 1359 Nelthgr Agree 5

construction expertise or Disagree

To overcome co-ordination and . 3.857 1320 Agree 2

communication error on the design

As shown in Table 4.4, all the importance of sstalcture design and build
system toward the industry are agreed by the pmfiess Among the importance of
the design and build system, the profession felt pinoject time, cost and quality can
be improve through design and build system on stieetture project and it has the

highest average index and lowest standard deviatore (4.571¢ 0.904). This is
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the most important function that the constructionf@ssion are expecting on the
design builder when deliver the project. Desigridarinormally counter propose the
original design by the consultant and optimize $kexl structure by using their in
house software and expertise. Therefore, the dvarat and time of the project can
be reduce through optimizing the design and vahgeneering by design builder. On
the other hand, this scoring is actually reflectieel respondents are serious on the
improvement of project time; cost and quality mamagnt through design and build

system.

The respondent also agreed on the design and systdm can simplified the
contractual arrangement between owner and desigdebuln comparison to the
conventional design bid build system, the ownersdn® deal with more than 5
parties which including architect, consultant eegin quantity survey, main
contractor and sub-contractor. However, the dearghbuild system only deal with
the design builder and have a single point of resjmility on the project. Therefore,
it can be minimize the design co-ordination and wcmmication in between
contractor and designer. This can further suppgrttie data collected in the
questionnaire survey with average index of 3.85d standard deviation of 1.320

and it falls in the agreed categories.

The lowest average index score of importance oifgdesnd build system on
the steel structure project is reduce project oviiaerlity and provide integration of
design and construction expertise. The respondesis doubt on the agreement
level on this statement with average index scooin®.405 & 3.238 and it falls under

categories of neither agree or disagree. In fatiie design and build system can be



73
implement throughout the whole project will be madvantage to the project
owners. Therefore, the profession rated lower ingarlevel for steel structure
project as its only form part of the scope in timire project. The steel structure
designs builders are hardly achieve the integratietaveen the main contractor and
design builder. By adopting design and build on s$teel structure package, the
owners can only reduce their liability on that pautar package and others scope are
still within the project owners’ risk. 2012 is nedikely used to resolve the payment
disputes between payer and payee. Unless, thecproyeners choose the whole
project to be a design and build project underrae contractor then it can achieve

better benefit and it will be more important towénd entire project.

4.5.3 Strategy develop to improve design and build system

After several discussion on the challenges fackewtmplementation and the study
on the disadvantages of using design and builcesysis a project delivery method
in the literature review, the author have developet of strategy to improve the
implementation of the design and build system an gteel structure project. The
strategy is further support by the result obtaifrech the questionnaire survey to all
the profession that have design and build expegi@msteel structure project. As per
result shows in the table 4.5 below, the most wadkkastrategy selected by the
respondent is to prequalified potential steel $tmec design builders or tenderers
before the project kick off. This strategy obtaireedighest average index with 4.333
and standard deviation of 1.016. Therefore, thgeptoowners need to have a

comprehensive pre-qualification in term of quabtyntrol system, reputation of the
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design builder as well as the technical capalslitee solve the problem arise within

the shortest time.

Table 4.5: Strategy to improve design and buildesyis

Average| Standard .
Strategy Index | Deviation, ¢ Rating Scale | Rank
To prequalified potential steel
structure design builders or 4.333 1.016 Agree 1
tenderers
To develop a clear project scope 4190 0.932 Agree 2
To develop a qleqr client brief to 3857 1373 Agree 4
reduce the variation work
To provide schedule of rate on the 3571 1.094 Agree 5
supply scope
To assists project owner on
preparation of tender specification 3.524 1.500 Agree 6
or bill of quantity
Assess contractor or tenderers 4.000 1195 Agree 3
proposal thoroughly

