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Abstract. The possibilities of unconventional technological methods for 
the formation of low-rise buildings need an adequate scientific and 
methodological substantiation. The features of the influence of 

technological component on the nature and methods of forming 
compositional solutions of low-rise buildings are established. The 
dependence of the functional quality of construction products (low-rise 
buildings) on the possibilities of adapting techniques of unconventional 
technological effectiveness to the practical implementation of 
compositional and structural solutions of effective architectural systems 
has been revealed. The structure of promising areas of technological 
transformation of forms (dynamic architecture) of low-rise buildings is 
developed. An example of the concept of technological transformation of a 

mobile architectural system of a low-rise residential building is considered. 
The main features of the influence of unconventional technological 
methods on compositional solutions and methods of forming architectural 
systems of low-rise buildings are determined.  

1 The characteristic of unconventional methods of technological 

effectiveness of the formation of architectural characters 

From the earliest historical periods, meeting the human need for ensuring life support 

processes in the most remote (geographically) territories available for organizing the 

construction of architectural objects is considered among the priority tasks of architectural 
science [1-4]. 

The format of low-rise construction can be recognized as the most common (of historic 

and geographic proportions) way of organizing a closed architectural space. The use of 

compositional solutions in the form of low-rise buildings (primarily residential and public 

buildings) determined the conditions and opportunities for various combinations of 

architectural systems, building materials, construction techniques, and means of artistic 

expression. 

Practical examples of the implementation of low-rise construction objects characterize 

certain (traditional) types of constructive, technological and artistic techniques, which now 
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are a certain standard of compositional and construction solutions. One of the main features 

of modern architectural activity is the need to increasingly create architectural characters 

that have not been previously considered due to the fundamental (technological) 

impossibility of solving the proposed problems. 

The modern level of technical (technological) perfection, combined with the sharply 

increased importance of intellectual capital, strongly implies the research and development 

of a solid and methodologically sound symbiosis of architectural knowledge (theoretical 

foundations and practical experience), building science and technological opportunities for 

implementation in architectural creativity [5- 9]. 

The solution of problems associated with the development of technological techniques 

and methods of designing, manufacturing and erecting buildings is accompanied by the 
development of general theoretical knowledge of architectural science and building 

materials science as ways to improve the quality and scope of architectural systems and 

their tectonic display in the format of low-rise buildings. 

The positive effect associated with the development of areas related to the development 

of effective, innovative techniques for the formation of architectural systems of low-rise 

buildings includes: 

‒ reducing the time and complexity of the formation of building products (including 

architectural systems of low-rise buildings) of established functional quality; 

‒ an increase in the innovative and investment attractiveness of the construction 

industry, indicators of the functional quality of construction products; 

‒ qualitative and quantitative improvement of the overall culture of architectural and 

construction activities. 
An analysis of the genesis of the methods and techniques for the formation of 

architectural systems of low-rise buildings indicates a certain tendency and priority 

commitment to the use of a widespread and accessible raw material base from natural 

building materials. 

The use of traditional techniques of formation in combination with the use of canonical 

techniques of architectural creativity corresponded to the requirements and results of the 

relevant architectural and construction activities in the past. Promising techniques of 

unconventional technological effectiveness can significantly expand the possibilities of 

architectural creativity (while maintaining the canonical approach to architectural 

composition) to form a new level of quality for well-known types of construction products 

and fundamentally new and effective architectural systems of low-rise buildings [10; 11; 
12; 13]. 

The presence of unconventional technological methods does not deny the possibility of 

designing and erecting traditional architectural systems (using traditional, mainly natural 

building materials), but it can significantly increase the stability of low-rise buildings in 

natural and climatic influences, the level of functional quality, comfort and safety of the 

internal space, to ensure possibilities of the modern information and communication 

environment. 

At the same time, the rational use of unconventional technological methods makes it 

possible to (while ensuring the established level of functional quality of construction 

products): 

‒ expand the range of possible compositional solutions; 

‒ reduce the level of material costs (cost, duration and complexity) of construction 
and operating costs; 

‒ minimize the amount of environmental impact; 

‒ increase adaptability to conditions of harmonious interaction with the surrounding 

artificial and natural environment. 
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The use of unconventional technological methods and techniques for the formation of 

architectural systems of low-rise buildings is a new, innovative, and also competitive (in 

relation to traditional types) way of organizing the architectural space. 

