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Abstract: The environmental protection is one of the most important socio-cultural topics. Protecting and supporting the 
healthy environment is an important basis for preserving human existence. The quality of the environment is influenced 
by the construction markedly. There is also required a considerable consumption of redundant sources and energy. In this 
regard, it is necessary to look for alternative ways and methods for promoting energy efficiency, production reduction, 
waste and emissions. During the preparation, realization and occupation of buildings, automatized processes are pushed 
forward. One of the new, innovative processes that increase productivity and production growth is Building Information 
Modelling (BIM). The paper deals with several options, how the sustainability in construction can be secured in the 
concepts of building information modelling. The terms as sustainability, green buildings, green components, BIM 
Libraries are described and the availability of selected "green components" in BIM Libraries is observed. 
 
1 Introduction 

A care about the environment is an important activity 
about socio-economic significance. A healthy environment 
is the basis for the preservation of human existence, healthy 
development and influences the factors of the living 
standard of the population significantly [1,2]. Construction 
activity influences the quality of the environment greatly 
and requires enormous consumption of natural resources 
and energy. A huge amount of waste and pollution is 
generated. The negative consequences of construction 
work leaded to redundant pumping of natural sources, 
pollution, ecosystem disruptions, but also to negative 
socio-cultural impacts and changes in the environment [3]. 
At present's society, more emphasis is being placed on the 
creation of methods and procedures to objectively assess 
the impact of used building materials for the environment. 
A lot among of studies deal with green building solutions 
and emphasize on energy efficiency, reducing waste 
production, CO2 emissions, etc. A suitable tool for 
promoting environmental behaviour is Building 
Information Modelling. It is considered as a system 
solution that allows a comprehensive analysis of the 
building and reviews the overall design in terms of possible 
environmental impacts with the aim to ensure optimal and 
sustainable design, construction and operation of the 
building [4]. 

 

2 Building information modelling and 
building sustainability  

Change of lifestyle in modern society is reflected by 
increased rate of flexibility, productivity and technological 
development. Civil engineering sector supports the process 
automatization. Building information modelling is 
important tool for raising the effectivity and productivity 
in civil engineering industry. There exist a lot of definitions 
for Building Information Modelling.  

BIM is a digital representation of the physical and 
functional properties of the building. The process of 
building and building management includes many 
stakeholders, and it is therefore important to properly share 
information throughout the building's life cycle [5].  

Model BIM provides graphical and non-graphical 
information. According to BIM principles, there exist 
seven established dimensions, which are: 

- 3D – Geometry, 
- 4D – Time,  
- 5D – Cost, 
- 6D – Sustainability, 
- 7D – Facility management [6]. 

 
The third dimension is a more recognizable dimension 

because it is related to the "visible" part of the BIM model. 
The fourth dimension is the time schedule of the project. 
The dimension allows to visualize and control processes 
across projects. Fifth dimension is cost-related. Dimension 
allows for budget monitoring and cost analysis. Sixth 



Acta Acta Acta Acta TecnologíaTecnologíaTecnologíaTecnología        ----    International Scientific Journal about International Scientific Journal about International Scientific Journal about International Scientific Journal about TechnologiesTechnologiesTechnologiesTechnologies    

Volume: 5  2019  Issue: 1  Pages: 1-4  ISSN 2453-675X 

    

BUILDING SUSTAINABILITY AND BUILDING INFORMATION MODELLING  

Katarína Krajníková; Jana Smetanková; Annamária Behúnová  

~ 2 ~ 

Copyright © Acta Tecnología, www.actatecnologia.eu 

dimension is used for reviewing the energetic effectiveness 
during project and operating stage. The sixth dimension 
allows to measure and verify building phase data on the 
actual energy performance of a building.  7th dimension is 
a tool for collecting relevant information connected to 
maintenance and management of a building and its 
facilities during the life-cycle. Dimension offers important 
information about the management and maintenance of 
buildings [6]. 
 

 
Figure  1 Dimension of BIM (Source: Author’s own processing) 

 
The definition of “sustainability” is the study of how 

natural systems function, remain diverse and produce 
everything it needs for the ecology to remain in balance. 
Human civilization takes resources to sustain our modern 
way of life [7-9]. 

Sustainability consists of three basic pillars economic 
development, social development and environmental 
protection.  

- to mitigate the effect of climate change, pollution 
and other environmental factors that can harm and 
do harm people's health, livelihoods and lives, 

- increase health of the land, air and sea, 
- sustainable economic growth while promoting 

jobs and stronger economies and other [10]. 
 
Impact of environmental aspects of civil engineering is 

significant in the construction industry. One of them is why 
and how to build buildings which should be named green 
buildings. Kibert defined green buildings as “healthy 
facilities designed and built in a resource-efficient manner, 
using ecologically based principles”. Green buildings, 
sustainable materials, green roofs and walls represent the 
results of green environment policy [11,12]. 

