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  Abstract    
 The rehabilitation of ancient gypsum plasterwork demands a systematic procedure 
in order to obtain a complete knowledge of the action ’ s context, to identify the 
main anomalies, and to select the materials and techniques needed for their 
performance. The characteristics of construction elements demand also that 
actions are subjected to a strict planning, using a procedure where observation 
plays a fundamental role in identifying and inspecting the various components 
of the plastered element. This paper describes a methodology proposed for 
the rehabilitation of ancient gypsum plasterwork comprising the appraisal and 
inspection of the building ’ s conservation status, the analysis of the data collected, 
the preparation of restoration project, and the decisions made on site. 
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 INTRODUCTION 
 There are many international references (manuals and scientifi c works) concerning 
plasterwork and its rehabilitation ( Leeke, 1985a, 1985b ;  Leeke, 1987 ;  Poore, 1988 ; 
 Alessandrini  et al. , 1989 ;  Shivers, 1989 ;  Hodgson, 1901 ;  Millar, 1998 ;  Vadstrup, 2001 ; 
 Isik, 2001 ;  Bankart, 2002 ;  Eckel, 2005 ;  Callieri  et al ., 2006 ;  Sawyer, 2007 ). This has not 
been, however, the case in Portugal where there is a signifi cant tradition of gypsum 
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plasterwork and where the investigation of the artistic, social, and technical history of 
gypsum plasters is lacking with only a few examples in the literature. Two studies by 
Fl ó rido de Vasconcelos ( 1991, 1997 ), a monograph about a village called Afi fe, near 
Viana do Castelo ( Meira, 1999 ), and scattered references in regional publications made by 
people with ties to that village, from where many gypsum plasterers came from, as well 
as the technically oriented research of Ribeiro ( 2000 ), and  Ribeiro  et al . (2007 ) are all 
that exist. Thus the rehabilitation of ancient gypsum plasterwork in Portugal has suffered 
because of the lack of local references. 

 It is important that all participants in a rehabilitation work of this nature understand 
that its success depends on a strict methodology, and without that the probability of a bad 
result is very high. In this paper, the rehabilitation stages are analysed sequentially in 
terms of research and of the process itself. Lack of compliance with these stages is, 
however, not the only factor that contributes to rehabilitation failure as it is common to go 
forward with works of this nature without a complete knowledge of the causes of damage 
that led to a need for the remedial works. From this faulty procedure, unfruitful actions 
can arise due to ignorance of the works context and reoccurrence of existing and / or 
development of new defects. 

 Furthermore, a detailed knowledge of the traditional techniques used, history of the 
buildings, and the characteristics (composition and compatibility with original materials) 
of the materials used during rehabilitation is essential. 

 All participants need to be conscious that rehabilitation work differs from new 
construction since, as the works proceed, a continuous analysis of the buildings elements ’  
characteristics is needed. It is thus clear that the various tasks must follow a strict 
experimental approach and that at each stage, changes from the previously established 
intervention plan may be needed. 

 Some of the subjects related to the intervention stages within a rehabilitation work can 
be found in papers and technical, specialised publications, as follows:   

 Ancient gypsum plasterwork by  Leeke (1985a, 1985b, 1987) ,  Ashurst and Ashurst 
(1988) ,  Poore (1988) ,  Shivers (1989) ,  G á rate Rojas (1999) , and  Vadstrup (2001).  
 Historical buildings by  Alessandrini  et al . (1989) ,  Isik (2001) ,  Feilden (2003) , and 
 Callieri  et al . (2006) . 
 A paper on the rehabilitation of the Bishop ’ s Palace of Porto by  Silva (2001) .   

 Some other more general references also contain pertinent data, namely:   

 Gypsum plasterwork: Manuals by  Hodgson (1901) ,  Millar (1998) ,  Bankart (2002) , 
 Eckel (2005) , and  Sawyer (2007) . 
 Planning of interventions by  Mateus (2002) . 
 External ornaments in fa ç ades by  Vadstrup (2001) . 
 Rehabilitation of timber structures by  Faria (2002) .   

 The 2003 document on rehabilitation of the Freixo Palace in Porto ( Figure 1 ) is also 
important in the context of the present study ( Cotrim  et al ., 2006 ). 

 To summarise, the intervention method for the rehabilitation of ancient gypsum plasterwork 
described in the present paper is based on four fundamental vectors ( Cotrim, 2004 ) as follows:   

  (1)  appraisal and inspection of the building ’ s conservation status; 
  (2)  analysis of the data collected; 

–

–

–
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  (3)  preparation of the restoration project; 
  (4)  decisions made on site.     

