
TITLE AIM CREDIT CRITERIA SUMMARY CREDITS 
AVAILABLE 

Recycled Content of To reduce embodied Up to 3 credits are awarded where concrete used in the 3 
Structural Concrete energy and resource building construction or refurbishment has a significant 

depletion due to use recycled content: 
of concrete. . 1 credit is awarded for aggregate replacement in 

75% of all concrete by volume as follows: 1 credit = 
30% of aggregate is recycled concrete aggregate (or 
equivalent) . 

. Up to 2 credits for awarded for use of supplementary 
cementitious materials in 75% of all concrete by 
volume as follows: 1 credit = 30% of cement is 
replaced with industrial waste product; 2 credits = 60% 
of cement is replaced with industrial waste product 
(for precast concrete the % of cement replacement is 
reduced to 20% for 1 credit and 40% for 2 credits). 

If no new concrete is used in the refurbishment of an 
existing building type "n/a" in the credits achieved column. �

Table 3: Green Star - Offie Design (v1) Credits regarding Concrete (Green Building Council Australia , 2004) �

The challenge for the CH2 team was that while the pioneer building 
60L (60 Leicester Street, Melbourne) had achieved up to 60% 
replacement of OPC with supplementaries, this had been achieved 
in concrete in a low-rise project. Furthermore the Green Star credit 
for pre-cast concrete was a target that was theoretically achievable 
- but untested in the field. 

CH2 on the other hand presented a number of challenges: 

• The building stands 11 storeys high and requires high-strength 
floor slabs and columns developing up to 80MPa. 

• �32% of the total quantity of concrete used is precast, including 
many curved concrete ceiling panels requiring a very high class 
of visual finish. 

• �The project was driven by tight commercial realities, i.e. there 
was little provision to delay stripping of concrete to allow the use 
of later strength-developing high-extender mixes. This would 
also prove a challenge with regard to managing shrinkage and 
cracking. 

Element Mix Comment! Strength Drying Opportunities 
designation risk shrinkage for reduction 

CH2 was keen to achieve three credits in this area. A strategy 
therefore needed to be developed to measure and document 
that credits were being met. This strategy, which evolved 
through tender and post-tender discussions between the builder, 
Melbourne City Council and the architects, took the following form: 

i) � Develop a complete matrix of concrete elements to be used in 
the project which addressed for each element the % of total 
concrete, the number of days at which requisite strength would 
be developed, and so forth (refer Table 4a and 4b) 

ii) � Dynamically identify stretch targets and problem areas in the 
pre- construction stage 

iii) � Undertake in-depth builder-architect workshops to establish 
what may be possible 

iv) �Testing, research and development by concrete contractors to 
establish parameters 

Cenement Aggregate slump plasticer qty supplier 
replacement replacement 

% % 

Table 4a: Summary of input to concrete matrix (for full version see www.ch2.com .au) 

Qtym3 % of concrete 
on job 

I I 
TOTALS 7,262 100% 

GREEN STAR - OFFICE DESIGN CRITERIA AND COMPLIANCE NOTES 

Aggregate repl 

62.90% 

Needs to be >75% 

% of project cenent 
repl 

37.24% 

Neeeds to be >30% 

Cement mat repl 

86 .15% 

Needs to be >75% 

% of proj agg repl 

54 .96% 

Needs to be >30% 

Table 4b: Outcome of concrete matrix 
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One early outcome of this process was an application by Boral to 
the Green Building Council for an exemption to enable washed 
aggregate (aggregate washed out of unused concrete returned 
from CH2 or other projects) to qualify as 'recycled' aggregate under 
the credit. This exemption was granted. Even though the amount of 
this aggregate only account for 1-2% of the aggregate used in the 
project it proved crucial in assisting the project reach the levels set. 

Boral undertook to achieve the targets identified in the matrix 
- but this was new territory for the company. Boral had a unique 
commercial advantage in the project as three of its city plants had 
facilities to crush recycled concrete - critical to the project reaching 
recycled aggregate targets. Boral was unwilling to use genuine 
post-consumer recycled aggregate (such as that available from 
their venture partner Delta or Alex Fraser) in most high-strength 
applications due to concerns about the effects of residual cement 
on binding strength , shrinkage and other technical performance 
characteristics. 

The process threw up a number of subtleties that were not 
reflected in the Green Star credits. Not least of these were that the 
supplementaries locally available in each state in Australia have 
quite different performance characteristics. 

