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1. INTRODUCTION - THE SCOPE AND STRUCTURE OF THE REPORT 

òReport on the current state -of-art on protection, conservation and preservation 

of medieval ruins ó is a summary of the task ð Activity A.T1.1 - Elaboration of state -

of-art o n protection of the ruins (based on the literature and case studies) .  

The aim of the task was to collect information, analyse, and synthesize information 

on the current state of knowledge in the field of conservation protection of the 

historic ruins. Due to the RUINS project structure, the report is to form the basis 

for developing further project activities. The report focuses on technical issues and 

their conditions, because issues related to the use and management of ruins are 

the subject of other repor ts developed as a part of the project.     

The report has been prepared on the basis of a literature analysis devoted to the 

protection of historic ruins and information collected during study visits organized 

as part of the RUINS project.    

According to the assumptions of the project, all teams participated in the 

preparation of the report. Individual teams developed national reports that were 

included in the preparation of this report.  

The comprehensive report was developed by a project team from the Lu blin 

University of Technology and ICOMOS Poland. Due to the nature of the issues, the 

team involved construction engineers and architects specializing in technical issues 

of protection of the historic ruins.   

Due to the scope of the project and its further  tasks, the assumptions regarding the 

nature and structure of the report were adopted. On the basis of the initial analysis 

of literature and the case studies, it was assumed that the development of the 

state of knowledge should be focused on the issues th at are most important for the 

conservation problems of the protection of historic ruins.   

With this assumption in mind, the structure of the report was adopted, which 

consists of the following parts:  

¶ "Historic ruin in the scope of the conservation theory"  

¶ "Studies of historic ruins"  

¶ "Repairs of historic ruins"  

¶ "National reports on the conservation of historic ruins"  

¶ "Conclusions and recommendations" 

In the part titled "Historic ruin in the scope of the conservation theory", 

information was presented that de picts a historic ruin from the point of view of 

contemporary conservation theory. Issues important to choose the form of 
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protection of ruins are presented ð the characteristics of the historic ruins as a 

separate typological group of monuments, the separat eness of the so-called 

"contemporary ruin" and "historic ruin", principles of protection of historic ruins, 

and terminology.   

In the part entitled "Studies of historic ruins", the research has been presented, 

which should be the basis for the assessment of  the ruins technical condition and 

which determine the scope of conservation works. The presented scope of research 

is of a comprehensive nature as it covers the diagnostics of all elements and 

damages that are important in the historic ruins. After furthe r development of the 

project, this part of the project may be a separate publication.  

In the part titled "Repairs of historic ruins", selected issues related to securing the 

historic ruins were presented. Two key issues for the technical protection of the 

ruins have been presented: protection of a wall top and structural protection of 

walls.  

In the part entitled "National reports on the conservation of historic ruins", the 

reports prepared by individual project participants were presented. The reports 

present issues recognized by the project participants as the most important and 

possible to elaborate due to the specificity of their qualifications.  

In the part entitled "Conclusions and recommendations", the postulates regarding 

the directions of further wo rks under the project were collected. The scope of 

issues (publications) was defined, which should, within the framework of the 

project, create an appropriate substantive basis for the protection and 

conservation of historic ruins.   

It should be emphasized that some parts of the report have been developed in a 

way that allows them to be published. Thanks to this, it will be possible to widen 

the dissemination of the results collected to the report.  
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2. HISTORIC RUIN IN THE SCOPE OF THE CONSERVATION THEORY      

The problem of protection and conservation of the historic ruins is a classic 

conservation issue. This can be considered because the way of dealing with ruins 

was among the first problems undertaken by conservators of monuments, and 

because it has been recognized long as dissolved. Securing the historic ruin in the 

form of the so -called permanent ruin follows the principles formulated by J.  Ruskin 

or W. Morris, that is, the principles of conservators from the mid -nineteenth 

century.  

However, while  the form of a permanent ruin still does not raise objections from 

the point of view of conservation goals, it is increasingly often considered as 

unsatisfactory for other reasons. Practice shows that maintaining a permanent ruin 

still poses many technical  problems. The costs of a conservational protection of 

ruins, their supervision and access to tourist traffic are significant, and as a rule 

they exceed income related to their access. The permanent ruin is not readable 

enough, and therefore not very attra ctive to visitors. Very often, there are also 

voices saying that maintaining a monument that do not have utility functions has no 

social justification and support.  

All this makes the seemingly solved problem of maintaining historic ruins still as 

open. Nevertheless, from the point of view of the conservation theory there are 

several issues that should be presented, as they have a direct impact on the form 

of protection of historic ruins.   

2.1 Permanent ruin as a form of securing a historic ruin  

The ruins of historic buildings have been the subject of conservation activities since 

the mid -nineteenth century. On the basis of these activities, the conservation 

theory has developed a standard of actions to secure a historic ruin. The principles 

of keeping the o bject in the form of the permanent ruin can be characterized as 

follows.   

