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Abstract. The renovation of industrial buildings has become relevant 
recently with increasing interest in former industrial areas that need to 
rethink their importance in the city without losing their identity. Based on 
the previous scientific works of the authors, we reveal one of the principles 
of preserving identity in the renovation of industrial buildings – the 
principle of preserving the structural identity of the building. In this 
scientific study, we analyze the existing experience of preserving structures 
during renovation and consider this principle in practice, namely, the 
renovation of the mill building erected in 1912 in the urban-type settlement 
of Apastovo, Republic of Tatarstan, Russia. The practical significance of 
the work lies in the possibility of applying the results of the study in modern 
architectural practice, in particular in the reconstruction of industrial 
buildings in historical cities of Russia. This work can become the basis for 
further research, identifying valuable areas for the development of industrial 
formations.  
Keywords: constructive structure, building, renovation, industrial 
architecture. 

1 Introduction 

The structure features of the building represent one of the characteristic features of the 
identity of its location, affecting the surrounding urban environment. Currently, the 
problem of preserving the structure of the building in the process of renovation of industrial 
areas is becoming more and more urgent. The fact is that the empty industrial buildings 
represent a huge potential for further development of the territory. The starting point for 
designing such a development can be the theoretical and practical research of various 
authors, the analysis and generalization of existing experience in this field. 

The authors of the research considered the structural aspects of the building from 
different points of view: 

- ecological: ecological approach (the design and reconstruction of buildings should be 
carried out within the framework of an environmentally friendly concept, so that energy 
sources should be renewable, and the object used in construction itself becomes part of the 
environment) [1], the use of traditional methods [2], energy-efficient approach (the authors 
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propose to repair an inactive industrial object by increasing the energy efficiency of the 
building, taking into account the functionality of the building) [3], the use of nanomaterials 
in the reconstruction of industrial buildings [4]; 

- practical: renovation in the Netherlands (the authors consider the types of urban 
renewal in the Netherlands, classifying them into three main categories: regional renewal, 
reconstruction of architectural heritage and adaptive reuse) [5], Irkutsk [6], Ulan-Ude (the 
paper examines the case of reconstruction of objects of the former distillery in Ulan-Ude 
and their revival and transformation into a Center of Contemporary art) [7], Italy [8], St. 
Petersburg (the authors trace the use of various transformation methods - reconstruction, 
restoration and new construction - on the examples of St. Petersburg historical industrial 
objects) [9], China [10, 11, 12], Khabarovsk (on the example of the territory of the former 
Amur plant located in the southern part of the city, the possibility of replacing the old 
factory buildings and the adjacent territory with new, more technological and relevant 
industrial production for the city) [13], local reconstruction of load-bearing structures [14], 
standardization of industrial formations [15, 16], 

- identity: filling the building and the surrounding area with meanings was considered in 
the work «Survey and preservation of an abandoned archaeological industrial site», where 
the authors considered the reconstruction of industrial spaces along the coast of Lazio, 
which are the first part of a larger urban renovation project, preserving the memory of the 
original structure [17], the directions of adaptation of industrial heritage to the modern 
context of the city [18], based on the principles of transpersonal socionics, a method is 
proposed, it allows us to provide a systematic unified approach to the development of 
programs for the renovation of depressive territories based on the consideration of all 
parties involved in this problem [19]; 

- technological: renovation using BIM technologies (studying layouts using Revit 
software) [20], IoT (a cognitive framework is proposed to assist the stages of operation 
from one construction aspect to the entire construction cycle) [21]. 

In this article, the authors want to show the importance of preserving the structural 
structure of the building, its impact on identity, and show the significance of this 
preservation by a practical example. 

1.1 Problem statement 

Modern socio-economic processes in the urban environment change the architectural 
appearance of industrial formations, complexes, and enterprises. Many industrial 
enterprises are closed, fall into disrepair, and their architectural appearance is destroyed. 
There is a problem of renovation of empty and fallen into disrepair buildings of industrial 
architecture.  

The research hypothesis. It is assumed that a renovation of an industrial building will 
successful if the maximum possible structural features of the building are used, thus it is 
possible to emphasize the identity of the object, the aesthetic characteristics of the building 
and the places around it. 