One very positive outcome of the project was an agreement 

reached with Boral to share some aspects of the concrete's 

characteristics in the public domain. This data was forwarded to 

the Green Building Council to assist with the refinement of the 

rating tools. 


Construction was not without its challenges: 

• Significant cracking was encountered with one major floor 

slab. While this was found not to affect structural integrity or 

aesthetics (it was hidden under the access floor) it required 

further refinement by Boral to address the problem. 


• 	The physical characteristics of the mix resulted in different 
flow patterns and mix behaviour in pouring the curved pre
cast concrete panels including scalloping, bubbling and colour 
variation - all highly problematic in this high visibility feature. 
This was only resolved through significant experimentation and 
development, costs for which were born by the client. 

Environmental benefits of concrete specification 
Detailed analysis of the embodied energy savings achieved at CH2 

have not been undertaken. Without this it is difficult to establish the 
levels of savings made, particularly as there are indications that in 
some instances concrete contractors increased the total quantity 
of OPC in the mix to achieve strength and performance, in addition 
to requisite levels of supplementaries. However, it is possible that 
significant savings have been achieved - in addition to contributing 
significantly to the state of knowledge as to what is possible. It is 
not unlikely that the project has saved between 20 and 30% of 
potential embodied energy (worked out from the concrete schedule 
and percentages saved). 

ENVIRONMENTAL BENEFITS 

There is no doubt that the exhaustive specification process has 
reduced the environmental burden associated with the construction 
of CH2. The example of concrete alone indicates a significant 
greenhouse gas saving. Other key examples of likely benefits 
include: 
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• Avoided use of rainforest and high-conservation value forests for 
much of the timber construction through use of recycled timbers. 

• 	Reduction in embodied energy from use of 100% post-consumer 
recycled content steel for reinforcement. 

• 	Design for reduced materials use, flexibility and demountability in 
the fitout. As well as savings in capital construction this is likely 
to result in compound savings through avoided consumption and 
waste during churn. 

• 	Savings for the project-wide emphasis on specification for the 
100 year life-cycle costing model, with its emphasis on durability. 

Accurate quantification of the environmental savings and avoided 
impacts will only be possible when an audit has been undertaken. 
This will hopefully be the subject of future research . 

Supply chain transformation 
CH2 has already had dramatic effects on the broader building 
materials supply chain through its iconic status, profile, and 
significance as a public sector building breaking new ground 
which is likely to a greater or lesser extent to be pursued by other 
projects. Examples of this include: 

• 	The development of new products specifically for the project, e.g. 
the shower towers, precast and in-situ concrete mixes. 

• 	Placing pressure on a broad web of manufacturers and 
suppliers to think about and gather data on the environmental 
performance and characteristics of their products. 

Contract development 
A key area of concern and barrier for many projects breaking new 
ground is how to manage risk. There are a number of areas in 
which CH2 has re-thought contractual arrangements to allocate, 
share or manage new risks with regard to materials. These include: 

• 	 Development of the EPQ-approved approach and, potentially, a 
specific bank guarantee to minimize risks of undesirable product 
substitution on-site. 

Illustration of challenges, complexities and barriers 
Like any innovation, one of the greatest contributions by CH2 to 
ESD will no doubt be identification of challenges, complexities and 
barriers ariSing. Some of these are already clear, but others may 
well arise in time. They include: 

• 	The challenge of maintaining quality control in areas of new 
product development (refer Appendix 1). 

• 	Identifying environmentally preferable products. Regardless 
of the complexity of product assessment processes, no team 
has access to perfect information. The use of Ecoselect 
and subsequent concerns of environment groups illustrated 
the challenges of design teams and their consultants being 
sustainability experts across a literal planetary range of 
products. 

• 	Negotiating solutions to unforeseeable situations arising from 
the use of novel materials with contractual parties in the 
framework of traditionally adversarial and risk-averse contractual 
relationships. 



Explicit diffusion, communication and education 

Melbourne City Council has embarked on a comprehensive 
knowledge diffusion program. Lectures, seminars, conferences, 
books, articles in trade press and the broader media have all 
contributed to lifting awareness of the project, its ESD ambitions, 
and what it set out to achieve. As the project moves to completion 
the emphasis will turn to articles in the architectural magazines 
that designers and clients read. CH2 will be further researched 
and written up in case studies. This broad communication agenda 
ensures that many of the lessons and achievements of CH2 will be 
taken up by other projects. The benefits will thus multiply. 