¶ the ruin is preserved in a form close to that shaped by time (with minor 

additions) ð it remains a ruin;  

¶ supplements are limited to the minimum necessary ð mainly due to technical 

reasons; it may be justifiable to "clarify" certain elements (e.g., 

reconstructing a fragment of a wall that has not been preserved at the 

ground level ð it is underground, and the clarification is made at ground 

level); sometimes the solid of the object is also shown by combining 

individual elements;  
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¶ technical protection of walls preserved are made ð a wall top and faces of 

walls; restorations are made of the same or foreign material;  

¶ structural reinforcements of vertical elements are made ð anchors, wreath s, 

stays, and foundation reinforcements; the essence of these enhancements is 

that they are made of materials and in a contemporary form; these elements 

are visible or hidden ð these are doctrinal issues;  

¶ modern additions are used in various ways ð e.g., w eld, metal sheet, 

material diversification, the purpose is to clearly indicate the authentic 

elements of the ruin;  

¶ removing high greenery obscuring a ruin and greenery destroying it; 

displaying the elements of the ruin on the background of lawns;  

¶ possible adjustment of the ruins for the needs of tourist traffic, in a way 

that does not interfere with the object: e.g., route designation, accident 

protection, fencing, setting of information boards, lapidarium, toilets, and 

tourist service points.  

The presented principles of maintaining a permanent ruin are already a canon, the 

English school of ruin maintenance called in the literature 1. The way of securing 

the ruins in many countries has been for decades in this quite obvious canon ð if, of 

course, conservation activities were carried out on them. In this way, many ruins 

have been secured and still are protected. These rules were most often abandoned 

in places attractive and developed enough that the pressure to transform ruins into 

cubic objects had a justific ation for use and financial support. However, such 

activities have so far been in the minority and as a rule are not accepted by 

conservators. It must be emphasized clearly that from the point of view of the 

traditionally formulated goal of conservation ð the preservation of the historically 

shaped form and the matter of the monument, the canon of permanent ruin should 

be considered as appropriate and optimal.   

2.2 "Historic ruin" vs. "contemporary ruin"  

From the point of view of the goals and principles of  the discipline which is the 

conservation of monuments, two types of ruins should be distinguished; the 

"contemporary ruin" and "historic ruin".  

"Contemporary ruin" is a ruin that was created relatively recently, most often 

during a unique, one -time act o f destruction, e.g., war, earthquake, fire, flood,   

                                                           
1 The term, e.g. , in Poland, has been popularized since the 1950s. ð Por. A.Gruszecki, Konserwacja ruin w Anglii, 
ăOchrona zabytk·wó, no. 3, 1958.   
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construction disaster, and exceptional neglect. Many examples of historical objects 

can be given, which in such circumstances have become ruins in the last few 

decades, which of course does not mean that  in the form of a ruin remained. In 

Poland, first of all, a lot of this type of ruins was left by the Second World War and 

the period of subsequent system transformations. Other circumstances of falling 

historic objects into ruin are fortunately relatively  small.   

All ruins listed ð regardless of the circumstances of the uprising ð are linked by the 

fact that the act of destruction has taken place recently. This means that in the 

vast majority of these facilities we have materials that document their condit ion 

immediately before destruction. In general, in countries such as Poland, for 

historical objects ð this dependence is proportional to their historical value ð 

various types of documentation are developed. They are accurate and reliable 

enough to allow t he reconstruction of these objects. The possible decision to 

rebuild, therefore, depends on the interpretation of the conservation doctrine 

(operational or financial issues are omitted here).  

Interpretation of the conservation doctrine should also take in to account the 

second factor related to the act of ruining the object, which was not long in time. 

A very important feature of this type of ruins is that they are present in common 

memory (in the memory of living generations) as objects, not as ruins. This  was the 

case with the Polish historical cities destroyed during the war, so it was with the 

destroyed bridge in Mostar, the monumental statues of Buddha in Afghanistan 

blown up by the Taliban, or the historical city of Bam in Iran, which was destroyed 

by the earthquake.  

So, the specifics of the so -called "contemporary ruins " are determined by two 

features; the form of the object is known before destruction, and in the memory of 

living generations, the image of the object is preserved, not the ruin. These  

characteristics fundamentally distinguish this type of ruin from the so -called 

"historic ruins" and at the same time indicate the direction of action. Monuments 

ruined today are simply rebuilt. In conservation, there is a long -standing 

conservation trend,  which does not accept any reconstruction, nevertheless, most 

experts agree in this case to such activities. The discussions are related to the 

limits that can be taken in the reconstruction of craft details, the scope of 

modernization or the right to mode rn additions. As a result, today's ruined 

monuments remain in ruin in exceptional circumstances. The modern ruins are such 

an exception, which were left to commemorate the circumstances of destruction. 

For example, the ruins of churches in Berlin or Dresde n were left after the 

destruction of World War II. In these special cases the symbolism of ruins became 

more important than the historical value of the previously existing objects. This 

symbolism is ambiguous and prone to different interpretations. For exa mple, 

leaving a ruined church in the rebuilt Dresden for some was a reminder and a 
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warning against German militarism, for others it was an objection to the post -war 

division of Germany. Regardless of interpretation, such ruins from the conservation 

point o f view are treated as the second group ð the so-called "historic ruins".  