The purpose of the study: to identify and justify the need to preserve the structure of the 
building in the process of renovation of industrial architecture, to analyze and summarize 
the experience of renovation of industrial enterprises from the point of view of the 
structure, to develop a design solution for preserving the structure of the building of 
industrial architecture. 

Based on the hypothesis and objectives of the study, the following tasks were set: 
− to trace the evolution of the renovation of industrial formations in Russia and abroad; 
−  identify the factors that affect the change in the functional purpose due to the 

structural features of the building; 
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structural features of the building; 

−  study the history of the planned territory and building; 
−  to develop a design solution for the preservation of the structural structure of the 

building in the process of renovation of industrial architecture on the example of the 
renovation of the mill building built in 1912 in the urban-type settlement (p. g. t.) 
Apastovo, Republic of Tatarstan, Russia. 

2 Materials and methods 

2.1 Research process 

The historic building is a concentration of many functions and architectural forms. 
Therefore, the clash of the old and the new in this environment is becoming stronger. 
Renovation is usually used when changing the functional purpose of an object, which often 
involves adjusting the existing structure, urban environment and stylistic solution. It is 
rational to design the structures of industrial buildings taking into account their possible 
modifications; creating an adaptable, mobile environment is currently the most relevant 
direction in industrial architecture.  

2.1.1 The boundaries of the study 

− territorial (analytics: historical cities of Russia, foreign countries; project: Apastovo, 
Russia); 

− structural-load-bearing walls-red brick; 
− chronological (late 19th century – mid-20th century). 

2.1.2 Main research methods 

−  analysis and generalization of existing practical experience in the preservation of 
structural features in the renovation of industrial buildings; 

−  field survey, photographing of an industrial building; 
−  structural analysis of an industrial building; 
−  application of the research results in practice. 
An industrial mill building built in 1912 in the urban-type settlement of Apastovo, 

Republic of Tatarstan, Russia, was chosen as the object of the project study (Fig. 1, 2).  

 
Fig. 1. Initial state of the object (2021). 

3

E3S Web of Conferences 274, 01006 (2021) https://doi.org/10.1051/e3sconf/202127401006
STCCE – 2021



 
Fig. 2. Initial state of the object (2021). 

The mill building was erected in 1912 (it is not a cultural heritage site), then in the 1990s it 
was converted into a dental clinic, but approximately starting from the 2000s it has been 
empty. In 2021, it was decided to convert it into a youth center. 

The building is made of red brick, three-storied; there are no floors between the stories 
in the old building, only beams remain. It is known that the west wing of the mill was 
demolished and rebuilt from silicate white brick, and the north wing of the building was  
demolished in 2019. The original brick walls with a thickness of 59 cm remained on the 
outer contour and two load-bearing ones inside. The internal partitions are made of cinder 
blocks, presumably they were erected during the operation of the dental clinic (Fig. 3). 
Figure 3 shows the initial state of the object: red is the red brick masonry, blue is the new 
white brick structure, and yellow is the demolished northern part of the building.  

 
Fig. 3. The initial state of the object. Axonometry. 
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3 Results 
As a result of the study, the design experience of the renovation of industrial buildings was 
studied, the factors affecting the design features were identified and a project proposal for 
the renovation of an industrial building in Apastovo was formed with the preservation of 
the structure. 

The analysis of objects of renovation of industrial architecture in Russia and abroad 
(Table 1.) showed that the objects of analysis are characterized by shell, frame-shell, barrel, 
wall, frame-barrel-diaphragm structural systems. 

1. Shell-2 objects; 
2. Frame-shell–4 objects; 
3. Barrel design – 2 objects; 
4. Wall-1 object; 
5. Frame-barrel-diaphragm – 1 object. 

Table 1. Analysis of industrial architecture renovation projects in Russia and abroad. 

Object/year of 
construction 

Current 
function 

Primary 
function Constructive system Type of 

renovation 
Foreign projects 

Echo House / 1960 

 

Coffee 
shop/sho

p 

Warehous
e 

Shell-shaped. Low-span 

construction  

Integration of 
new 

construction. 
Focus on 
contrast 

Quanzhou Vanke 
«Tang» 

Town/1984 

 

Gallery Factory 
Frame-shell. Mid-span 

construction

 

Integration of 
new 

construction. 
Equivalent 

combination 

St. Ann's 
Warehouse/19th c.. 