The respondent agreed to have clear project scopeork on what the design

builder offer in the proposal. This strategy igkstly lower that the highest strategy

by have average index of 4.190 and lowest standewthtion of 0.932. This means

that the respondent have highest consistency entsg] this strategy to resolve their

problem on the high variation order issue aftertamt award. The lowest average

index (3.524) and highest standard deviation (1.58Gall on “To assists project

owners on preparation of tender specification drdbiquantity”. The respondent are

generally agree to this strategy on helping thgeptaowners to develop the tender

specification but the respondent are not consistenthis strategy and this can be

reflect by the highest standard deviation resutisTnay due to the project owners

felt that they have an obligation to award the @cbjo the design builders if getting

them to help on the tender specification and stategtle bill of quantity. However,

this strategy can be more realistic when the desigliler have a close relationship
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with the project owners and can give the high atenrit level to deliver their project

on time within their budget. This can be save afdime on negotiation the scope

cover in the contract, design and execution ingoie post contract.

Table 4.6: Strategy developed to improve the implatation process.

No | Challenges Face during implementatior

Strategy to improve the process

1 Higher Valuation Order Price

To Provide schedileate on the

supply scope

2 Contract Term & Conditions

Assess tenderers [mal]

thoroughly

3 Lack of Design Competency

To prequalified potntilesign
builders

4 | Proposal Respond Time

To develop a clear preape

Tender Specification

To assists project owner

preparation of tender specificatig

6 Lack of Flexibility

To develop clear client brigb

reduce variation work

on

n

The table 4.6 shows above are the strategy dewtlapeesolve the challenges face

during implementation of steel structure design aodd project. The challenges

faces are arranged from the highest vote to theldawte from the data collected in

the questionnaire survey. Project owners facingeissn the higher variation order

price from the design builders during project exerustage. This is mainly due to

the design and build contract are in lump sum prithout quantity and price stated

in the bill of quantity. Therefore, the project cava have a difficulties to identify the

real cost of the item on the variation order. Ferton that, the design and the

erection method is by the steel structure desigiddéns and project owners are

hardly detect the design tonnage offer by the debiglders. To resolve this issue,
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the project owners should always obtain the scleeditate from the design builder
on the supply scope and take that as a referenoé toojustify the variation order

price that quoted from the design builders.

Secondly, the project owners have difficulties dealing with the contract
terms and conditions offer by the design buildes.discussed in the literature review
in chapter 2, the design builders always have tbwm bespoke contract instead of
the conventional standard contract form such as PHMW and JKR form. This is
difficult to the project owners on dealing with aniiliar contract term and this
might increase the project risk face by the projeeiers. Therefore, the client
should assess the tenderers proposal thoroughlyraerstand the overall term and
condition listed in the proposal and discussedténms with the design builders to
achieve win-win situation. The lack of design cotepey shows in the third place
on the challenges face by the project owner carebelve by prequalified capable
design builders on their design capacity and thpe t9f design and build that the
design builders (Pure, Fragmented or Integratedevaluate the resource and

expertise in their team.

Proposal response time and tender specificatiamuisial to the project owners
while adopting design and build as a project dejyiveethod. This challenges can be
improve by having a clear project scope in tendegcsication document that
prepared by the project owners. This can be shogeahe time frame for bidders’
clarification on the tender document during tensige. Lastly, design and build
project normally not as flexible as the conventitasign bid build system where by

the consultant are engage by the project owners.chiange of design might incur



77
extra cost and require re-planning the schedul¢henentire project to the design
builders. However, it can be improve by develoglear client brief on the project
scope and design concept before contract awarediace the variation order during

execution and complete the project within clienddet and schedule.