While the extensive database of 'scored' products remains the 
intellectual property of Designlnc, Melbourne City Council is 
exploring ways to make at least some of this knowledge available 
to a broader audience. In the meantime this knowledge provides 
an important resource that will enable the architects to leverage off 
the experience of CH2 to pursue eco-preferable products in other 
projects, public and private sector, and set a benchmark for other 
firms to meet and surpass. 

Participation in the development of CH2 has stretched and 
educated all involved. One outcome of the project will be a more 
educated cadre of architects, engineering and cost-planning 
consultants, builders and sub-contractors. 

Achievements and challenges 

Perhaps as significant as the 'iconic' achievements of CH 2 are 
the many small changes in approach , many of which will probably 
never be documented. One example of this Bertoni has noticed 
have been attitudes to waste on site: 

Once you start seriously dealing with ESD design it is not just 
quality and aesthetics driven on conventional lines. I don 't 
think we have wasted anything, we have repaired it instead. 
If a precast slab turns up that is not quite right we don 't 
send it back. It represents a significant resource and energy 
investment. Instead we ask how we can resolve an apparent 
problem.6 

This raises some real challenges to the architect or project 
supervisor. Building contracts and Australian Standards have 
evolved over time to allow tight control over the quality, cost and 
extent of projects: but what happens where there is no contractual 
experience or Australian Standard? The use of high-supplementary 
mix concretes on CH2 is a case in point. The reality, as discussed 
in the case study, has been finishes that are not classified under 
and do not meet any standard. 

How does the architect hold the builder to account? How does the 
supervisor prevent a drop in perceived quality? The only answer 
to this appears to be more hands-on time , in the concrete yard , in 
the joinery shop, as indeed things were 20 years ago. As Bertoni 
says; "ESD has generated a new generation of products which are 
simply not well understood. There is a learning curve for what they 
can and can't do, and the project simply has to allow more time up
front with the builder to make sure things are done right. " 7 

CONCLUSION 

Green building is at the point in which there is still a lot of learning 
for all involved. Each new project contributes to the knowledge of 
those working on it as well as bringing benefits to the environment 

6 Conversation with Claude Bertoni 24/01 /2005 

7 Ibid. 


and community. This demonstrates the continued requirements 
of education of architects, the construction industry and the 
product manufacturing industry. This paper has demonstrated 
the challenges and opportunities of integrating environmentally 
responsible materials into a building project. Opportunities lie 
in selecting materials that have not only a low impact in their 
manufacture and use but also within their aesthetics and inherent 
qualities (strength , recyclability, etc.) have longevity. 
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APPENDIX l' DESIGNINC'S TOP TEN LESSONS LEARNED FOR SPECIFYING PREFERABLE MATERIALS 

1. 	 Be careful of greenwash. 

2. 	 There is no avoiding research - allow for time and resources to enable good decision making: 

use existing tools e.g. EcoSpecifier, the Environment Design Guide, case studies, interne!. 

use contacts. 

attend conferences to keep up to date. 

develop an in-house assessment system/checklist - check out the one page materials questionnaire on EcoSpecifier as an 

example. 

be patient with and communicate clearly with suppliers. 

work towards developing an in-house materials database and staff education strategies to learn from the process. 


3. 	 Bring materials to the front of the design process. 

4. 	 Rethink preconceived notions of material selection and application. 

5. 	 Design in solutions that minimize material consumption, e.g. maximize natural/integrated (not applied) finishes , therefore 
materials to be a natural backdrop to form , not a primary aesthetic. 

6. 	 Understand what you are specifying so you don 't get caught out later: 

cost and time implications - be prepared that some items may cost more due to availability, but demand will eventually bring 
prices down. 

suitability of the product for the intended application. 


7. 	 Collaborate with local environmental groups - they can be a good source of information. 

8. 	 Be more amenable to variations in visual finish control to minimize material wastage through rejection: 

develop a good relationship/commentary with the builder to ensure project objectives and quality are delivered. 
where options exist, choose a process that gives a good result with the least risk of material wastage. 

where a more refined finish is required , limit it to smaller areas. 


9. 	 Be realistic about life span design considerations e.g. if the design aims at flexibility or is faddish , then demountability, 
recyclability and reuse may be more important than long term durability. 

10. 	 Don't get lost in the enormity of the exercise - take it in small bites and don't feel the need to reinvent the wheel every time. 
Making a small improvement is better than none at all. 
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