The Culture of Designing Buildings Using Environmentally Friendly
Materials

Serova Elenal®e
Moscow State University of Civil Engineering, 26, Yaroslavskoye Shosse, Moscow, Russian Federation
SerovaEA@mgsu.ru

Keywords:

Sustainable development, Green architecture, Ecological Design, Environmentally friendly materials,

Recycling of materials, Materials with high recycled contents, BIM, BIM-model.

Abstract:

The culture of designing buildings using environmentally friendly materials is associated with the decisions

that architects, engineers and designers make during the design process. The choice of materials, products and
structures is the habitual action of the architect, engineer and designer. This research includes searching for
possibilities of changing habitual action of the architect, engineer and designer to develop the culture of using
environmentally friendly materials in building projects using BIM-technology.

1 INTRODUCTION

An environmental approach to building design
today is a relevant and important task in education
and business. The concepts of sustainable
development, green architecture and regenerative
design are deeply studied, used and developed
(Yesaulov, Blagovidova, Tabunshchikov, 2020;
Pankina, Zakharova, 2017; Pakhomova, Richter,
Malyshkov, Khoroshavin, 2023).

Rating systems for assessing the environmental
performance of buildings, such as the Building
Environmental Performance Assessment Method
(BREEM) and the Guide to Energy and
Environmental Design (LEED), are widely used
(Nguyen, Altan, 2011).

But until now, the culture of working with
environmentally friendly materials and technologies
in the construction of buildings has not received a
sufficient level of development (Aghazadeh,
Yildirim, Aliparast, 2019; Ogunkah, Yang, 2012).

We can see only individual green building
projects, but the mainstream construction industry has
been slow to adopt ecological design principles.

To develop a culture of designing buildings using
environmentally friendly materials, it is necessary to
understand  the reasons that hinder the
implementation of ecological design principles.
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The building design process includes a decision-
making system for the use and application of the main
components of the project: materials, equipment and
technologies (Aghazadeh, Yildirim, Aliparast, 2019;
Ogunkah, Yang, 2012; Feria, Amado, 2019).

Victor Papanek in his book «The Green
Imperative. Ecology and Ethics in Design and
Architecture» tells designers that «every choice and
dilemma in their work can have far-reaching and
long-term ecological consequences» (Papanek, 1995;
2021).

During the design process, architects, engineers
and designers select materials, products and
structures for the project according to the following
data:
technical task;
calculated indicators;
regulatory requirements;
preliminary project budget;
personal professional experience.

Analysis of the listed data is a repetitive habitual
action of the architect, engineer and designer.

Charles Duhigg in his book «The Power of Habit.
Why We Do what We Do in Life and Business» uses
the concept of habitual actions we take based on
habitual experience (Duhigg, 2012).

The scheme for performing a habitual action of
the architect, engineer and designer shown in Figure
1.
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Figure 1: Scheme for performing the habitual action of the
architect, engineer and designer.

The repetitive habitual activity of the architect,
engineer and designer includes the analysis of
technical task, calculated indicators, regulatory
requirements, preliminary project budget and
personal professional experience.

But if they choose environmentally friendly
materials for the project, they would have need
consider environmental materials quality indicators
include  (Pakhomova,  Richter,  Malyshkov,
Khoroshavin, 2023):

v usefulness of the building material (durability,
maintainability, etc.);

v environmental quality of the building material;

v' environmental quality of production of
building materials;

v environmental quality of waste disposal.

Then their habitual action will change, as shown
in Figure 2.
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Figure 2: Scheme for the change the habitual action of the
architect, engineer and designer.

To change the habitual action of the architect,
engineer and designer, it is necessary to study the
reason and the possibility of changing their habitual
experience.

2  MANUSCRIPT PREPARATION

The possible reasons why architects, engineers and
designers currently do not choose environmentally
friendly materials may be the following: lack of
information about environmentally friendly materials
and also lack of experience and knowledge about the
use of environmentally friendly materials. The
interconnection of these reasons and the habitual
action of the architects, engineers and designers is
presented in Figure 3.
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Figure 3: Scheme for the interconnection of the habitual
action of the architect, engineer and designer and the
reasons why they do not choose environmentally friendly
materials.

After we have identified the main reasons why
architects, engineers and designers do not choose
environmentally friendly materials for construction
projects, we move on to the next stage - searching for
possibilities to change habitual actions of the
architect, engineer and designer to develop the culture
of designing buildings wusing environmentally
friendly materials.

The main possibilities to change habitual actions
of the architect, engineer and designer it is expansion
of the information database about environmentally
friendly materials (Aghazadeh, Yildirim, Aliparast,
2019; Ogunkah, Yang, 2012; Feria, Amado, 2019).

The interconnection of the habitual action of the
architect, engineer and designer, the reasons why they
do not choose environmentally friendly materials and
possibilities for changing of the habitual action of the
architect, engineer and designer presented in Figure
4,
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Figure 4: Scheme for the interconnection of the habitual
action of the architect, engineer and designer, the reasons
why they do not choose environmentally friendly materials
and possibilities for changing of the habitual action of the
architect, engineer and designer.

Victor Papanek in his book “The Green
Imperative. Ecology and Ethics in Design and
Architecture”  tells that modern  computer
technologies can be useful in solving environmental
problems (Papanek, 1995; 2021).