4.6Key Selection criteria by different profession in esign & build and
conventional design bid build system

4.6.1 Key Selection Criteria by Design & Build Professios

According to the data collected from the questiaenaurvey on the selection
criteria of steel structure design and build sysbsndifferent profession, the result is
being analyzed by using average index to defineirttportant level of the criteria
and check the consistency of the data by usingstidwedard deviation method. The
result is being ranked from 1 to 10 where by ltheekey selection criteria for the
particular profession type and 10 will be least amt@nt in the selection criteria.
Therefore, the result shows in the table indicakedlowest the number is the most
important to the profession and vice versa. Theredselected criteria will be design
builder company financial backgrounds, price offarhouse design team, quality
control system, experience in the industries, @mbtterms and conditions, delivery
schedule, erection safety standard, project managesystem and value engineering

service which is more relevant to the steel stmectiesign and build project.
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Selection Criteria by design and build professions

C = = S c O >SS > = = e =
Profession| €2 | 6 |28 | £8 2 S g o 3| 58| 80| 3¢
S2| 3 |[53|56| & |58 |36 88|28 | Ss
c o 2 o) o0 =2 o< =)
TE|E R g |[O7 |08 | %0 t5 78
Developers or Clients ( N=14
Average d b n
o 1.929 | 4.071| 3.857| 7.000 6.929 6214 6.4p8 6.429 6.643 005|5
sD (o) 0.267 | 3.792] 1.231] 2801 1.639 08d2 2344 3431 2.500 743l6
Rank 1 3 2 10 9 5 7 8 6 4
Architects (N=7)
ﬁ‘gjge 7.286 | 4.286| 1.857 | 4.286| 2.143| 9.143 6.420 7.714 7571 4.285
sD (o) 2.138 | 0.488] 1.069| 2.138] 0.690] 1.464 1718 2059 0.487 3.b51
Rank 7 5 1 4 2 10 6 9 8 3
Consultant Engineers ( N=4)
Average L a
oy 3.000 | 4.000| 1.500| 4.500| 6.000| 7.750 6.500 7.500 6.750 7.500
sD (o) 1.633| 3.367| 1.000 2.51F 2.70B 2.6B®.577| 2.081| 0.957| 3.697
Rank 2 3 1 4 5 10 6 8 7 9
Contractors
ﬁ‘gjge 7.300 | 3.200| 5.600| 7.700| 4.300] 6.000 4.300 5.400 5.300 5.900
sD (o) 2.083| 2.300] 3.373 1.251| 2.452 | 3560 2214 2638 2790 2.807
Rank 9 1 6 10 3 8 2 5 4 7
Quantity Surveyors
ﬁ‘gjge 5.143 | 3.286| 3.857| 6.000| 5571 6.286 4.837 7.285 5.429 7.086
sD (o) 3.076 | 3.450 2.41Q 2517 1.618 | 2.360| 2.340| 3.039 2.637 2.928
Rank 4 1 2 7 6 8 3 9 5 10

The result above shows that the selection critévad is important to each

profession type. The developers have lowest valuthe design builders’ company

financial background with average index of 1.926 arost consistence data on these

criteria with standard deviation of 0.267. The teseflect that the respondent from

developer or clients group have a same opinionhandriteria as they felt that the

design builders should have a strong financial emlnd to finance and execute the

project without cash flow problem. As the projeask flow is crucial to the
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developer as they can’t claim money from the bupgnk loan if there is no progress
for the project. Therefore, most of the times tlewvedopers have to spent large
amount of money to keep the project running withoelay. The developers have
more confident to the strong financial backgroumdign builder on their finance

management to keep the progress smooth.

Architect and the consultant have same key selectiiberia on the technical
knowledge and capability on the design builder wita lowest value at 1.857 and
1.500. They believe that the design builders witiong technical knowledge and
capability to resolve the design issue during aoesibn period. Especially for the
steel structure project that involve in the conmecdetail, finishing work and this
might be one of the reason that architect and dtarguare favorable to the design
builders that with good reputation in terms of tachl. Besides, strong technical
capability builders can take up the liability onsgg and quality control of the
project and at the same time reduce the work loadrasponsibility of the architect
and consultant engineer in design related workst&sl structure works always form
part of the project and the lead architect and aitaust still have to take up the whole
project design liability in “back to back” basishérefore, technical knowledge in
steel structure design and build project is mogiartant criteria for architect and

consultant to make their decision to award.

