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METHODOLOGY FOR DESIGNING TECHNOLOGY FOR 

RESTORATION OF ARCHITECTURAL MONUMENTS. CURRENT 
STATE AND PROSPECTS FOR DEVELOPMENT 

 
The article presents the results of the generalization of the past development of the 

methodology of designing technologies for the restoration of architectural monuments 
with an assessment of the current state and development prospects. For the first time, 
the author proposed the division of the past development of the methodology of 
designing the technology of restoration processes into four main periods, which 
collectively reflect the general history of the development of restoration as a 
construction business, compatible with the development of the main concepts and 
principles of restoration, namely: the first period - the development of the initial 
foundations of the methodology organizationally - technological design based on the 
generalization of original practical experience and theoretical principles of restoration 
of architectural monuments; the second period - the formation of modern foundations of 
the methodology of organizational and technological design of restoration technology, 
including its natural and scientific essence, topology and methods of decision-making, 
taking into account the accepted principles of restoration of architectural and historical 
monuments, decisions of the World Venice Congress of restorers; the third period - 
implementation and adjustment of the basics of information and analytical modeling of 
organizational and technological solutions regarding the design conditions of 
restoration of architectural and historical monuments; the fourth period - the formation 
of modern informational and numerical methods of organizational and technological 
design with the presentation of design results in the form of a multidimensional 
parametric image. It has been established that the selection of rational technological 
solutions for the implementation of restoration processes is carried out today, as well as 
the general technology of construction production - on the basis of the variability of the 
choice and multi-criteria technical and economic analysis. For the first time, the main 
reasons for the imperfection of the elements of the methodology of designing restoration 
technologies are established, which are due to its phenomenological immaturity and a 
significant amount of borrowings from the general technology of construction 
production regarding the main provisions of the theoretical foundations and logic of the 
theory. 

Keywords: design methodology, technology, restoration process, restoration of 
architectural monuments  

 
Introduction. One of the main conditions for radically increasing the efficiency of 

the process of restoration of architectural monuments is to improve the methodology of 
its design in conditions of fragmentation, heterogeneity and temporal discreteness of the 
front of restoration work, in complex and unique conditions of restoration and in the 
non-stationary nature of restoration processes, their multiplicity and heterogeneity. 
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Formulation of the problem. The current state of the methodology for designing 
technology for the restoration of architectural monuments can be assessed in the context 
of its past development and in connection with the development of the foundations of 
the theory of restoration of architectural monuments in general. 

Main part. The development of the methodology for designing technology for the 
restoration of architectural monuments was carried out along the path of gradual, step-
by-step improvement of its natural scientific essence, the structure of design operations 
and methods for selecting and justifying rational decisions. 

The modern foundations of the methodology for designing technology for the 
restoration of architectural monuments developed in several periods, which can be 
distinguished (Fig. 1): 

the first period – 1920–1940 – development of the initial foundations of the 
methodology of organizational and technological design based on a generalization of the 
initial practical experience and theoretical principles of restoration of architectural 
monuments; 

second period – 1940–1960 – formation of modern foundations of the methodology 
of organizational and technological design of restoration technology, including its 
natural scientific essence, topology and decision-making methods, taking into account 
the accepted principles of restoration of architectural and historical monuments 
(decisions of the World Venice Congress of Restorers, 1956); 

third period – 1960–2000 – introduction and adaptation of the fundamentals of 
information and analytical modelling of organizational and technological solutions in 
relation to the conditions of designing restoration of an architectural and historical 
monument (network planning, game theory, mathematical modelling using computer 
technology, etc.); 

fourth period – 2000 – to the present – the formation of modern information-
numerical methods of organizational and technological design with the presentation of 
design results in the form of a multidimensional parametric image. 

Certain issues concerning the methodology of organizational and technological 
design for the restoration of architectural monuments were first raised in the works of 
V.R. Bernhard [1], P.P. Pokryshkin [2], I.E. Grabar [3], B.N. Zasypkin [4] and 
N.R. Levinson [5], N. Balanos [6].  