A part of the ruined military objects should also formally belong to the group of 

contemporary ruins. The problem relates generally to defense works of the 19th 

and 20th centuries; th ey were primarily of military value in recent wars and 

therefore they were ruined during these wars. This group of objects is very 

specific, nevertheless the manner of their preservation is also close to the rules of 

preserving historic ruins.  

The second group is called as the "historic ruins". Of course, this is not a 

homogeneous group ð several types of these ruins can be distinguished, 

nevertheless common features can be indicated that connect and define a whole 

group of monuments called as the historic  ruins. 

The historic ruins were shaped in the natural process of destruction (violent events 

could have been the beginning); this process could have a long -lasting nature, it 

happened outside the memory of living generations ð it could last for centuries 

(medieval monuments), millennia (antique ruins), many millennia (megalithic 

ruins).  

The form of historic ruins is similar ð limited to elements of the basement, 

foundations, individual fragments of structural walls ð only fragments made of the 

most durable materials (brick or stone) survived; horizontal elements ð wooden 

(roofs and ceilings) and masonry (ceilings, vaults, lintels), no longer exist.  

Due to the extent damage, the historic ruins cannot fulfill modern utility functions; 

its possible reconstruct ion would require huge costs, which could be comparable or 

exceeding the so-called replacement value.  

In the case of historic ruins, neither archaeological nor architectural research 

provide scientifically reliable information that allows to recreate the s hape and 

interior of the object ð the projection of the object is clear at most. Most often, 

there is also no reliable iconography, which would allow to recreate the historical 

appearance of the object.  
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Features differentiating ăcontemporary ruinsó and ăhistoric ruinsó   

Criteria  Contemporary ruin  Historic ruin  

Period of destruction  In memory of living 

generations ruin was 

recalled as an object   

The historic object has been 

ruined  beyond the memory of 

living generations   

Cause of destruction  Exceptional 

circumstances  

/war, fire, flood, 

earthquake/   

Longstanding, natural process 

/could be preceded by the 

violent circumstances/   

Information 

regarding original 

building   

Object is documented   Documentation is not 

sufficient  

Type of building  Not important  

/mainly public 

buildings/   

Mainly military and religious 

building   

Technical condition 

/state of destruction 

and completeness/   

Various fragments of 

building still exist 

/walls, stairs, roofs, 

architectural details, 

etc./   

Only  fragments of main walls 

still exist   

Period of creation    Not important   Century at least /mainly 

medieval monuments/   

 

The presented characteristics do not mean that all historic ruins are the same and 

that a uniform scheme of a conservation work can be applied to them.  The 

characteristics and number of ruins in particular countries or cultural circles 

depend on many local factors, such as the history of economic, cultural, social, and 

military development or the history of the area in question. Therefore, several 

types of ruins can be distinguished in Europe. Due to common features ð the period 

of creation, technical characteristics, form of survival, scope of documentation and 
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development possibilities, the following types of the historic ruins can be 

distinguished2:  

- megalithic ruins  

- ancient ruins  

- medieval ruins 

- ruins of modern military facilities  

2.3 Limitations characterizing historic ruins  

The negative features characterizing a historic ruin are also significant for defining 

the principles and forms of preservation  of these type of building. Negative 

features are important because they significantly affect the reception and use of 

the ruins. Therefore, in practice, each concept of dealing with ruin is aimed at 

reducing or even completely eliminating its negative fea tures.  

However, it must be assumed that the conservation activities carried out at the 

historic ruins are primarily intended to preserve the form of the ruin. Therefore, 

only the negative traits characterizing the ruin can be removed to a certain extent.  

Of course, from the post -conservation point of view, it is most desirable to 

completely eliminate the negative features of the ruin. From this perspective it is 

understandable, logical, and justified. In practice, however, it would require the 

transformat ion of the ruin into a complete object.  

Of course, there is no doubt that a complete monument has more value than its 

ruin. And this is the argument that the advocates of the reconstruction of ruins 

often invoke. However, such a statement is false. There is no choice between a 

historic ruin of the object and a rebuilt complete historic building. The real 

alternative is a historic ruin or a modern building with a historical form that 

incorporates historic elements. The construction of such an object irrever sibly 

destroys authentic historical elements.  

However, the construction of an object stylized on a ruin can be questioned only on 

the level of a conservation argumentation. This requires above all to show that the 

historic ruin in this form ð despite its n egative features ð has value. It means that 

the confrontation with the values represented by the complete object is inevitable 

                                                           
2 In addition, a  group of "artificial historic  ruins"  can be distinguished , which  means ruins built in the same  
form. These ruins were created in the nineteenth -century romantic landscape parks. They were assigned 
significance in ideological programs of parks, but their function was limited to aesthetic and scenic reasons. 

