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A building’s life-cycle environmental
impact includes both operational and em-
bodied components. Operational impacts
are those such as energy consumption
that occur during use, while embodied
impacts are mostly due to the production
and installation of the building’s materials.
An example of an embodied impacr is the
pollution released during the extraction,
manufacture, and installation of a build-
ing component, The longer a building
remains in service, the smaller the em-
bodied impacts are per year of service.
Therefore, efforts to minimize embodied
impacts must also include strategies to
increase service life. This article discusses
the validity of common service life assump-
tions, and challenges design professionals
to achieve greater sustainability by incor-
porating durability, adapeability, and
deconstructibility in their designs.

A 50-year lifespan is often assumed for
common building types such as com-
mercial buildings and schools. However,
many buildings are demolished when they
are well short of 50 years of age, often for
reasons other than macerial degradation.
Premature demolition and replacement
of buildings impacts our environment in
many ways, from the disposal of demo-
lition waste to the need to manufacture
and insaall new materials. While many
designers have started to specify recycled
content materials, this is only a first step.
Recycled materials, even those that contain
100% recycled content, still may have
significant embodied impacts. In an at-
tempt to increase longevity, some may be
tempred to specify more robust or “durable”
matcerials, but durability may not be the
best strategy to increase building life.

A 2004 study by The Athena Institute
surveyed buildings demolished in St
Paul, Minnesorta from the period of 2000
to 2003. While the study was partially
motivated by a desire to understand the
relationship between structural materials
and building longevity, it revealed that
the three most common reasons for a
building to be demolished were: area re-
development (34%), lack of maintenance
(24%), and building no longer suitable
for intended use (22%). These findings
show that most of the buildings were de-
molished not due to durability problems,
but rather due to poor adaprability.

The study also found that the building
longevity was not highly dependent on
the structural material used to construct
the structural frame. Some of the oldest
demolished commercial buildings were
wood-framed and most of the younger
buildings were steel or concrete. Over
60 percent of the concrete buildings de-
molished were less than 50 years old, with
roughly 10% being less than 25 years old.
The results were more striking for steel
buildings: 80% of those buildings were
less than 50 years old, with 40% being
less than 25 years old.

This limited survey shows that there are
a number of reasons why a building may
be demolished, with many reasons com-
pletely unrelated to material durability. For
modern buildings, the building’s lifespan
may be considerably shorter than an as-
sumed 50-year span. Furthermore, since
in most instances the structural system does
not “wear out,” it can have considerable re-
sidual value at the end of a buildings life.
The application of Design for Decon-
struction, Design for Durability, and

Figure 1: The Chartwell School, Seaside, CA, designed by EHDD Architecture with Tipping + Mar
Associates as structural engineer. Conrtesy of Michael David Rose | MDRENET.
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Design for Adaprability can help extend
the life of structural materials, both within
a current project, and as salvaged materials
in future projects

Design for
Adaptability (DfA)

Adaprability is the ability of a structure to
accommodate varied and often unknown
future uses and changes with minimum
of cost and effort. DA can extend the
life of a building by making it easier to
adapt it to new uses. The Athena study
found that 22% of the buildings were
demolished because they were no longer
suitable for their needs.

Many strategies for adaprability are the
same as the strategies for deconstruction,
which is discussed later. These strategies
focus on simplicity, repetition, transparency,
and so on. Those who have worked on ex-
isting buildings know how important an
casily comprehensible structural system is
to the success of adaptive reuse projects.
Complex structural systems with con-
cealed conditions increase the adapration
costs because the structural investigation
is more expensive and uncertainties about
component capacities lead the engineer
to take a more conservative approach.
When the building code prescribes a
minimum lateral load capacity for reuse
projects, uncertainty about the existing
lateral-load-resisting system could lead to
extensive investigation or unnecessarily
costly upgrades to the system.

DfA is most important for buildings
thac are likely to undergo changes in use
over their lives. Good candidates are:

* office buildings, where tenants
frequently change;

* schools, where changing
demographics and educational
requirements often lead to school
building decommissioning;

* industrial buildings; and

¢ churches (other than elaborate
cathedrals), where congregations
come and go.

Iconic buildings such as certain museums
and cathedrals are likely to remain more
static over their lives and are less likely to
benefit from DfA.

Some building types are likely to be short-
lived and are inherently difficult ro adapr,
such as commercial strip malls in growing
suburbs. These types of structures are best
designed simply for deconstruction and
material reuse, with sufficient durabilicy
to protect the materials through their pro-
jected short life.