Lastly, the contractors and quantity surveyor akvipcus on the price offer
by the design builder. In the table shows abovatractors and quantity survey have
lowest value on the price offer criteria with avggandex of 3.200 and 3.286. The
result reflects that the contractors and quantityeyor share a same focus on the

price that the design builders offer to execute phaect. Most of the time the
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contractors and quantity surveyor will have enowglexperience to evaluate the
price offer by the design builders and they thought all the design builders offers
is the same and award to the lowest price bidd&ws.the design builders have to
come out with more value engineering solution tat reduce down the price and

optimize the design to lower down the design toertagwin the project.

4.6.2 Key Selection Criteria by Design Bid Build Professins

The same analysis method is applied to differeatgsision on the selection criteria
for the conventional design bid build project. Tlespondent in this group included
the respondent that no design and build experiemog only focus on the
conventional design bid build system. The totalréSpondent are participating in

this questionnaire survey.

Table 4.8: Selection Criteria for design bid byldfessions

Selection Criteria By Conventional design bid and bild professions
o —_ — O (] E =)
= < [0} T O (&) — o o ) =
< > = 5 c 3] P 5| BE =
Profession| €8 | 6 |28 | £8 2 S g o 3| 5§58 8|38
52 8 |§885| & |52 35|85 |28 85
= O = prd c (@]
Cs| § | P8 o | x | O a0} h| g 2
Developers or Clients ( N=17
Average |, o50| 4500 | 3.750| 6.000 6.250 6280 6750 6.500 6.750 006|0
Index .250 . . . . .25 .75 5 .
SD (o) 0.447| 3.899| 1.528/ 2.530 1.342 0.886 2.352 3.307 2.956 9537
Rank 1 3 2 4 6 7 9 8 10 5
Architects (N=8)
ﬁ‘(’fgjge 3.750 | 2.000 | 3.000| 5.750| 3.500, 8.00p 5.740 8.0p0 8.000 7.250
SD (o) 3.240 | 1.069| 2.000 1909 1.773 2.188 1.380.756| 1.309| 2.964
Rank 4 1 2 5 3 8 6 9 10 7
Consultant Engineers ( N=4)
Average d 4
Index 3.250 | 4.250 | 3.500| 4.500 4.75( 7.250 5.5p0 7.750 5.750 008|5
SD (o) 1.708 | 3.863| 3.786 2.51F 0.500 | 4.193| 1.732| 1.708 2.630 1.290
Rank 1 3 2 4 5 8 6 9 7 10
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Contractors (16)
ﬁ‘gjge 4250 | 1.938 | 7.813| 6.125| 4.750| 5.188 4.063 6.500 5.125 9.p50
sD (o) 3.044 | 1.289| 2536 1.455 0.683 | 2.316| 1.914| 3.204 2.63p 1.183
Rank 3 1 9 7 4 6 2 8 5 10
Quantity Surveyors (20)

ﬁ‘gjge 3.750 | 6.650 | 4.600 6.700 5550 5.800 5.300 6.350 6.900 0068
sD (o) 2.918 | 3.031] 3.050 2.278 1.395 | 2.262| 2.155| 2.91] 2.751 3.318
Rank 1 7 2 8 4 5 3 6 10 9

The result shows that the developer, consultargineer and quantity
surveyors have lowest value with average index @&5@ 3.250 and 3.750
individually. The major differences on design bidlt project with design and build
project are the contractors or the bidders areauptired to take responsibility on the
project. Therefore, they will have different opinion the selection criteria compare
to the design and bid project. As per result shgvahove, they put more focus on
the bidders’ company financial background instebdtbers selection criteria. This
is mainly because of in design bid build projebg teputation in term of payment to
sub-contractors is one of the key to success orptbgct. The bidders with the
strong company financial background stand a batlgantage on the price by lower
down the payment term. Besides, bidders with strbngncial background will
reflect on better performance during constructitage by ensuring the payment to
each sub-contractors are on time and the projecbeaomplete on time without any

delay cause by the payment issue.