How can we apply information technology for
changing habitual action of the architect, engineer
and designer?

For example, building information modeling
(BIM) can be used to solve problems related to
personal professional experience and a lack of
information  about  environmentally  friendly
materials.

BIM-technology involves the creation of an
information database about each element of the
project information model (Shilov, Shilova, 2022;
Shilov, Shilova, 2021).

By creating additional parameters for model
elements, we can add information about

environmentally friendly materials to project
databases.

Environmental materials quality indicators
include  (Pakhomova, Richter, Malyshkov,

Khoroshavin, 2023):
v usefulness of the building material (durability,
maintainability, etc.);
v environmental quality of the building material;
v' environmental quality of production of
building materials;
v'environmental quality of waste disposal.
Definitely, it will be difficult to collect such
complete information about all the materials used for
the project.



Initially consider in more detail the indicators
associated with the use of recycled material for the
products and structures, as well as issues of
subsequent recycling or disposal (Braungart,
McDonough, 2008).

Using materials with high recycled contents can
improve the environmental performance of buildings
(Nguyen, Altan, 2011).

In this case, we need to add the following
information to the BIM model of the project:

v use of recycled materials in the production of
products and structures;

v possibility of further recycling of products and
structures.

Modern technologies for the production of
building products and structures often involve a
combination of materials, and therefore require the
use of special recycling technologies. Therefore, it is
necessary to indicate the level of complexity for
recycling of products and structures: simple
technology, complex technology or disposal required.

Information about the use of recycled materials
for each element of the BIM-model can be specified
as a percentage of the volume of the product or
structure.

3 RESULTS

Each material used for a construction project will
have its own characteristics related to the possibility
of using recycled materials and subsequent recycling
or disposal.

Consider the possibility of adding information
about the use of recycled material for the products and
structures, as well as issues of subsequent recycling
using glass as an example.

From a recycling point of view, glass is a unique
material and can be recycled an unlimited number of
times without loss of quality (Todigest magazine:
glass in architecture and interior design, 2021;
Serova, 2023).

Modern glass products and structures may include
several materials that require special recycling
technologies, for example, when using a polymer
coating (Todigest magazine: glass in architecture and
interior design, 2021; Serova, 2023).

Modern BIM software allow to create additional
parameters for elements of the BIM-model. Then,
using these parameters, we can systematize the
information and obtain general indicators about the
building project (Shilov, Shilova, 2022; Shilov,
Shilova, 2021).

For the elements of the BIM-model that contain
glass, we can add the following parameters:

v' use of recycled glass in the production of
products and structures;

v complexity of further recycling of products and
structures.

The parameter about use of recycled glass in the
production of products and structures can be specified
as a percentage of the products or structures volume.

For the complexity of further recycling of
products and structures parameter, we must specify
the difficulty level for recycling of products and
structures: simple technology, complex technology or
disposal required.

The scheme for adding additional parameters for
glass materials and structures is shown in Figure 5.
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Figure 5: Scheme for adding additional parameters about
the use of recycled material and subsequent recycling for
glass materials and structures.

Using recycled glass to produce new products and
structures reduces energy costs during production and
saves natural resources (Serova, 2023).

Using BIM tools to add information about the use
of environmentally friendly materials allows to
organize information about the project as a whole and
use this data to calculate the environmental
performance of buildings.

If architects, engineers and designers can see
parameters about environmentally friendly materials
in BIM-model database of the project and also can see
data on the use of environmentally friendly materials
in the summary information about the project, this
will allow them to change their habitual action and
will contribute to developing the culture of designing
buildings using environmentally friendly materials.

4 CONCLUSIONS

This research consideres the possible development of
the culture of working with environmentally friendly
materials in the construction of buildings, including a
study of the habitual action of the architect, engineer
and designer, the reasons why they currently do not



choose environmentally friendly materials for the
project, as well as the possibility of changing the
habitual action.

The use of BIM will create an information
database for the parameters of environmentally
friendly materials, including information about the
use of recycled material for the products and
structures, as well as issues of subsequent recycling
or disposal.

Using glass as an example, considered the
possibility of creating additional parameters that
would allow to add information about the use of
recycled glass in the production of products and
structures and complexity of further recycling of
products and structures to the BIM-model database.

The specified parameters correspond to
environmental materials quality indicators:

v environmental quality of the building material;

v' environmental quality of production of
building materials;

v environmental quality of waste disposal.

Expanding the information database about the use
of environmentally friendly materials for BIM-model
of the project will create the opportunity to change the
habitual actions of the architect, engineer and
designer in favor of choosing environmentally
friendly materials for the project

Changing the habitual action of the architect,
engineer and designer involves including analysis of
the environmentally friendly materials in the list of
habitual actions for choosing products and structures
for a project. Scheme for the changed of the habitual
action of the architect, engineer and designer is shown
in Figure 6.
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Figure 6: Scheme for the changed of the habitual action of
the architect, engineer and designer.

Over time, the analysis of the of environmentally
friendly materials will become part of personal
professional experience of the architects, engineers
and designers when choosing products and structures
for a project.

This approach will develop of the culture of
working with environmentally friendly materials in
the construction of buildings.
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