Curren tly, it is a small group of objects which  maintenance should be carried out in accordance with the 
canon of securing the permanent ruin.   
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(ruin rebuilt). This confrontation requires weakening/compensating for the 

negative features of the ruin.  

Activities complementi ng the drawbacks of historic ruins  

Feature analysed Characteristic  Action 

Completeness/integrity of the 

object /as a building with specific 

rules of creation and constituent 

elements/  

ð ruin is an 

incomplete object  

- to clarify the 

completeness of the 

object with other forms 

/non -building/  

Technical condition of an object /as 

a construction with a specific 

technical condition/  

ð ruin is in the 

process of 

destruction  

- to stop the process of 

destruction /the  

standard of so-called 

permanent ruin/  

The functionality of the building/ as 

a building capable of performing 

certain utility functions/  

ð ruin is very 

functionally 

limited /cannot 

fulfil  many utility 

functions/  

- introduce many 

complementary 

functions, lack of direct 

volume-based functions 

Readability and communication of 

the object /as an object realizing 

the message/ communication/ 

symbolism/  

ð the ruin is 

unreadable, 

incomprehensible, 

incomplete  

- to clarify/ interpret/ 

present transmission of 

the object by many 

non-building forms  

 

In practice, this leads to the conclusion that the historic ruin conservation program 

must take into account two opposing goals ð protecting the form of the ruin while 

neutralizing/compensating for the negative traits that are characterized by the 

ruin.  

Contrary to app earances, it is possible. However, it requires a combination of two 

elements. The protection program should include the maintenance of the ruins 

(conservatory/technical protection of the building structure) and a number of 

supporting activities (management  and use).  

In practice, conservation concepts of the protection of historic ruins consist in 

supplementing deficits resulting from their negative traits.  
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It should be emphasized that this juxtaposition reveals the limited scope of 

activities achieved tha nks to the permanent settlement of the ruin. It is a set of 

activities primarily of a technical nature, thus stopping the process of building 

destruction.  

Meanwhile, the ruin protection program, in order to be competitive to its 

reconstruction, must also include activities in the other three areas.  

2.4 Terminology of the conservation activities on damaged objects  

Another important issue established within the conservation theory is the 

terminology. There is no universal dictionary of conservation conce pts in heritage 

protection issues. Dozens of terms most commonly used in heritage protection do 

not have precisely defined meanings, i.e., the semantic fields. They are used 

intuitively, and the lack of precision is deepened by the fact that in various 

doctrinal documents the same concepts are defined in very different ways.  

Meanwhile, it is possible and necessary to define a few concepts that are reflecting 

significant differences in the handling of damaged historical objects.  

For the characteristics of historic objects perceived as material carriers of various 

values, the key features are authenticity and integrity. Therefore, the terms 

describing technical actions regarding damaged historic objects should refer to a 

historic/authentic matter.  

From this point of view, four types of conditions and actions can be distinguished.   

The terms presented describe other ranges of action resulting also from different 

circumstances in which the destroyed monument is. At the same time they create a 

complementary system.  

Application of these terms allows to name and differentiate specific situations in 

which damaged objects are. The adoption and consistent application of the 

specified terms is therefore another element that, as part of the conservation 

theory, can hel p in ordering the management of historic ruins.  
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Activities concerning objects  destroyed.  

Activity  Characteristics  Examples 

 

Anastylosis 

-re-composition of authentic fragments 

of historic object  

-minor contemporary additions 

resulting from stati c conditions   

-ancient objects built 

from large stone 

elements  

 

Restitution  

-rebuilding of historic buildings with 

use of many dispersed (original) 

elements  

-contemporary fabric dominates over 

the historic one; historic form is 

recreated  

 

Royal Castle in 

Warszawa   

 

Rebuilding 

-recreation of recently destroyed 

object in exceptional circumstances  

-the historical form is recreated based 

on reliable documentation  

-Frauenkiche Drezden 

 

Reconstruction 

 

-recreation of object destroyed in far 

past  

-the f orm of recreated object is 

hypothetical /lack of information/    

-reconstruction of 

medieval castles  
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3. RESEARCH ON HISTORIC RUINS  

3.1. Stocktaking measurements  

The measuring-drawing stocktaking is the most popular, and at the same time the 

basic form of documentation of monuments. Due to the lack of precise information 

about objects which are recognized as ruins, it is necessary to prepare an accurate 

stocktaking. There is a need to elaborate an analysis, which would consider theirs 

specificity an d condition of maintenance. Performing stocktaking documentation  is 

an action connected with conservation, which should be prepared before various 

tests and projects. This is also extremely important  because of the possibility of 

monitoring the facility. A ccurate documentation and stocktaking measurements of 

objects are basis for any conservation activities.  

