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OW a building

will be constructed

and operated are
issues that need to be
addressed early at the design
stage, As the archi-
tect/designer conceptualizes
the design of a building the
way it will be constructed
and operated needs to be
thought out too. The clearer
the vision easier will be the
realization of a building
Fuad H. Mallick PhD project. This is ?mpﬂnant in

today's world since we are

concerned about the environment more than ever before.
Because buildings consume energy not only in its running
but also in its construction and demolition, special effort
has to be given to make buildings energy efficient and
sustainable.

In the entire “life” of building (assumed to be about
60 years in the case of permanent construction type) it
consumes energy of broadly 4 types or categories.
Embodied energy is the energy required to produce the
building materials, grey energy is the energy required to
transport materials and components to the site, induced
energy is the energy required in the actual construction
of the building and operating energy is required for
running the building. A fifth category may also be
added called demolition energy which is the energy
used in demolishing a building.

The choice of building materials for environmentally
conscious design must consider the energy that has gone
into the manufacturing process of the building materials.
For example aluminum is a high-embodied energy build-
ing material whereas brick if produced in non-polluting
conditions is of low embodied energy. Mud is of even
lower embodied energy. This is not to say that mud
should be used in urban construction but an informed
choice on building material use has to be prioritized.

The distance of the source of the building material
from the construction site has energy implications in
terms of transportation costs. If a building material is
to be brought from far away the energy costs will be
more. The closer the distance, less the cost. This makes

the case for locally produced building materials.
Materials imported from long distances will increase
the energy input in the building process. Therefore
efforts in producing materials locally will be beneficial
in terms of sustainable construction.

A lot of energy goes into the construction process of
buildings. A very sophisticated construction method if
used in relatively moderate economic conditions will be
expensive and difficult to implement. In a country like
Bangladesh where means are limited one needs to think
of utilizing locally available technology to the optimum.
Perhaps thinking of utilizing as much human labor
force as possible is a good idea. In that way cost of con-
struction can be minimized and also the money is
ploughed back to the economy in terms of generating
more employment. Sometimes speed of construction is
hampered if very low technology is used. There is trade-
off in terms of less time consuming sophisticated con-
struction methods and time-consuming labor-intensive
construction. Ideally a mix of both should be utilized to
optimize energy costs.

A building to operate requires energy; electricity, air
conditioning, water supply etc. How much energy a
building will consume in its lifetime of operation is very
much a matter of design. Building design nowadays in
developed countries is very much concerned with energy
use. There are two basic ways this can be done;

One is to design buildings so that they need little
energy to run. This is purely a matter of design.
Buildings may be designed so that they are well lit and
do not require artificial lighting during the day. In
Bangladesh, where the sky illumination is high this not
a difficult task. Although most commercial buildings in
urban areas need to have their lights on during the day,
this need not be so. Intelligent use of (shaded) glazing,
courtyards, light wells if intelligently designed can help
save a lot of energy that goes into artificial lighting of
buildings. Same is true for climate control.
Overwhelming glass facades absorb a lot of heat and
increase the cooling load of air conditioned spaces.
Glass therefore should be carefully used in the design.
Glass needs to be shaded in a climate like Bangladesh's.
Appropriate shading devices can be designed taking into
consideration the path of the sun and thus reduce the
heat gain of buildings. Water conservation is another
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area, rainwater harvest-
ing will reduce the pres-
sure on municipal sup-
ply and save money and
energy.

The other option is to
design buildings so that
they produce their own
energy. Much has been
said about solar energy.
It is plentiful and renew-
able, Solar energy har-
nessing though solar
panels is still quite
expensive but neverthe-
less and option for gen-
erating energy. There are
other means that are
worth exploring in
building design, such as
the use of wind energy
in tall buildings. Wind
speeds are high at higher
levels, the building
facade may well incorpo-
rate turbines in them so
that some power can be
generated from them. All this has to be done when the
building is in the design stage. Energy producing devices
if incorporated in the design itself will add novelty to
the design and bringabout a new sense of aesthetics.

