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Pancheewan Rergsomboon 2012: Developing Sustainable Construction : Case Studies
of Public Construction Project. Master of Engineering (Structural Technology for the
Built Environment), Major Field: Structural Technology for the Built Environment,
Department of Civil Engineering. Thesis Advisor: Assistant Professor

Piyanut Wethayavivorn, D.Eng. 77 pages.

The objective this research is to identify problems occur during the public construction
project development process in Thailand which prohibit sustainable development. Data is
collected through 3 case studies of public projects including in-depth interviews with key person
involved during project development. Then compare results against Framework for sustainable
construction procurement in Achieving Excellence in Construction Procurement Guide No.11
(AE11) of The Office of Government Commerce (OGC) of United Kingdom.

The results reveal that Asian Game 13th Complex and Auditorium Hall of a public
university which have large value comply with the sustainable criteria considered in the OGC
procurement guide. However, the practices found in these two case studies are less details,
informal and quite unorganized. The last case study, building of a public university which has
small value compare to the first two projects, omit the most important criteria of sustainable
procurement which is consideration of project need. This last project just jump to the design and
construction bidding without integrated supply team and output-based specification so the
sustainability cannot be realized. This type of building even though has small value but it is
built most often in public sectors. It is important that the development of all construction
projects which are large proportion of public budget should develop a standard process to assess

sustainability right at the beginning of the project initiation.

Student’s signature Thesis Advisor’s signature
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M99 2 Summary of Environmental Building Performance Assessment

Assessment Origin Characteristics
ABGR Department of ® A performance-based accredited assessment tool
Australian Commence, ® Using star rating on a scale of one to five star
Building NSW, 2005 ® Provide a national approach to benchmarking
Greenhouse greenhouse performance of buildings and tenancies
Rating ®Based on 12 months of energy consumption
AccuRate CSIRO, 2006 ® The new version of NatHERs
® Addresses problems associated with rating homes in
tropical and sub-tropical environment through the
inclusion of a ventilation model
® [t includes an extensive database of materials
® Allows users to modify construction elements
BASIX Department of ® Web-based planning tool for residential
Building Infrastructure, development
sustainability Planning and ®To assess the water and energy efficiency of new
Index Natural residential developments
Resources, 2004 @ NatHERS and AccuRate are simulation packages
used to assess energy performance
® [t is mandatory for all new residential development
and a BASIX certificate is required for development
approval
BEPAC Canada, 1993 ® Developed by the University of British Columbia
Building ® Similar to BREEAM but a more detailed and
environmental comprehensive assessment method
performance ® | imited to new and existing office

assessment criteria

® Uses a point system for rating

® A voluntary tool
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Assessment Origin Characteristics
CASBEE Japan, 2004 ® A co-operative project between industry and
Comprehensive government
assessment system ® Applicable in accordance with the stages of a
for building development in pre-design, new construction,
environmental existing building and renovation
efficiency ® [t is based on the concept of closed ecosystems to
determine the environmental capacities
® Consideration for regional character
CEPAS HK, 2001 ® Developed by the Building Department
Comprehensive ® For all types of existing and new buildings
environmental ®To serve as a unified yardstick for a common,
performance comprehensive assessment scheme for buildings
assessment ® Eight performance categories
scheme ® Employing an additive/weighting approach
CPA UK, 2001 ® Developed by the Royal Institution of Chartered
Comprehensive Surveyors and the Environment Agency

project evaluation

® Different from a building performance method as it
is used to assess projects during the development
process using a combination of financial &
economic approach

® A multi-criteria analysis approach to assess
environmental and social impacts of a project

® A checklist-type evaluation framework that requires
an independent assessor to undertake the
assessment

® A voluntary tool
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Assessment

Origin

Characteristics

Eco-Quantum

Netherlands

® The only method that is explicitly and
comprehensively based on life-cycle assessment

® Assess the environmental burden of a complete
building on the basis of LCA

® Not a comprehensive assessment method

® Only applicable to single residential buildings

DQI
Design quality

indicator

UK

® Supported by the UK Construction Industry Council

® A toolkit used throughout the development process
to capture the opinions of all stakeholders

® Aims at improving the design of buildings by
providing feedback and capturing perceptions of
design quality embodied in buildings

® Easy to use and has extensive database of the most
commonly used materials and products

® Assess buildings in three main categories:
functionality, build quality and impact

