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ABSTRACT

Nowadays, we cannot avoid decreasing of availability of
non-renewable energy resources, particularly fossil fuels,
and environmental degradation, consequently. Sustainable
Architecture, respectably answered those conditions by
streamlining  architecture  as  system.  Beneficially,
Information Technology (IT) has all potencies needed to
simplify Life Cycle Analysis (LCA), instrument for assessing
sustainable  product that considered as being too
complicated. Streamline computer software LISA, stands for
LCA in Sustainable Architecture, offering an instrument to
those extents particularly in regard with construction
process. &‘sides simplifying the process, LISA will help
reducing energy, cost and environmental impacts that will be
spent and occur along the so-called process.
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10 INTRODUCTION

As intentionally mentioned on the topic, this paper will
illustrate the effectiveness of application of streamline
computer software LISA, stands for LCA (Life Cycle
Analysis) in Sustainable Architecture (courtesy of BHP
Australia), in streamlining architecture as system, to be
precise  architectural process particularly phase of
construction, on purpose to achieve Sustainable Architecture.

20 SUSTAINABLE ARCHITECTURE

Based on global state of mind, architecture at present not any
longer alrchitccla merely known as building design, but
architecture that based on cradle to grave paradigm known as
well as from source to sink to Malaysian Architect Ken
Yeang.

With the intention that, similar to product in general,
architecture should always be sensible in using various
resources by keep maintaining their availability, to be exact
sustanability of the resources particularly non-renewable
energy resources such as fossil fuels.

To those extents architecture should be considered as system
(Handler, 1970) that includes:

= Design process

= Construction process

®*  Operational and Maintenance Process

* Human Bionomic Process

Furthermore, according to Building Life Cycle in Figure 1,

building as enclosure of architecture should be deal with,

®= (Cradle (i.e. Birth) Stage: Material acquisition that will
need energy and cost besides will cause environmental
impacts.

= Similar to material acquisition, products manufacture
transportation will need energy and cost besides will
cause environmental impacts, and this will occur as well
to the consecutive:

* Construction and fitting out,

= QOperation and maintenance, and

= Grave (ie. Death) Stage: Renovation and demolition.

Impacts incurred by a building throughout its life cycle
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From the coverage mentioned above, Sustainable

Architecture can be understood as architectural system that
nothing other than streamlining process of resources usage,
mostly non-renewable energy resources. The process is the
entire architectural process that embraces processes of
design, construction, operational and maintenance, human
bionomic and last but not least the demolition and/ or recycle
process at the end of building life.

However, architectural processes able to remain produce
designs that are related to the creation of value or meaning,
intentionally to affecting user’s emotion and scnsitiy. In
view of the fact that sustainable architecture offering designs
that associated with quality and reliable issues.

3.0 STREAMLINE

Streamline, in general, known as make more efficient or
make more simple. In regard with architecture, streamlined
process actually has come up several times. The earliest
occurred ever since the shifting of design method, from




traditional into modern design method, or from trial and emror
into design by drawing method. The latter can simplify the
making of corrections besides: enable the process to carry out
some fast track actions that is paralleling several sub
processes that can be accomplished in the same time or
simultaneously.

Sustainable Architecture that based on cradle to m\fc
paradigm, subsequently streamlining the energy usage, cost,
and environmental impacts that will be spent and occur along
architectural process. Nevertheless, in order to achieve
sustainability, architecture needs a kind of instrument that
similar to LCA, instrument to assess sustainability of
products in general.
1

On the other hand, c.mrcntly LCA methodologies too
complicated and not widely accessible to designers and
quantity surveyors, besides detailed study of LCA divert
attention from the key environmental issues and tend to focus
attention on inter—material competition rather than optimum
construction systems (LCA — BHP Australia, 2003).

Beneficially, Information Technology (IT) has all potencies
needed to simplify Life Cycle Analysis (LCA) including for
architectural process that recently considered as being too
complicated. Streamline computer software LISA offering an
instrument for those extents particularly in regard with
construction process. Besides simplifying the process, LISA
will help reducing energy, cost, and environmental impacts as
well that will be spent, and occur along the so—called process.

4.0 LISA (LIFE CYCLE IN SUSTAINABLE
ARCHITECTURE)

As users’ friendly streamline computer software, particularly
for construction process, LISA has an attractive, informative,
and comprehensive interface, Figure 2. LISA contends with
the entire computation concerning:

= Specification

= Construction

* FitOut

= Utilization

®* Repair/ Maintenance

That supported by Decommissioning and Material Transport.
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Figure 2: LISA Interface

4.1 LISA APPLICATION

For illustrative purpose, the following coverage will show
application of LISA on the Construction Process of an Office
Building.
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Figure 3: Structure of Construction Process of an Office Building
according to LISA.