2 Technological transformation of forms (dynamic architecture) 

of architectural systems of low-rise buildings 

One of the characteristic features of the application of traditional techniques and solutions 

within the architectural activity is the formation of a static property that reflects the strength 

and stability of architectural systems of low-rise buildings. 

The static property of a low-rise building is formed by both traditional and 

unconventional compositional solutions, methods of technological effectiveness, and the 

properties of building materials and reflects the classical approach to displaying tectonic 

features (primarily stability) of an architectural system [14; 15; 16; 17]. 

Figure 1 presents examples (results) of architectural activity in the area of formation of 

low-rise buildings using traditional and unconventional technological methods. 

  

a) low-rise building of the traditional (wall) 
architectural system from natural materials  

b) low-rise building of the unconventional 
architectural system from artificial materials  

Fig. 1. Methods of forming a low-rise building using traditional and unconventional types of 
architectural systems and materials. 

The concept of a “dynamic” architectural object (including low-rise buildings and 

structures) is presented in the form of an innovative area of architectural activity, focused 

on the technological transformation of traditional systems through the use of [18; 19; 20; 

21]: 

‒ individual, aesthetic and functional forms as part of a holistic compositional 

solution (and priority consideration of the property of technological effectiveness); 

‒ ergonomic and emotional display of tectonic features of moving architectural 

systems; 

‒ rational ways of organizing interaction (adaptation) of the closed internal space of 

the architectural character with the open space of the environment. 

Figure 2 presents a structural diagram of the main areas and varieties of architectural 
activity in relation to the possibilities of technological transformation of architectural 

systems (objects of dynamic architecture). 
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Fig. 2. The structure of the areas of formation of dynamic architecture objects. 

The basis of the architectural concept of a “dynamic” architectural system of a low-rise 

building is the use of a new formative potential based on the principles of dynamic 

adaptation of an architectural object to the conditions of interaction with the environment 

through integrated innovative technologies [22; 23; 24; 25]. 

In the broadest sense, the concept of “dynamic architecture” includes a number of 
areas related to the spatial change (movement, motion) of architectural objects as a whole 

or their individual structural elements (walls, columns, ceilings). 

The main direction of the development of mobile properties (features) of an 

architectural system is to provide additional properties and possibilities for transforming the 

spatial position of structural elements (module) of a mobile architectural system. 

Figure 3 shows the main acceptances of one of the areas of the prospective 

development of the concept of technological transformation of the mobile architectural 

system of a low-rise building [26]. 

 

 
 

 

a) formation of a structural 
component at the factory 

b) formation of a building 
system in the area of location 

c) formation of the architectural 
system for established operating 
conditions 

Fig. 3. Stages of technological transformation of the form of a mobile architectural system of a low-
rise building. 
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A dialogue with architectural objects formed on the properties and features of 

unconventional technological effectiveness allows the transition to new opportunities for 

displaying innovative architectural systems of low-rise buildings. 

3 Results 

The study revealed the possibilities of using innovative technological methods for the 

formation of a new functional quality of architectural systems using the technological 

transformation of the form of a low-rise residential building as an example. 

The analysis of the conceptual areas of the development of applied knowledge of 

architectural science (dynamic architecture) related to the study of the possibilities of 

practical implementation of new (unconventional) technological capabilities is carried out. 

4 Discussion 

Addressing the issues of theory and practice of using unconventional (innovative) 

technological methods for technological transformation of the forms of architectural 

systems of low-rise buildings in the most promising (innovative) areas of architectural 

activity is becoming sustainable. 

The use of various aspects of unconventional technological effectiveness is still of a 

great interest, which is accompanied by the publication of a fairly large number of 

theoretical works published in periodicals and on electronic information portals. 

To a large extent, the techniques of unconventional technological effectiveness are 
focused on the adaptation and implementation of innovative methods and developments 

from related fields of knowledge: building materials science, engineering, technology, 

organization and management of construction production. 

5 Conclusion 

The ability and tendency of architectural systems to constructive, functional and tectonic 

transformations seems to be a promising area of application and development of more 

technological methods of forming the space of architectural objects (low-rise construction 

objects) of various functional and technological purposes. 
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