The stocktaking consists mainly in preparing measuring drawings, as well as a 

description of the current object maintenance or his part. Its aim is to get to know 

the monument. Regardless of the adopted method of the stocktaking of facility, it 

starts with carrying out the vision in the field. Only after precise interview the 

stocktaking measurements could be performed. This analysis should be elaborated  

in a specific way. It should take into account all visible deformations, 

transformations, scratches, cracks, visible details, and sometimes transformations 

of an object over a period of time. Accurate mapping of the real spatial layout and 

determination o f the technical and functional structure of objects or its parts are 

the purposes of stocktaking. Based on various measurements, an architectural 

documentation of this facilities is being prepared.  

The stocktaking constitutes an initial material to execute  any works on the object, 

it enables carrying out any research and ruins analyses. The stocktaking fulfils a 

function of condition registering of an object at a given time. The stocktaking 

measurements are a basis to draw up construction and implementation  projects, 

and at a later time for calculation of construction and conservation works. The 

effects of the stocktaking works are presented in descriptive, graphic, and 

photographic forms.  

The stocktaking is required, among other for:  

¶ extension of an object,  

¶ superstructure of an object,  

¶ renovation of a building,  

¶ dismantling of a historic structure,  

¶ assessment of a technical condition.  
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Scale of drawings 

The stocktaking of facilities should be performed in a proper scale, in case of 

masonry buildings usually in 1:50. The scope of the stocktaking is not clearly 

defined and largely depends on purpose, which it is drawn up for. If the drawings 

would be attached only to the cards, they should be schematic and take into 

account only basic dimensions. This studies could be prepared even in a 1:100 

scale due to the low degree of accuracy. The measuring -drawing documentation 

made to research and conservations needs should be drawn up more precisely.  

The use of a 1:50 scale results in greater accuracy of the drawing. Bot h cross-

sections and facades should be detailed, which is difficult when using the 1:100 

scale. Details should be drawn up in a scale which enables to show every elements 

of its content in a precise way while maintaining a high readability of the drawing, 

therefore the appropriate scale is 1:1, 1:10 eventually 1:20. It is therefore stated 

that the more extensive purpose of research, the more detailed the documentation 

should be.  

The scope of the stocktaking  

It should be also remembered that an integral par t of the measurement and 

drawing documentation is the descriptive part, which consists of a description of 

the measurement methods and the characteristics of the object. It is also 

necessary to make the photographic documentation.  

The scope of the stocktak ing documentation required may include:  

¶ a situational drawing,  

¶ plans of all storeys,  

¶ vertical sections,  

¶ facades drawings, 

¶ drawings of historic details,  

¶ photographic documentation,  

¶ technical description, taking into account the location of the facility, it s 

type and nature, the number of storeys, the height of the building and its 

surface, 

¶ description of materials from which individual building elements were 

made. 

Depending on the subsequent destiny of the stocktaking, the issue of its 

implementation will a lso be presented in a completely different way. Due to the 

fact that the objects in the ruin are so diverse, it is not possible to unambiguously 

determine the number of drawings which are necessary to make. Typically, the 

spatial layout of the object requi res several vertical sections. Drawings must take 
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into account all historic details, which should be marked both on projections and 

on more accurate drawings in a correspondingly larger scale.  

Norms and technical guidelines applicable in the scope of the s tocktaking  

Regarding the provisions concerning the stocktaking, there are many standards 

related to the preparation of the construction drawings and the rooms size 

measurements, but they will not be discussed due to their high level of detail. Due 

to the f act that objects in ruin are atypical objects, it is not possible to apply all 

applicable standards simultaneously. These standards in the case of ruins will not 

find such a great use, because of their specificity.  

Objects in ruin are so unique that we ar e not able to even refer to the level of 

sampling. The horizontal cutting plane will be determined on the basis of analysing 

the object and selecting the most individual features. It may be that the 

measurement made at the level of 1 m will not work, becau se there will be no 

important elements or holes. Then it will be necessary to perform it on another, 

perhaps a lot higher level.  

As for the application of standards, it really depends on the specificity of the 

building and its state of preservation. Standa rds only appear as guidelines for 

development, but it is not possible to use them in every situation. They only set 

certain standards. Therefore, in many cases derogations will be necessary.  

The issues realted to the measuring-drawing stocktaking  

Usually, many problems arise during the stocktaking creation. The main and most 

problematic issue that arises when making the stocktaking is the lack of its 

standardization. Incorrect recognition of the object, a poor measurement method 

or inadequate drawing cause many errors and shortcomings.  

The basic problem of a manual measurement is the course of the measurement 

process, because the measurements collected cannot fully reflect the actual 

structure. The reason for this is not taking into account the comparison l evels, 

diagonals, and polygons. This results in a schematic approach to drawings without 

taking distortions into account. A misplaced projection will cause errors in 

subsequent drawings. The documentation will bear many errors and distorted 

dimensions. The dimensions interpolation is also incorrect.  