Furthermore, architect and contractor think tihat price is the key selection
criteria for design bid build project. They have arerage index score at 2.000 and
1.980 which is lowest among the others selectitera. This also reflected that in

design and build project, price will be the firstigoity for them to take into
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consideration as the architect which to get theekivprice bidder that comply all the
specification that stated in the bill of quantitgydacontractors will try to get the
lowest price bidders in order to meet the budgetdesign bid build project, the
bidders are hard to provide value added to theept@wners as all the material and
designs are well prepare in the tender documerdrefbre, most of the bidders will

only lower down their margin in order to secure piheject.

4.6.3 Comparison of Key Selection Criteria by different gpofession on design

and build and design bid build system

Table 4.9: Comparison in between design and buittdesign bid build

Comparison in between design and build and desigridbuild
© — <) (] E o
— C ) o — @ o - Q =
Procurement S 3 5 .g 'g 279 5 3 @ g_g 28| 8 £ °%
ees |52 g | 55| S5| & |E5|=2& | 55| 9% S8
= o 2 Ier) QO - [} 0 = n < o
LSl & |F& ] © 0o 0 g G
Developers or Clients
pesign& |4 1 3 | 2 | 10| 9 s | 7| 8| 6| 4
Build
Design Bid | 4 3 2 4 6 7 9 8| 10| s
Build
Architects
Design & 7 5 1 4 2 10 6 9 8 3
Build
Design Bid | 1 2 5 3 8 6 9 0| 7
Build
Consultant Engineers
Design & 2 3 1 4 5 10 6 8 7 9
Build
Design Bid | 4 3 2 4 5 8 6 9 7 10
Build
Contractors
Design &
. 9 1 6 10 3 8 2 5 4 7
Build
Design Bid | 4 1 9 7 4 6 2 8 5 10
Build
Quantity Surveyors
Design &
Build 4 1 2 7 6 8 3 9 5 10
DesignBid | | 7 2 8 4 5 3 6 10 9
Build
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Table 4.9 shows that the summary on the rankindesign and build and design bid
build system by different group of profession. Eaveloper or clients group they
share same criteria on the company financial backygt as their key selection
criteria during tenders’ evaluation stage. As depet or clients, their decision is not
affect by the types of procurement method as losgh& company is in good

financial background and not involved in any digpoih payment.

On the other hand, the architect has different &elgction criteria on the
types of procurement method use. The architect @onmore on the technical
knowledge of the bidders more than a price in daesigd build project. The reason
being is that in steel structure design and buidjget, the material and design
concept that proposed by the design builders is imgyprtant compare to price that
are normally compete in conventional design biddopioject. Architect believe that
design builder are specialist on the steel strectomoject and the construction
material proposed by the design builder are fit garpose with greater benefit as
design builder are well known on the element thascst in the steel structure
package. Therefore, this makes a different on #lecgon criteria on architect

toward design and build and design bid build projec

Consultant engineers chosen technical knowledge lesy selection criteria
in the design and build project and company finalnocackground for the design bid
build project. When comparing the both type of prement method, consultant has
more focus on the technical knowledge and confitkarl that give to the consultant
engineers. This is important as the consultantresggs are act as a lead consultant

overseeing the whole project when choosing thecsultractor on steel structure
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packages. Besides that, design builder are praymiarranty and quality control on
the material proposed and design work. This israudly reducing consultant
engineer’s burden by selecting a technical soursigdebuilders. As in design bid
build project, the design and the quality liabilisystill with the consultant engineer,
therefore they have to choose a strong financiekdraund company to ensure the

project can finish on time.

As for contractors, the price offer by the stdelicture design builder is the
key selection criteria for both type of the procuent system. Contractors will only
take consideration on the design and build systenthe steel structure package
while the design builder can provide a cost sawintpe main contractors. From that,
the contractors will only counter propose the caomiomal design by replacing the
alternative proposal that provide by the desigrideuito the clients and sometimes
share the saving with the clients. Therefore, thieepoffer is always the key
selection criteria to the main contractor when igalvith steel structure package on
design and build system. In design bid build, tbetactors normally choosing the
best price offer from the bidders on the steelcstme package that follow consultant
design and material specified in the bill of qugntirhe bidders normally hard to
differentiate themselves in the conventional desigd build system on steel
structure project unless the bidders can lower ddvenprofit margin to attract the

main contractors.