In these works and the works of other authors, initial ideas about the methodology 
of organizational and technological design are formed, taking into account the general 
principles of restoration of architectural monuments, as well as construction and 
technological conditions and features of a specific restoration.  

Thus, taking into account the almost massive nature of the restoration of 
architectural monuments in our country and abroad in the 20–30s of the twentieth 
century, it can be argued that in the period 1920–1940 the initial foundations of the 
methodology for the organizational and technological design of restoration processes 
were created. 

The works that laid the foundations of the modern methodology for designing 
technology for the restoration of architectural monuments include the works of 
P.N. Maksimov [7, 8], B.F. Vologodsky [9, 10], A.S. Altukhov and V.I. Baldin [11]. 
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Periods

– 1920–1940 – development of the initial 
foundations of the methodology

– 1940–1960 – formation of modern                                               
fundamentals of methodology

– 1960–2000 – introduction and adaptation
               fundamentals of information and 

analytical modeling

– 2000 – to the present – the formation
of modern information-numerical modeling 

methods

1st 

period

2nd 

period

3rd 

period

4th 

period

Development
theoretical concepts, fundamentals of 

restoration theory

Generalization of initial 
practical experience and 
theoretical principles of 

restoration

Justification of the natural 
scientific essence, topology 

and decision-making methods

Mathematical modeling using 
computers, network planning

Graphical modeling
in the form of a 

multidimensional parametric 
image

 
Fig. 1. Periods of development of the methodology of organizational and  

technological design of restoration of architectural monuments 
 

In the indicated works, as well as in the works of foreign authors – P. Leon [12], 
C. Porogalli [13], A. Barbacci [14], – issues of justification of expedient solutions are 
considered, which are based on the known principles of physicality, technical and 
technological feasibility and technical and economic efficiency, as well as issues of the 
general topology of project operations, their structure, content and sequence of 
execution, in particular, the authors provide justification for the structure and content of 
research work and special regime observations, including archival, bibliographic and 
archaeological research, architectural archaeological measurements, graphic and 
photogrammetric recordings, sounding of finishing coatings and structures, material and 
chemical analysis of materials and soils, etc. 

Further development (1960–2000) of the methodology of organizational and 
technological design for the restoration of architectural monuments occurred under the 
significant influence of achievements in the general methodology of construction design, 
which is based on the principles of flow, typification and unification of organizational 
and technological solutions, industrialization of construction and scientific organization 
of labor. During this period, the development of organizational and technological design 
methodology was significantly influenced by the works of such scientists as: S.S. Ataev 
[15], A.A. Afanasyev [16], Yu.I. Belyakov [17-18], M.S. Budnikov [19], N.I. Budunova 
[20], A.A. Gusakov [21-22], A.A. Zhukov [23], B. V. Prykin [24], A.V. Rezunik [ 25], 
V.I. Rybalsky [27], E.V. Fedosova [27], R.I. Fokov [28], V.K. Chernenko [29], 
W. Hartman, B. Mothes [30], R. Müller [31], H. Schmitz, J. Böhning, E. Krings [32], 
A. Steinle, V. Stuttgart [33], etc. 

A significant influence on the development of modern foundations for information 
and analytical modeling of organizational and technological solutions for the restoration 
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of architectural and historical monuments was exerted by works devoted to the problems 
of reconstruction of buildings and their complexes; these are the works of 
Yu.I. Belyakov, E.G. Romanushko, S.A. Zaporozhchenko [34], E.Ya. Bubes [35], 
D.F. Goncharenko [36], G.S. Nizhnikovsky [37], V.K. Sokolov [38], Y. Thierry, 
S. Zaleski [39], S.A. Ushatsky, V.G. Lubenets, V.M. Maidanov [40], P.P. Fedorenko 
[41], N.P. Shepeleva, M.S. Shumilov [42], V.G. Yavorsky [43]. 

The formation of modern foundations of information and analytical modeling of 
organizational and technological solutions for the restoration of architectural monuments 
was also influenced by the works of B.G. Bessonov [44], A.F. Gaevoy, V.D. Zhvan, 
N.I. Kotlyar [45], E.M. Handel [46], I.E. Grabar [47], Cantaciusino, Shcherban, Brandt, 
Susan [48], A.P. Snezhko [49], etc. 