A frequent mistake that is made when developing measurement and drawing 

documentation of the facility is failure to comply with standards, especially those 

that define graphic signs appearing in architectural dr awings. In many cases, it is 

also forgotten that the text part and photographic documentation is an integral 

part of the drawing documentation.  
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Most of the errors that occur during the creation of the stocktaking result to a large 

extent from the fact tha t there is no regulation regarding the execution of the 

stocktaking documentation. Quite the opposite than in the case of creating the 

project documentation, conservation and restoration studies, architectural and 

conservation studies, or conservation supe rvision. The measuring-drawing 

stocktaking is not included in the quality control. This situation means that the 

submitted documentation may be incomplete or may have many shortcomings and 

measurement deficiencies.  

3.1.1. Traditional measuring techniques  

In the process of the object documentation and the execution of its stocktaking, 

the methodology and measurement technique is extremely important. Depending 

on the type of the facility, the scope of the stocktaking and the implementation 

options, these meth ods will differ from each other. The main techniques of 

performing the stocktaking include:  

¶ traditional method,  

¶ geodetic method,  

¶ photogrammetry,  

¶ laser scanning. 

Traditional method  

Traditional manual measurement belongs to the method of direct measurements.  It 

is mainly used to make the stocktaking of simple buildings and architectural 

details, due to the increasingly high requirements for the accuracy of 

measurements. It is often a supplementary material to the geodetic measurement 

method.  

For making tradi tional measurements, tapes, scoops, and laser rangefinders are 

used. This method is extremely time -consuming and requires a lot of work, and 

what is important, it is not always possible to accurately measure all elements due 

to their unavailability. It is also very possible to make a measuring error by the 

measuring person. However, a great advantage of the traditional measurement 

method is the possibility of making a detailed analysis of the construction structure 

being developed.  
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Photo 1 Measurements 

of the Donjon facade 

on the Kġodzko 

Fortress using the 

traditional method . 

 

 

 

 

 

 

First, a field vision is made, and then a measurement sketch is made. For the 

measurements of the horizontal projections, the lengths of all interior walls and 

their elements, including details, are measured. In order to avoid errors in 

measurements, the so-called "string record" should be used, that is, successively 

read dimensions from the characteristic points on the wall. When dealing with long 

walls, measurements should be made twice. All measurements should be taken at 

one height. It should also always be remembered to give the floor level relative to 

the reference point, which is usually the level of the ground floor. The thickness of 

the walls should be measured in places where the full dimension can be obtained 

directly or, alternatively, it should be made in sections.  

When making measurements of the horizontal projections, dimensions should be 

given in the light of all openings and recesses, the height of  window sills, vaults; 

door and window openings should be measured both in the light of the opening and 

the frame. The drawing of the staircase is made in the appropriate plane of the 

horizontal section of the room. In the direct stocktaking method, it is extremely 

important to coordinate the projections of all stories with the use of 

communication divisions and openings. 

When making measurements for vertical sections, it should be remembered that 

the cross-sectional dimensions, i.e., the thickness, should only be given if they 

have been measured directly, not on the basis of calculations. All height 

measurements should be given relative to the reference point adopted for the 

given object or its fragment.  

Facade measurements are made on the basis of their p rojections and designated 

heights of characteristic points. As well as horizontal and vertical cross -sections, 
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the measurements should be given in relation to the reference level. For the 

facade measurements, it is necessary to proceed only after measuring  all 

projections and cross-sections. Thanks to this, information on which elements 

should be added can be get. When making facade stocktaking drawings, particular 

attention should be paid to various types of damage, losses, cracks, and secondary 

materials.  They should be marked at place of their occurrence and be properly 

described. All places or spaces that are not available should be designated and 

described in the drawings. Elements located at significant heights that are not 

within the range of direct m easurements must be marked and given in the way in 

which they were drawn.  

3.1.2. Geodetic method  

There are two geodetic methods for performing the stocktaking measurements. 

One of them is a method using a leveler, in the other ð a tachymeter.  

The leveler  is a geodetic instrument that allows measuring the height difference 

between terrain ordinates.  

Another instrument used by the land surveyor in the field is the electronic 

tachymeter. In recent times, instruments are used for distance measurement 

without  the use of a mirror. They allow to determine the geometry of the object 

and are useful for measuring the photogrammetric matrix, so that the reflectorless 

tachymeter is very suitable for the architectural stocktaking. The range of distance 

measurement is several hundred meters.  

The stocktaking using a tachymeter is based on measuring distances and angles. 

The distance is determined on the basis of the coordinates increments between the 

position of the measuring instrument and the point measured. The measu rement of 

the length of the section to the designated point is collected thanks to the laser 

rangefinder mounted in the tachymeter. This device allows to measure strictly 

selected points, which will determine the characteristic places on the object. 

Measurements with a tachymeter will work to create projections, cross -sections, 

and simple facades. Accurate measurement of details with this device is extremely 

time -consuming, so it would be good to combine two methods, both geodetic and 

manual measurements. Thanks to the tachymeter the geometry of the walls is able 

to obtain, while measuring with a ruler or a range finder it is possible to measure 

more accurate elements.  