Green buildings get different certificates. Green 
building certifications can enhance reputation on the 
market and can bring other opportunities for example 
owners, developers and civil engineering (one of the most 
popular is LEED).  To participant’s construction support of 
green buildings brings great environmental benefits.  In the 
practise there are more and more requirements of 
developers and planners on using of green attributes, which 
directly promote sustainability and don't burden the 
environment (eco-friendly). LEED was launched in 2000 

and it is a voluntary, consensus-based, market-driven 
building rating system that evaluates environmental 
performance from a whole building perspective over a 
building’s life cycle, providing a definitive standard for 
what constitutes a ‘green building’ [11]. 

 
3 BIM Libraries 

BIM offers the users all the information about 
constructions used in the project. User has these data 
available from blueprint until building usage. This 
information is included in each elements database. 
Features’ database, so-called BIM Library [13]. 

BIM Library represents central database of BIM 
Objects. All the library’s components are created in 
accordance to relevant regulations and standards. User can 
choose and use BIM components, which contains the 
essential information and are compatible with all working 
platforms. All the information about component are saved 
in model file and are connected with specifications and 
geometrical data [14].  

Libraries are exactly the critical spot of every 3D 
program. Each of the programs dispose of their own 
features’ libraries, but there exist also central online 
portals. Most known providers of BIM libraries are [4]: 

- BIM Object Cloud, 
- Revit City, 
- Arcat, 
- BIM store, 
- BIM components [13]. 
 
One of the most used libraries is the portal BIM Object 

Cloud, which spread well known accessory from 
Autodesk, SEEK tool. BIM Object Cloud is world-wide 
central internet database, which contains all object’s 
information and BIM files and also represents searching 
tool, that optimize every product, that is publicized on the 
portal, because of using “permalinks”, what means every 
product gets unique URL address. Database cooperates 
closely with manufacturers and contains only products of 
real producers [15].  

The company Autodesk has created popular 
community portal RevitCity  for sharing BIM objects, 
which offers well-arranged tree structure of libraries.  The 
main disadvantage is; that portal offers only objects 
intended for use only in tools made by Revit [16,17].  

Portal Arcat  offers free online database, which contain 
BIM objects. Database is filled and updated by the 
manufacturers themselves. Database are divided into 28 
sections [16,18]. 

Database BIM Store offers to the users all the 
information about constructions used in the project. BIM 
Store is a collection of products that are designed for civil 
engineering. These models are perfect for 4D time-lining, 
Sequencing and planning [19]. 

BIMcomponents.com acts as a community portal, in 
which architects and designers can share their objects, they 
can discuss and rate the uploaded content. Users can also 
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search, download and upload objects with a single click 
from ArchiCAD [20]. 

 
4 Green components and BIM 

BIM provides multidisciplinary information that helps 
to share information and take action on sustainability Many 
applications have been developed to address sustainability 
issues in the design process. During designing buildings, 
more emphasis is given on creating green buildings that are 
the main supportive tool for sustainability. Applications 
work with so-called green attributes - energy, emissions, 
solar and lighting, ventilation, material, and waste across 
individual project phases. Elements supporting the so- 
green homes are, for example heat pumps, green roofs, 
mineral insulations, photovoltaics components and the 
others. Components that were mentioned are available in 
BIM Library, but only in 3D format. Single objects contain 
graphical characteristics and basic parameters, but don´t 
provide information about time, cost, sustainability and 
facility management.  Table 1 provides an overview of the 
availability of selected "green components" in the BIM 
Libraries. 

Availability of heat pumps, green roofs, green walls, 
mineral insulation and photovoltaics components in 
Libraries are shown in Table 1. Heat pumps, mineral 
insulations and photovoltaic components are available in 
all BIM libraries, which is a good signal for the 
development of green buildings. Revit City and BIM Store 
After reviewing selected BIM Libraries, Revit City and 
BIM Store showed deficiencies in the availability of some 
"green components" [21,22]. 

 
Table 1 Availability of selected green components in the BIM 
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5 Conclusion 
Automatization is more and more used in production, 

management and other processes.  An important part of 
building automatization is BIM- Building information 
modelling. BIM technology presents helpful tool in 
designing. BIM technology works with graphical 
information and non-graphical information. Sustainable 
and green buildings are object of more conferences and 
scientific papers. BIM’s potential is notable and level of 
implementation of this technology is increasing more and 
more through the whole world. One of the important 
supporting tools implementing BIM are the BIM Libraries. 
The trend of sustainability is increasingly reflected in BIM 
libraries. At present, these databases are continually filled 
and contain more and more green elements. This article 
brought definitions definition of terms- building 
information modelling, sustainability, green building, 
green components and overview of the availability of 
selected "green components" in the BIM Libraries. 
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