 

Theatre Warehous
e 

Barrel design. Mid-span 

construction  

Integration of 
new 

construction. 
Equivalent 

combination 
Edinburgh 

Printmakers /20th c. 

 

Gallery Factory 

Barrel design. Mid-span 

construction  

Restoration 
without 

integration 

Malmö 
Saluhall/20th c 

 

Market Cargo 
base 

Frame-shell. Mid-span 
construction

 

Integration of 
new 

construction. 
Equivalent 

combination 
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Continuation of table 1 

Russia 

Depo 107/1900 

 

Fire 
station 

Fire 
station 

Shell-shaped. Mid-
span construction

 

Integration of 
new 

construction. 
Focus on 
contrast 

Rassvet Loft 
Renovation/20th c. 

 

Residential 
building 

Furniture 
Factory 

Frame-shell. Low-
span construction

 

Integration of 
new 

construction. 
Equivalent 

combination 

Oktava/1927 

 

Art cluster Factory 

Frame-shell. Mid-
span construction

 

Integration of 
new 

construction. 
Equivalent 

combination 

BAKERY No. 
9/1930 

 

Showroom Bakery 

Frame-barrel-
diaphragm. Mid-
span construction

 

Integration of 
new 

construction. 
Equivalent 

combination 

Tkachi/19в 

 

Business 
center 

Spinning 
factory 

Wall. Low-span 
construction

 

Restoration 
without 

integration 

General constructive scheme 

 
Shell-shaped 

 
Frame-shell 

 
Barrel design 

 
Wall 

 
Frame-barrel-

diaphragm  

The regularity of the functional solution from the structural features of the building was 
also revealed: 

For low-span structures, the division of space into small rooms is typical, which allows 
you to create residential premises, office or small retail (for example, Rassvet Loft 
Renovation, Weavers). 

Medium-span structures are characterized by public use of buildings, for example, a 
gallery or an art cluster (Oktava, Edinburgh Printmakers). 

For large-span structures, only public use is typical. 
The project object has a medium-span wall structure, which means that such a system 

will be quite stable and from the point of view of functionality for public use, this object 
has its own justifications. Fig. 4 shows the materials of the original building in the project 
proposal. In Fig. 5, you can see the full volume sentence in axonometry. The visualization 
of the youth center is shown in Fig. 6. 

The following constructive suggestions were made in the project: 
−  restoration of the demolished northern extension in modern materials; 
−  preservation of existing walls; 
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The following constructive suggestions were made in the project: 
−  restoration of the demolished northern extension in modern materials; 
−  preservation of existing walls; 

−  new design solution for the 3rd floor. 
On the facade, these solutions were displayed as follows: 
−  facing with metal panels of the facade of the western annex; 
−  panoramic glazing of the 3rd floor; 
−  restoration of historic brickwork. 

 
Fig. 4. Project proposal. Axonometry. 

 
Fig. 5. Project proposal. Axonometry. 

 
Fig. 6. Visualization of the project proposal. 
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4 Discussion 
The study concerns the renovation of capital buildings made of red brick. These objects 
were able to successfully express themselves in a new function and a new form with the 
maximum preservation of the original design.  The project proposal also maximizes the use 
of the original design features so that they are used and shown in the best light. 

With the described relevance, there are still cases in practice when industrial buildings 
are demolished, they are built from materials that carry their value not only constructive, 
but also historical, strongly rooted in the urban environment. As an example of the 
demolition of an industrial building (similar to the objects in the analysis given in Table 1), 
which was a landmark for the district, we can cite a group of buildings of «Sanitekhpribor» 
plant in Kazan, Russia. This object was also a project proposal in the Master thesis of the 
authors of the study. The demolition was carried out in 2020, when, for unknown reasons, 
the facade of the building first collapsed, and then it was decided to demolish the entire 
body of this building, along with the columns and enclosing structures. This is an incredible 
loss of heritage for the neighborhood and the city that could potentially be architecturally 
successful and could become a place of attraction. However, there is hope that the 
remaining buildings will not be demolished after.  

5 Conclusions 
The study solves the problem of identifying the evolution of the renovation of industrial 
formations in Russia and abroad, identifying the factors that affect the change in functional 
purpose due to the structural features of the building, and the practical application of the 
principle of preserving the structure of the building in the process of renovation of an 
industrial building.  
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