When using a tachymeter together with the appropriate software, it significantly 

speeds up the work and ensures high accuracy of measurements. Of course, it is 

possible to perform a full stocktaking using a tachymeter, but it requires a huge 

amount of time spent on the site. Drawings are then created directly on the spot in 

a CAD program, in the form of traditional projections and cross -sections. However, 
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before starting the work, the cutting planes must be precisely defined. Thanks to 

the fact that the documentation is created on an ongoing basis, it is possible to 

immediately correct any erro rs. 

3.1.3. Traditional, spherical, and photography using the drone  

Photographic documentation is an indispensable element for conducting a detailed 

analysis of the facility, determining its technical condition as well as for archival 

purposes and documenting the current state of the object. It is a supplementary 

material for a graphic material. The pictures should be taken in the best possible 

resolution and quality. Photographic documentation should also be made using a 

photogrammetric stocktaking, as a supplement to the measurement material.  

Photographic documentation should consist of:  

¶ a list of photos,  

¶ a list of pictures numbered and described in detail,  

¶ a graphic presentation of the plan of photographic positions.  

The photo catalog should include pho tographs made in such a way as to show the 

general characteristics of the shape, its location in space, all elevations and 

details. The order of photos should ensure easy orientation in the facility and allow 

quick location of the photo in the documentatio n. 

There are three basic photo sets:  

I ð photographs showing the object with the general context, showing the 

general characteristics of the shape, its embedding in space, full elevations. 

Full frames, without cutting the object,  

II ð photographs showing the elements of the object, i.e., the entire window or 

door element,  

III ð photographs showing close-ups related to the detail, i.e., cracks, 

discolorations, damage, etc.  

Types of the photographic documentation:  

¶ traditional photography,  

¶ spherical photography, 

¶ photos made by a drone. 

Traditional photography  
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The photographs should be made in a similar way to the orthogonal way, in order 

to avoid distortions of the object. In certain cases, when there is a need to make 

photographic documentation and display in dividual building elements, side or 

diagonal pictures can be taken. Photographs of details should contain a clear 

comparative scale.   

Photo  1   

A photograph 

depicting the front of 

the Janowiec Castle 

 

 

 

 

 

 

Photographic documentatio n should present the whole object and its parts, details, 

characteristic elements, elevations, and elements of an architectural decor. 

Photographs should be taken from characteristic viewpoints to enable the display 

of the whole object or its fragments. It  is also necessary to take pictures as 

perpendicular to the fa­ade as possible, pictures of characteristic elements, 

openings, materials, and damages of the wall.   

Spherical photography 

It is a modern type of photography that gives the opportunity to cover  the whole 

environment around the camera. The view range is 360 0 horizontally and 180 0 

vertically, which gives the opportunity to rotate around own axis and look down 

and straight up. The spherical photography is not limited by the so -called frame, 

compared to traditional static photography, which only shows a slice of reality.  

To make a spherical panorama a panoramic camera is necessary, the 3600 camera, 

or fragments of images can be combined using the appropriate software. Individual 

photographs should be made in such a way that each subsequent photo overlap in 

about 20-40%. Thanks to this, control points are created allowing for the 

connection of frames.   
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Photo  2 Photograph taken from the 360 0 camera, flat image view.  

A normal photo taken from the 360 0 camera, viewed without the use of appropriate 

software, gives us a flat image. The picture shows a striped view. However, only 

computer programs allow to get the effect of looking around freely. High resolution 

of the pictures all ows to zooming. As you zoom in, the image flattens.   

This type of documentation is an ideal complementary stocktaking material that 

also allows to create a virtual walk around the object.   

Photos made by a drone 

Unmanned aerial vehicles, or drones, have en ormous potential. Currently, thanks 

to their use, it is possible to perform many works that are unattainable using 

traditional methods. In the case of stocktaking of objects in ruin, this technology 

allows to reach places that are impossible to photograph using traditional 

photographic documentation methods. The drones give the possibility of covering 

the entire object from the top, so when making measurements it is helpful in 

determining the exact shape of the ruin.   

3.1.4. Photogrammetry  

Photogrammetry is a measurement to determine the exact geometry of a given 

object based on the photogrammetric photos. This technique is particularly helpful 

when making facade plans. It allows a faster drawing of the surface, and in the 

case of fa­ades allows to give up additional auxiliaries, such as scaffolding, 

hydraulic lifts, etc. Photogrammetry is primarily suitable for recording even and 

decorated surfaces, which makes its use particularly useful in the case of accurate 

drawing stocktaking of brick and stone architecture.  
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Thanks to a high-resolution digital photography and user -friendly software, 

photogrammetry can now also be used by non-professionals in this field. In the case 

of smooth brick facades, this method has the advantage over others that all single 

bricks can be drawn from the pictures without additional measurements. In this 

way, it is possible to present not only the characteristic bonding of bricks, but also 

any change in the wall (e.g., joints or secondary bricked holes) which is of decisive 

importance for th e architectural research. The elements protruding from the plane 

or located deeper should be measured beforehand with the tachymeter, as well as 

the adjustment points (photo points) necessary for the photogrammetry. Drawings 

are usually made using computer programs, if possible, directly next to the object, 

so as to be able to compare drawings with the original.  

