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Abstract 

The life cycle of a building begins with the planning process. The planning or pre-planning stage is when the most effective 
decisions are made. Both in terms of time and financial resources, changes made to certain design solutions at this stage are less 
costly compared to later stages of architectural design, not to mention during the construction process itself. The success of a 
building's architectural planning solutions, how convenient the site and the building are to use and the economical indicators of 
constructing the building depend mostly on decisions made during the planning stage. BIM can be used for building spatial 
planning. This would allow architects to assess the planned building, its influence on the environment and the influence of the 
environment on the building even earlier and more comprehensively. The paper proposes a model and algorithm for the planning 
stage of building using BIM. Creating a spatial model for a building using the proposed algorithm will produce a model for specific 
building and site solutions. The entirety of the solutions used in the building and site design has been considered in compliance 
with all of the requirements of national law and compulsory regulatory technical documents. The model can then be used for further 
architectural design. 
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1. Introduction 

The life cycle of a building begins with the planning process. The planning or pre-planning stage is when the most 
effective decisions are made. Both in terms of time and financial resources, changes made to certain design solutions 
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at this stage are less costly compared to later stages of architectural design, and the more so during construction. The 
success of a building's architectural planning solutions, how convenient the site and the building are to use and the 
economical indicators of constructing the building depend mostly on decisions made during the planning stage. 

Lithuanian law does not provide a definition for the concept of spatial planning. There is also no consistent 
definition across the member states of the European Union. In standard language, spatial planning refers to certain 
methods used in the public sector that affect the distribution of people and activity in spaces of varying size. Spatial 
planning consists of several levels: urban planning (planning of cities), regional (planning of regions), national and 
international. The most important goal of strategic spatial planning is to link certain aspects of territorial development 
by integrating economic, environmental, cultural and social policy. In Lithuania, the term 'spatial planning' is used in 
reference to urban or regional policy and is often related to the Lithuanian term 'territorial planning' [1]. 
J. Markevičienė [2] defines spatial planning as a process that models the desired urban matrix based on the existing 
(inherited) matrix of the city's form (by preserving it, continuing it or devaluing it). 

This study presents an analysis of spatial planning in buildings and not territories, and the concept of spatial 
planning in buildings has not previously been defined. However, it is obvious that the life cycle of a building begins 
with spatial planning, and only later proceeds to more detailed architectural design. 

Once the territorial planning documents are acquired for the planned building site, the planning stage for the 
building itself can be initiated. Planning is the first stage of the life cycle of a building (Fig. 1), during which the 
concept for the building is established as well as the main qualitative and quantitative parameters. 
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Fig. 1. Life cycle of a building. 

In the planning stage of building design, requirements set out in territorial planning documents and site 
surroundings are used to determine the position of the building on the site, the geometric parameters of the building 
(height, width, length, or in other words, its spatial form) and the main building materials of its external shell (walls, 
windows, roof). It is this stage of the construction process that is the subject of this study, and that the study proposes 
to apply BIM methodology to. 

2. BIM and building spatial planning  

BIM is a process during which information about a building or group of buildings is generated and managed. 
However, a substantial amount of information that has an influence on each structure (its planning, design, 
construction, etc.) is contained in the environment or territory of the planned building. Therefore, the generation and 
management of information about the building should begin with the generation and management of information about 
the territory the building is to be built in. 

Currently, the possibilities for applying and developing BIM are being widely analysed across the entire world [3, 
4, 5, 6]. BIM is investigated from various perspectives: information management during the construction stage [7, 8], 
the application of online construction work journals [9], creating BIM models of existing buildings by using laser 
scanning [10], comparisons of the design effectiveness of 4D CAD compared to 2D CAD [11], data exchange 
according to IFC standards [12], BIM information management model from the state perspective [13]. 

The two main groups of systems that digitally describe construction environments are GIS (Geographic Information 
System) and CAD (Computer Aided Design). For the past 30 years, the CAD and GIS systems were developed 
independently but in parallel. The objective of both systems is to model the real world, however, each system does so 
differently. Historically, CAD and GIS were invented to solve different problems in different fields. CAD was 
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