Lastly, the quantity surveyors choose the priderads key selection criteria
for the design and build system and company firdnbackground for the

conventional design bid build system. As quantityveyors, they have the
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responsibility to keep the cost as low as posdiglaot contracting the quality of the
project. Therefore, they always welcome the alt@&raadesign proposal from the
design builders on the steel structure project witst saving. However, the only
focus is on the company financial background in d¢beventional design bid build
system to make sure the bidders can finance theqgbrd any payment or claim
delays by the project owners. Therefore the stimorgpany financial background is

the key selection criteria for quantity surveyousidg tender evaluation stage.
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CHAPTER 5

CONCLUSIONS & RECOMMENDATIONS

5.1Introduction

This chapter concludes the research finding byerewig aim and objectives.
Besides, this chapter also includes the implicatoddnthe research toward the
construction industry. Lastly, the limitations dfig research and recommendations

for further study are also highlighted in this cteap

5.2 Conclusions

From the analysis, the author have identified thallenges faced in implementing
steel structure design and build system in theeotirconstruction industry. The
results showed the major challenges faced are itite ialuation order price when
the project is in the construction stage. Besidibg challenges face during
implementation on the steel structure design anttl mystem will be the contract
terms and condition, proposal respond time, lackdesign competency, tender
specification, lack of flexibility and any otherspinion that contribute by the

respondent are recorded in this study.
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Further from that, the author have developed afstrategy to increase the
usage of the steel structure design and build sygtackage by overcome the
challenges face that discussed in the previoustehaphe strategy is supported by
the data collected from the questionnaire surveythayrespondent from different
profession in the construction industry. The resutfidicated that project owners
have to prequalify the potential steel structursigie builders before the official
tender of the project. This strategy is chosen dathe most effective solution to
increase the usage of steel structure design aitdl ¥ystem. Besides, there will be
others strategies have developed in this studpdorporate in the design and build
system so that the project owners can minimize thallenges face while
implementing the steel structure design and buwtesn. Thus, the usage of the

system will be increase significantly by the betsetinat come along with the system.

This study also investigated the important leviethe selection criteria for
steel structure design and build system throughmtifadive questionnaire survey
research method. Besides that, the author also a@uithe key selection criteria
result of design and build system with the conwardl design bid build system by
different profession in the construction indusifiie result shows that developers are
focus on both systems where by the company finhrmaakground is the key
selection criteria to them. Next will be the arebitwith the key selection criteria on
the technical knowledge in design and build sysaéewh focus on price in design bid
build project. Follow by consultant engineer keyesgon criteria on the technical
knowledge in the design and build system and comfiaancial background for the
conventional system. Where by the contractor igrftpa same important level on

the selection criteria on the price offer by deslymlders. Lastly the quantity
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surveyors put their focus on the price offer in thesign and build project and
company financial background in the conventionastay. The hypothesis is
achieved as different types of profession have th&n key selection criteria during

tender evaluation stages.

5.3 Limitations

5.3.1 Number of Respondents

Although there are 20 sets each of online questibarsurvey being set out to 5
different professions in the construction industonly 65 complete responds
received and only 42 respondent have experiendbeirdesign and build system.
Therefore, the imbalance respondent in betweerptbfession group might affect

the accuracy of the result obtained.

5.3.2 Recommendations for Further Research

In order to get a more accurate result and thec@t data can equally represent the
group of professions, the author suggest that éspandent from each profession
should have an equal numbers that valid for aralysn in depth study could be
compare the key selection criteria on differentf@ssion by using different research
method and analyzing tools that can interpreteddhi@ in comprehensive way.
With the result shows above, it can help the debigiilders to understand the key
selection criteria on different profession and ralitpe design and build proposal

according to the needs of different profession.
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