Modern foundations of optimization and selection of technological solutions are 
finally formed in the works of A.A. Gusakov, A.V. Ginzburg, S.A. Veremeenko [50], 
S.G. Golovnev [51], V.A. Reusov, V.I. Torkatyuk, V.V. Pushkarenko [52], R.B. Tyan, 
N.M. Chernyshuk [53], V.K. Chernenko, V.F. Barannikov [54], as well as in the works 
of other authors, the main provisions of which formed the basis for the methodology for 
designing technology for performing restoration processes. 

The selection of rational technological solutions for carrying out restoration 
processes is carried out, as in the general technology of construction production – on the 
principles of choice variability and multi-criteria technical and economic analysis. 

The choice of options is based on the search for the optimal technological solution 
from a set of possible options that have technical and technological validity in relation to 
the given conditions for the restoration process, as well as existing restrictions, which 
are usually taken as various conditions regulated by the project regarding the 
preservation of the authenticity of the elements of an architectural monument during its 
process. restoration, strengthening or conservation. 

The multi-criteria nature of the technical and economic analysis is ensured by the 
use of a system of technical and economic indicators widely tested in construction - 
labor intensity, cost and material intensity of the products of the restoration process. 

Thus, the process of multi-criteria selection of rational technological solutions for 
carrying out restoration processes, as in the general technology of construction 
production, comes down to a compromise solution – with some reductions in the main 
criterion, they achieve an increase in others within given intervals-restrictions. 

As a rule, the main criterion is the cost (𝑐𝑖) of a unit of production of the restoration 
process, and the limitations are the duration (𝑡𝑖), labor intensity (𝑞𝑖), productivity (𝑝𝑖) 
and material intensity (𝑤𝑖) of the process, the value of which must be within acceptable 
limits – design values. 

Thus, we have a well-known condition for choosing a rational solution in the form 
of a goal function (Фц) of the form [54-55]: 

Фц(𝑐𝑖) → 𝑚𝑖𝑛                                              (1) 

with restrictions: 

{
 
 

 
 

𝑡𝑖 ≤ 𝑡н,

𝑞𝑖 ∈ {𝑞𝑖
𝑚𝑖𝑛 , [𝑞]}

𝑝𝑖 ∈ {𝑝𝑖
𝑚𝑖𝑛,  𝑝𝑖

𝑚𝑎𝑥},

𝑤𝑖 ≤ [𝑤],

                                       (2) 



Шляхи підвищення ефективності будівництва в умовах формування ринкових відносин, вип. 52(1), 2023 

114 

where 𝑖 = 1, 2, 3,… , 𝑛 – the considered solution option; 

𝑞𝑖
𝑚𝑖𝑛, 𝑝𝑖

𝑚𝑖𝑛,  𝑝𝑖
𝑚𝑎𝑥and [𝑡н], [𝑞], [𝑤] – respectively, the minimum, maximum and 

maximum permissible values of the corresponding technical and economic indicators. 
Since the beginning of the 2000s, there has been a rapid development of new 

methods for designing construction and restoration projects based on the use of 
computer application programs and a new high-performance material base - computer 
networks. 

Over time, information technologies based on the principle of representing 
parameters of various essences with numerical values, the so-called BIM technologies, 
were introduced into the practice of restoration design. 

Information modeling (BIM technologies) has become the norm everywhere in the 
development of projects for the restoration and museumification of architectural 
monuments [56-58], which is due to the possibility of presenting design results not only 
in the form of a 3-dimensional graphic model, but also in the form of a multidimensional 
parametric image (Fig. 2). 

Presentation of the results of designing the restoration process in the form of a 
multidimensional parametric image (Fig. 2) is a necessary condition not only for the 
creation of an electronic library of parametric elements of architectural monuments [58], 
but also, most importantly, for the introduction of modern information-numerical 
methods of organizational and technological design into practice restoration of 
architectural monuments. 

One of the latest works reflecting the current state of the methodology of 
organizational and technological design for the restoration of architectural monuments is 
the work of Doctor of Architecture N.I. Orlenok [59].  