Problem structure of Construction Process of an Office
Building according to LISA that stated on Figure 3, shows
the items of respective design process, construction process,

environmental impacts exceed the base one so the right
bar will be higher, and vice versa.

and repair/ maintenance process. Even though as mentioned = ]
before that LISA particularly used for construction process, =) % % o E
in fact we cannot avoid the related processes that will E E = =z §
influence, and will be influenced by the construction process. E E 5 E 2
3 =
e}
At the Design Process stage, will be produced design and g é § g é
specification that furthermore will determine the type of o “© a
structure, walls, and windows and fitting out components. In E
comparable way, Operational Process will be influenced by 3 | Pitched Railway | No
. . . . . =3
specification and the equipments needed will be built and 2 | Roof, 2 | Hichwa Yes
assembled within construction process. “ | Concrete < guway -
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Construction Process of An Office Building, Figure 4, shows
details of specification of consecutive structural items, Upper g Train No
Floors/ Frame, Substructure, Roof Structure that consists of 2 Foundations, -
respective specifications that followed by decomissioning = slab, z::]i: Z | Highway | Yes
and material transport remarks. Each items of specifications 2 groundbeam. Sea No
has respective LCI (Life Cycle Information) data.
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investigated environmental impacts that will occur along
the process, for instarB energy consumption that will be
used by the building, GGE (Greenhouse Gas Emissions),
NO,, SO,, NMVOC (Non Methane Volatile Organic
Compounds), SPM (Suspended Particular Matter), and
Water consumption. The left vertical bar indicate base
example and the right bar indicate edited example, if the

Figure 4. Construction Process of An Office Building

Bill of Materials, Figure 7 on the next page, shows the
amount of each material needed. For instance, Upper
Floor/ Frame item of Construction Stage that consists of
following components, Concrete Block, Timber, and




Material Transport, and respective component consists of
various materials. The amount of materials including
material transport will be calculated for each component.
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Figure 6: Total impact reports
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Figure 7: Bill of materials

= Base Materials Data, Figure 8, provide data base
information of base materials, such as Aluminium and
Asphalt, nccrning environmental impacts attribute for
instance GGE (Greenhouse Gas Emissions), NMVOC
(Non Methane Volatile Organic Compounds), NO,,
Resource Energy, SO,, and Water, that followed by their
respective value and recycling credit.

4.3 LISA APPLICATION CONCLUSION
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Figure 8: Base materials data
Components Material Transport and Precast Hollow
Concrete Core Units.
Materials Road, Concrete Precast, Concrete Super,

Plywood, Steel Reinforcing.

According to Sustainable Architecture that based on cradle to
ewe paradigm, which is subsequently streamlining the
energy, cost and environmental impacts that will be spent and
occur  along the architectural process, particularly
construction process, LISA application can be wrapped up as
follow:

®* Energy — Sensibility of energy resources usage noticeable
provided by LISA, by means of Impact Chart report and
LCT data of each item of each stage.

= (Cost — Sensibility of cost usage noticeable provided by
LISA, by means of Bill of Materials report,
Decommissioning and Material Transport of each stage,
item, component, and material.

= Environmental Impacts — Sensibility of investigated
environmental impacts noticeable provided by LISA, by
means of Impact Chart report of:

crgy Resources,

GGE (Greenhouse Gas Emissions),

NO.,

SO,

NMVOC (Non Methane Volatile Organic

Compounds),

6. SPM (Suspended Particular Matter),

7. Water Consumption.

On each stage, each item, each component, and each

material.

e LD RS —

In regard with Grave (ie. Death) Stage, that embrace
renovation and demolition furthermore recycle process, as
crucial part of cradle to grave paradigm, LISA sensibly
manage them by giving recycling credit to environmental
impacts attribute of each base material, Figure 8: Base
materials data. Besides intrinsically the building should be
designed based on consideration to be renovated, recycled,
and furthermore easy and economical to be demolished at the
end of building life.




50 CONCLUSION

Beneficially, IT (Information Technology) has all potencies
needed for streamlining architectural system to be precise
architectural process in regard with sustainable architecture,
that require sensibility of the process in using various
resources, principally in relation to the sustainability of the
resources that mostly non—renewable energy resources.

In fact, architectural process has changed consecutively into
streamlined one since the shifting of design method from trial
and error method into design by drawing method, and since
the coming up of sustainable development issues.

However, architectural process in relation to sustainable
architecture needs a kind of LCA instrument to assess the
sustainability of building. Ounle other hand, the instrument
currently considered to being too complicated and not widely
accessible to designers and quantity surveyors besides
detailed study of LCA divert attention from the key
environmental issues and tend to focus attention on inter—
material competition rather than optimum construction
systems (LCA — BHP Australia, 2003).

To those extents, streamline computer software LISA
offering instrument to simplify the process without avoiding
the fundamental ()bjecliv:f sustainable architecture that is
constantly concern of energy, cost, and environmental
impacts that will be spent and occur along the architectural
process that based on cradle to grave paradigm, to be precise
along the building life cycle.

As mentioned in the coverage of LISA application conclusion
above, besides enabled the architectural process to make
occurrence streamlining, LISA enabled the process to reduce
the use of energy and cost, and minimize the environmental
impacts as well.
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