Precise drawings of facades made in this technology can be used in further 

research as a basis for the implementation of the chronological stratif ication, and 

during the conservation and restoration work they can be used for a damaged area 

stocktaking, and after performing the works to apply their scope.  

Photogrammetry can be used not only for the presentation of facades, but also for 

all smooth surfaces with a large number of transformations, e.g., the face of the 

building walls in the ruin. Pictures can be taken before and after the conservation 

and restoration works. They can be left as photographic images, but essentially 

redrawing the photogram metric photographs is beneficial for an architectural 

research, as it forces a very detailed analysis of the object's surface. In addition, 

converting photos into drawings is time -consuming.  

The stocktaking made in the photogrammetry technique can fulfill  two functions:  

¶ they can function as plans, because they are made according to the scale,  

¶ they can be used as the photographic documentation when they are left in 

the form of photographs.  

The images have a very high resolution and reflect all the details, and in the CAD 

file in which they are inserted, all the dimensions can be get.  

In many cases, even though the wall surfaces are deformed, damaged, and repaired 

many times, a lot of original material is kept on the faces, the condition of which 

allows obta ining reliable information about the object at the moment of its 

erection. Photogrammetry of walls can be used in architectural studies as a basis 

for the reconstruction of the original building.  

Stages of work during photogrammetry of objects remaining in  the form of the 

permanent ruin  

¶ Preparatory work  
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Cleaning walls of weeds and shrubs and revealing parts of walls covered with earth.  

¶ Marking of walls 

It is necessary to establish on the surface documented a regular square grid for a 

later computer correcti on of optics errors. To define the grid of points the masonry 

cords, tapes, risers, level lines and levelers are used.  

The photopoint -ð a terrain point uniquely defined by the situation and altitude, 

with coordinates obtained from the direct geodetic meas urement or GPS satellite 

measurement, having its equivalent in the photographic image of the photograph.  

¶ Measurement of points 

The geodetic survey of photopoints is performed with an electronic tachymeter, 

recording their coordinates in an internal databa se, which are then transmitted to 

a computer.  

Then, computer -processed points connected with straight lines create a scheme of 

walls in  the form of a grid of squares.  

¶ Photography 

o High quality digital cameras are used to photograph the walls.  

o Each square of grid of points was photographed separately.  

o To avoid perspective error, pictures should be taken in a 

perpendicular plane.  

o The intensity of the light affects the contrast of the pictures, which is 

clearly visible when combining them, so they should be per formed at 

similar light intensity.  

¶ Processing of photos 

Straightening the perspective and contouring the walls. Bringing dimensions 

distorted by photographs to the actual dimensions observed in the field; combining 

photos. 

¶ Development of results  
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A high-alt itude grid is applied to the previously developed photos, then individual 

images are combined to create all the facades, finally all the drawings are 

described. 

3.1.5. 3D scanning 

The laser scanning is a non-contact method of measurement, which is, from a 

technic al point of view, the most accurate way to make the stocktaking 

measurements. The operating principle of the scanning device is based on the pulse 

laser detection technology reflected from the object. The laser beam sent by the 

scanner is reflected from th e point, during the return the beam "transmits" to the 

photodiode information about the reflection time, which allows to determine the 

distance of the element. Thanks to this, the device saves the XYZ coordinates of 

each single point creating a spatial set .  

  

Photo 3 The Leica C10 scanner during field work at the Castle in Janowiec.  

By visualizing data in one system we get a cloud of points, which in effect is a 

digital representation of the object covered by the stocktaking. Meas urement of 

many points and their mutual spatial relations is possible thanks to the scanner's 

rotations around the axis directed perpendicular to the base plane and 

simultaneous rotation of the head around the parallel axis.  
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Additional information provide d by the laser is the intensity of the reflection of 

light, which allows for differentiation of elements and surfaces in the object to be 

measured. Very helpful when developing the cloud of points is the ability to take 

photos by the scanning devices. Photo processing processors and XYZ coordinates 

assign the points an RGB value, giving the cloud a realistic texture.  

 

Fig.  1 The cloud of points, which was created as a result of the preparation of spatial data 

obtained from the Leic a C10 scanner.  

Measurements with a laser scanner allow to obtain many times more data in a 

much smaller time intervals than measurements using traditional methods. The 

stocktaking developed using the 3D scanning allows to create an accurate and 

detailed s tudy, which is of great importance when working on historic buildings.  

The large laser range, depending on the model, enables efficient measurement of 

large-scale objects. This is a significant advantage when making a stocktaking of 

large assumptions or hard-to-reach ones due to their location and development 

area. The density of points acquired facilitates detailed mapping of the structure 

of walls and the geometry of spatial elements. The creation of the cloud of points 

for the whole object is possible t hanks to combining individual sets using defined 

discs placed in the field or common points determined during processing with 

dedicated computer programs.  


















































































































































































































































































































































