In these works, using the example of the restoration of outstanding architectural 
monuments - the Assumption Cathedral of the Kiev-Pechersk Lavra and St. Vladimir's 
Cathedral in Chersonese’s, production experience is generalized and the methodology of 
organizational and technological design developed at the turn of the millennium in the 
corporation OJSC "Ukrrestavratsiya" is presented. 

It should be noted that in general, such elements of the methodology as the essence, 
principles and methodology of organizational and technological design strictly 
correspond to the general methodology for designing construction processes that has 
developed in new construction, reconstruction and repair of buildings. 

Rational decisions are made according to the criteria of their technical and 
technological feasibility (possibility) in the conditions of the existence of certain 
architectural, construction, artistic and aesthetic restrictions regulated by the restoration 
project of an architectural monument, and indicators of technical and economic 
efficiency are taken into account as secondary criteria-limitations - are within acceptable 
values. 
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Fig. 2. Examples of information models for the process of restoration of 

architectural monuments: 
a, b – assembly model of the log structure of the Spasskaya Church of the Image 

Not Made by Hands from the Zashiversky fort and, accordingly, a multi-
parameter model of its typical crown [70]; 

c, d, e, f – assembly models, respectively, of the interfloor ceiling, rafter system, 
roofing, heating and ventilation systems of the “House-Museum of 

A.P. Chekhov" [58] 
 

Conclusions. In general, we can conclude that the methodology for designing 
restoration processes developed together with the development of the fundamentals of 
the theory of restoration processes, which, in turn, developed under the significant 
influence of the general theory of construction processes and the basic principles of 
construction organization. 

а 

b 

c 
d 

e 

b 

f 
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Therefore, such fundamental elements of the methodology as the essence and basic 
principles of justification and selection of decisions, criterion space and algorithms are 
largely borrowed. 

Many specific properties, special conditions and limitations are highlighted, which 
only emphasizes that, in general, the methodology for designing restoration processes is 
devoid of originality - this is where it’s fundamental phenomenological immaturity lies. 
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С.О. Осипов 
Методологія проектування технології реставрації пам'яток архітектури. 

Сучасний стан та перспективи розвитку 
У статті викладено результати узагальнення минулого розвитку методології 

проектування технологій реставрації пам’яток архітектури з оцінкою сучасного 
стану та перспектив розвитку. Автором вперше запропоновано розподіл 
минулого розвитку методології проектування технології виконання 
реставраційних процесів на чотири основних періоди, які відображають у 
сукупності загальну історію розвитку реставрації, як будівельної справи, сумісно 
із розвитком основних концепцій і принципів реставрації, а саме: перший період - 
розробка початкових основ методології організаційно-технологічного 
проектування на основі узагальнення вихідного практичного досвіду та 
теоретичних принципів реставрації пам'яток архітектури; другий період - 
становлення сучасних основ методології організаційно-технологічного 
проектування технології реставрації, включаючи її природничо-наукову сутність, 
топологію та методи прийняття рішень з урахуванням прийнятих принципів 
реставрації пам'яток архітектури та історії, рішень Всесвітнього 
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Венеціанського конгресу реставраторів; третій період – впровадження та 
пристосування основ інформаційно-аналітичного моделювання організаційно-
технологічних рішень стосовно умов проектування реставрації пам'яткою 
архітектури та історії; четвертий період - становлення сучасних інформаційно-
чисельних методів організаційно-технологічного проектування з поданням 
результатів проектування у вигляді багатовимірного параметричного образу. 
Встановлено, що вибір раціональних технологічних рішень виконання 
реставраційних процесів здійснюється нині, як і загальної технології будівельного 
виробництва – на засадах варіантності вибору та багатокритеріального 
техніко-економічного аналізу. Вперше встановлені головні причини 
недосконалості елементів методології проектування реставраційних технологій, 
які обумовлені феноменологічною її незрілістю та суттєвим обсягом запозичень з 
загальній технології будівельного виробництва щодо основних положень 
теоретичних основ і логіки теорії. 

Ключові слова: методологія проектування, технологія, процес реставрації, 
реставрація пам’яток архітектури. 
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