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Context

Environmental impact of buildings Is substantial but

our understanding of efficient measures to abate

Impacts is small.

Ecological efficiency of built products must radically
Improve to reduce the risk of effects such as,

climate change.
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Issue

Regulation and investor interest in responsible
allocation of funds Is driving industry need for cost

effective Impact assessment tools.

Paradox is that current methods are too complex for
average person and too expensive relative to what

they deliver.
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Barriers

1. Lack of appreciation for the priority of
environmental impacts.

2. No current business case for embodied water and
emissions.

3. Translation of complex LCA science to the
language of design team.

4. Cost of manual assessment.

Il & ——
| % 'mim Lend Lease

CRC Cons’fruchon Innovation
uuuuuuuuuuuuuuuu




Lend Lease Experience

Project LCA can cost $3 to $5 / m2 NLA for

office and take many months.
Too much, too long, too late.

Design can’t react to impact assessment

results.

ASPECT

RESOURCE CONSUMPTION 18% 8.03 145
ENVIRONMIENTAL LOADINGS 15% 8.45 1.27
INDOCR ENMIRONMIENT QUALITY 18% 7.71 1.39
ECONCOMICS 21% 6.80 143
EXTERNAL BULT ENVIRONMENT 10% 6.09 0.61
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CRC Response - LCADesign

An automated real-time environmental impact

assessment tool in a 3D CAD platform.

3D CAD as a design platform has expanded rapidly
due to Its productivity benefits and client focussed,

friendly outputs.
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3D Application for Environment

Use for thermal modelling now well established.
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Assessment Process

1. Designer develops the 3D CAD model.

2. Automated quantity take-off completed.

3. LCI refers to the schedule of quantities.

4. Relevant indicators selected by user.

5. Results generated.

6. Comparative analysis of alternative designs

enabled.
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Assessment Process

1. DesiaHE
generate the 3D
CAD model as
normal part of
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Assessment Process

" CRC_Development’ ArchiCAD_files, southbank tafe.IFC ===
File Format  Help
IFC based Quantity Takeoff System Copyright (5) 2002 CSIRO ‘ '
2 A - k File name |southbank tate.ifc Fead Ifc File | Access IMSWVRE |
. u to m at I C ta e . Description  [archiCaD generated IFC file. & Walls % Columns CsIRO
Authar [puchitect [ Doors and windows @ HvaG
O ff fro m CA D to Organization  [EiHing Desnrer Oiies | Spaces
Time stamp  [2002-04-30T15:19:07
d h d I Seloms IIFEF\ZD— Expont Sheet
proauce a scneaule —
- wWall type|Int_ext|Component type |Thickness|Thickness unit|Height| Height unit|Length|Length unit|Total area|Total ail
Of quantltles- * |Concrete| 2 2|m 2|m 2|m 2?[m2
* |Concrete ? 0.20|m 3.00(m 45.565|m 136.65 m2
* |Concrete ? 0.20|m 3.00(m 75.03|m 225.08|m2
* |Concrete ? 0.12|m 3.00|m 4.62|m 13.85 m2
* |Concrete ? 0.20|m 3.00(m 5968 m 178.73|m2
* Concrete ? 0.23|m 3.00(m 8.97|m 26.90|m2
+ |Concrete ? 0.20|m ?|m 17.01|m 2551 |m2
| + Wall segment 2|lm 17.01|m 2551 |m2
* |Concrete ? 0.20|m 3.69m 138.77|m 511.36|m2
* |Concrete ? 2(m 2{m 2(m ?[m2
* |Concrete ? 0.20|m 3.69|m 5271 |m 19423 m2
+ |Concrete ? 011 |m 3.69m 7.05/m 25.97|m2
| + Wall segment 3.69 m 7.05|m 2597 |m2
+ | Brickwor ? 0.11|m 3.69m 1.98/m 7.31|m2
| + ‘wall segment 3.69|m 071 |m 263 m2
| + Wall segment 3.69m 1.27m 4.68 m2
+ |Concrete ? 0.23|m 3.69m 10.00|m 36.85|m2
| + Wall segment 3.69|m 10.00|m 36.85|m2
+ |Concrete ? 0.20|m 3.69m 19.15/m 70.58m2
| + Wall segment 3.69m 0.36|m 1.31|m2
| + Wall segment 369 m 2.76|m 10.19|m2 =
KN _'l_I
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Assessment Process

9015 Dry Cement Clinker Formation

Input operation Quantit  Unit

1 Air_emission dust processing 7500 NONNL mn
2 L Air emissionCQO nrocessing | 270000 NNN_. ma
? Air emissionCO,, processing - KNNNNN NNNLL mn
4 Air-emission SOx-processing [0NN.NNNN_._mg
612 Snlid \Waste Mineral \Waste 0.0707 kg
818 Burn coal feed stock as fuel 0.2646 kg
3. LCl database 842 Coal use in Australia 1.6262 MJ
refers to schedule 878 Diesel Use in Australia 0.3900  MJ
of quantities and ggg NOtr:er ?" — in_AL:trat\Iia}_ 8%%8 m
: atural gas use. in Australia ,
calculates UIEESEy 3542  Road Trgansport A 18+ tonne 0.0019 Vkm
3544  Rail Transport Freight 0.4800 vVkm
0014  Miture for Cement Making 1.4400 kg
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Assessment Process

4. Impact indicator
selected by user for
specific
assessment.
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Assessment Process

Focus point in this design on

5. Analysis of Internal and external walls as
results either whole biggest driver of all impacts across
building or by all categories.
element.
100%
290% O Windows
g a0% | ® Upper Floors
‘E’ _— O Staircases
E <] m Roof
g_ m Internal Walls
g 0% 1 m Internal Screen
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Comparative Analysis of Design Solutions

! Energy

Toxic Water
Pollution

Hazardous ! Metal
Solid Waste / N . BN ores
Solid
Wastes Minerals

Hazardous Air
Fossil Fuels

Pollution
Fremium
Greenhouse Renewable Affordable
Greenest

Gases Materials
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LCADesign for Property

Embracing Opportunity:

Services the needs of those seeking
environmentally preferable buildings — where
results are defensible.

Managing Risks:

Increases understanding of how to build with
lower emissions footprint and reduce inflation risk
of greenhouse.
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LCADesign for Property

Cost Competitive:
Reduces the cost of environmental assessment.
Value Creation:

New service platform for environmental and
design professionals.
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Limitations

1. Uncertainty of LCI| database data.

2. Maintenance of databases in a rapid product
market.

3. Completeness of object databases.

4. User education and capacity.

5. Commercial results.
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Conclusion

1. Powerful tool with potential to transform
environmental assessment market.

2. More work to evolve reliability of some aspects.

3. Application needs to feedback into continuous
development loop.

4. Issues are here to stay, LCADesign a innovative

response.
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