A building during its operation also requires regular
maintenance. This has cost and energy implications. Apart
from regular day to day cleaning and running, buildings
require periodic maintenance of its interiors and the
exterior. For example a building that has a painted surface
will require it to be repainted every few years. This partic-
ularly true for Bangladesh where weathering is a problem.
It's not uncommon to see painted buildings here that
have for years remained unpainted and is covered with
stains from weathering effects. In that case one may think
of building materials and surfaces that do not require any
painting at all. There are many examples of low mainte-
nance buildings around the world and in Bangladesh.
Buildings in Bangladesh that have as cast concrete and
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exposed brick finishes do not require very high mainte-
nance. Our national assembly building which has an as
cast concrete surface requires little maintenance except
periodic washing.

A building can have use after it has completed its use-
ful life. Materials and components can be reused. They
may be recovered from a demolished building and put
into use in new ones. This consideration also has to be
carefully thought out in the design stage.

Finally it needs to be emphasized that in order to have
a sustainable building it is important for the archi-
tect/designer to have a clear conception about not only
the design of a building but also how it will be built, run
and reused after its useful life. All this requires careful
thinking in the drawing board and intelligent and practi-
cal choices.

The writer is Pro Vice Chancellor, Professor and Chair Department of
Architecture, BRAC University
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workmanship. Most of our cement companies import
clinker from abroad. Steel billets/steel ore is also imported.
In Bangabandhu Bridge construction, stone was imported.
For Padma Bridge, we also face similar challenge. Perhaps,
we can only have sand from our river beds.

There is a problem of salinity in some areas. What
should be done to tackle this problem? In reply Dr. Amin
said, “Salinity promotes in an acidic environment.
Salinity and reinforcement steel has an inter relation.
Acidic environment promotes corrosion. So we need
additional protection in this regard. Concrete gives steel
an alkaline environment which is opposite to acidic envi-
ronment. Moisture cannot reach steel in a less permeable
concrete, In case of saline environment, clear cover (gap

of concrete and steel) should be enhanced. This will
require larger concrete sections. Concrete should be dense
as well.

On the question of quality of bricks, he said that bricks
are used in two ways, making walls and also making
concretes by crushing bricks to produce aggregates. We
have not enough stones in Bangladesh. Standard of bricks
depends on soil or clay that we use to produce the brick.
This reduces our quality of our agricultural land from
where we harvest clay. Cement based bricks from recycled
concrete or sand is an option to explore. 'We build so
many walls but not enough bridges'-Sir Isaac Newton. It
is one of the favorite quotations.

Dr. Amin offered the following suggestions. 'All should
be conscious of proper engineered supervision during

construction of a building or bridge. If people take
advices from any professional engineer, they can mini-
mize cost in many ways. They can have a safe accommo-
dation as well. A building or bridge when in use shall also
be maintained properly. Repair works shall have to be
carried out in a time efficient manner. Only professional
engineers know the proper use of construction materials
to get maximum benefits out of it. Columns and founda-
tions should be constructed with care because these ele-
ments carry the total load. These are the most critical
structural elements. We had a finding during investigation
of 'Spectrum Sweater Factory collapse’. It had flat plate
structure/beamless slabs. Risk of disaster was high in such
structural system. But the failure triggered due to weak-
ness in construction supervision. Inadequate design and

use of materials of not so good quality increased the risk,
leading to a catastrophe. All should consult with the
experts before construction of a building. We have igno-
rance in many works. We take much care in casting a roof
and cure it with water but we have carelessness with the
construction of columns. Supervision from experts is
important. Media can spread our message to all. I have
not learnt formally how I should cross a road before
studying Traffic Engineering at BUET. But the syllabus of
primary and secondary education should include the
basic steps for constructing a safe building where we will
work for the whole day or sleep in the house at night.
Everyone does not need to be an engineer but we have to
have basic knowledge of following good construction
steps. The definition of literacy should be redefined.’
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