® Aim at assisting clients in defining their aspirations

to which project's success will be measured against

EMGB
Evaluation manual
for green

buildings

Taiwan, 1998

® Operated and implemented by the Ministry of
Interior

® Consists of 9 environmental criteria

® A single tool for all types of buildings

® Not able to reflect regional differences

® Only assess the quantifiable criteria and non-
quantifiable issues are omitted

® Assess the least number of performance criteria
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Assessment Origin Characteristics
EPGB Department of ® Assess buildings using a framework of
Environmental Public Works environmental performance into 5 categories

performance guide

for building

and Services,

NSW

® Useful to consider resource consumption and
loadings
® Buildings are rated and a single indicator for the

total performance

GBTool
Green building

challenge

International,

1995

® The most comprehensive framework

® [nternational collaboration of over 20 countries

® Absolute performance indicators to complement the
relative scores

® More than 90 individual performance assessment

® Four levels of weighting

® A comprehensive evaluation method that can be
used by different regions with the adjustment of

regional variations

GHEM
Green home

evaluation manual

China, 2001

® [ntroduced by the Science and Technology
Development Promoting Centre and Ministry of
Construction

® The first environmental standards and design
guidelines related to performance standards

® Only relates to residential projects

® Simple rating that without explicit weighting
system to address resources allocation and indoor
environmental quality

® No clear definition for the degree of severeness for

unsatisfied pre-requisite requirements




M3190 2 (AD)

16

Assessment Origin Characteristics
GreenStar Green Building @ Australia's first comprehensive method for
Council evaluating environmental building performance
® For commercial buildings only
® Rating system on a scale from 0 to 6 stars
HKBEAM Hong Kong, ® Has separate assessment methods for new and
Hong Kong 1996 existing office buildings
building ® Similar to BREEAM
environmental ® 1t has been criticised as assessing the quantifiable
assessment criteria but the non-quantifiable social and
method environmental issues have been deliberately ignored
® Assessing new building ‘as built’ rather than ‘as
designed’
® Assessment process not transparent
® Assessment categorised under the global, local &
indoor scales
® Emphasis on life-cycle impacts of environmental
issues
® Assessing building performance in grades ranging
from fair to excellent
NABERS Department of ® A performance-based rating system that measures
National Environmentand  an existing building's overall environmental
Australian Heritage, 2001 performance during operation
building ® For existing commercial buildings and houses
environmental

rating system

® Sclf-assessment and accredited ratings score out of
10 with 10 the best

® A voluntary tool
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Assessment Origin Characteristics
SPeAR ® A project assessment methodology within Ove
Sustainable Arup's consulting projects

project appraisal

routine

®To enable a rapid review of project sustainability

® Use a graphical format to present sustainable design
® To identify opportunities to optimise performance

® Rated on a scale of +3 to -3

®]n 4 main elements: environment, social, economic

and natural resources

LEED USA, 2000
Leadership in

energy and

environmental

design

® Developed by the US Green Building Council

® A certification process developed to create an
industrial standard

® Self-assessing system awards rating of certified,
silver, gold and platinum

® Use simple checklist format to rate building
performance

® For new and existing commercial, institutional,
high-rise residential & major renovation

® Comprises 5 areas of sustainability

® A voluntary tool

NatHERS CSIRO

® Computer-based house energy rating system

®To give houses an energy efficiency rating from 0-5

® () star being inefficient whilst 5 star indicates high
level of energy efficiency

® Considers detail design, construction, orientation,
insulation, etc.

® L inks to locational climate information
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Assessment Origin Characteristics
SPeAR ® A project assessment methodology within Ove
Sustainable Arup's consulting projects

project appraisal

routine

®To enable a rapid review of project sustainability

® Use a graphical format to present sustainable design
® To identify opportunities to optimise performance

® Rated on a scale of +3 to -3

®]n 4 main elements: environment, social, economic

and natural resources

1311: Ding (2008)
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LEED Green Globes BREEAM Green Star GB Tool CASBEE DGNB HK BEAM Total
v 9 v 9 v 9 v 9 v Y v 9 v 9 v 9 v 9
U9 9 U9 WU WU U9 U9 WU U9
, % |, % | % | | % | % , % , % , % , %
408 408 g0y RL) 0L L) L) 0L 408
Funadon
17 13.64 8 19.45 13 11.30 17 20.42 6 16.00 5 22.46 8 20.25 7 28.93 81 19.06
Meluoinis
ERGRGRE 14 |2273| 4 |1130] 13 |2000| 9 [1479| 5 19.50 4 22.95 11 6.1 2 11.95 62 16.16
MSUTHII 2 455 2 7.00 5 8.70 5 5.63 8 32.50 2 10.22 18 48.67 1 1.89 43 14.89
NAMIY 7 30.00 6 14.05 6 7.83 3 4.93 4 12.20 4 17.09 2 5.77 4 27.04 36 14.86
yany 3 2.73 7 12070| 7 2087 | 9 [2535] 3 9.80 2 11.73 6 10.38 2 44 39 13.25
msl¥iaquaz
. 9 12.73 10 14.50 11 17.39 11 16.90 1 2.80 2 10.05 3 6.52 3 14.47 50 11.92
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