 APPRAISAL AND INSPECTION OF THE BUILDING ’ S CONSERVATION STATUS 
 The fi rst stage of the rehabilitation process of a historical building is a detailed 
examination of the structure and the mechanisms responsible for its degradation. In this 
context, two lines of action are referred: appraisal and inspection. Although there is no 
clear separation between these concepts, it is understood that they have different 
procedures and objectives. 

 Appraisal is associated to research of a morphological / constructive nature usually by 
direct observation, and inspection is related to actions capable of characterising the 
degradation of the elements and their stability as a function of the anomalies and their 
degree of incidence, usually by quantifi cation and comparison of objective evaluation 
parameters. 

 In buildings where observation is neglected, during rehabilitation works commonly, 
undetected problems arise and they lead to changes in design, consequent increase in 

  Figure 1:          Reinstatement of the decoration in gaps of great dimension in a ceiling (Freixo Palace in Porto) 
( Cotrim  et al ., 2006 )  
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costs and increase in duration of the work. According to  Cramer (1986) , only exhaustive 
site knowledge allows for an activity without surprises. The potential of appraisal 
and inspection is that they are the fi rst contact of the designers with the historical 
buildings and are, therefore, an excellent opportunity to obtain an integral knowledge 
of them. 

 The actions to be developed must be focussed on the areas most important for the 
general analysis of the building allowing its constructive characterisation as follows:   

 historical focus, with attention to interventions after the initial construction; 
 morphological and compositive focus, on construction elements and decorations, 
respectively; 
 structural and constructive focus.    

 Appraisal 
 Appraisal of a building must not be limited to a general description. It must give rise to a 
document of an analytical nature with all the data needed to completely know the object 
under analysis. Besides registering construction techniques and anomalies, the history of 
the most important elements, building transformations, construction materials etc must be 
noted. A detailed appraisal contributes to effective cost control since it allows adoption of 
solutions that minimise unexpected problems which are so very often responsible for 
unexpected increase in costs, resulting from delays, changes in solutions, or interruptions of 
the works. 

 The historical appraisal consists of the collection of data relating to the evolution of the 
building, namely extensions, refurbishments, accidents, and changes of landlord, aiming 
at identifying every intervention since initial construction. These data may be needed to 
identify differential settlements of the building or to detect traces of previous 
interventions hidden by subsequent ones. 

 A morphological and composite appraisal is necessary to determine the design 
of the plastered elements for symmetry, repetition, and shape ( Figure 2 ) among others, 
and is essential for the process of reintegrating missing patches. It is performed 
using current easy-to-use appraisal methods, such as photography, drawings at 
conventional scales and hand-drawn sketches indicating dimensions, and the register of 
formal, stylistic, and chromatic characteristics ( Gleeson, 2002 ). Nevertheless, whenever 
deemed necessary, more sophisticated technical means must be used, for example 
thermography. 

 In terms of morphology, the following items must be registered:   

  (a)  the geometry of the elements; 
  (b)  missing patches that can be replaced by copying other elements; 
  (c)  missing patches in areas where reproduction is diffi cult or impossible; 
  (d)  the confi guration of the plasters ’  background supporting system.   

 Concerning the materials and characteristics of the gypsum plasters, one must register:   

  (a)  the composition (through chemical and mineralogical analyses), namely the nature 
and possible soluble salt content; 

  (b)  the petrography (through texture and structure analyses); 
  (c)  the number and thickness of layers; 

–
–

–
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  (d)  the characterisation of the existing paints, namely whether they are originals or 
copies, their conservation status, nature, colours, and pigments used.   

 In terms of anomalies, the following items should be registered:   

  (a)  damp areas; 
  (b)  the effects of dampness; 
  (c)  the existence of effl orescence and cryptofl orescence situations, and the confi guration 

of the respective salts; 
  (d)  decayed or powdery areas; 
  (e)  cracks (dimensions, location, and geometry) (eg  Figure 3 ); 
  (f)  patches with loss of adhesion; 
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  Figure 2:          Composition diagrams of gypsum-plastered roofs. Symmetric compositions: diagrams 1, 3, 4, 
and 5. Modular compositions: diagrams 6, 7, and 8. Nonsymmetric compositions without modules repetition: 
diagram 2  
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  (g)  missing patches; 
  (h)  stained areas; 
  (i)  stains of a biological or chemical nature; 
  ( j)  stains caused by iron elements.   

 Finally, the effects of random and accidental causes must be registered, namely as 
follows:   

  (a)  inadequate interventions due to the use of incompatible materials or coarse 
corrections; 

  (b)  incorrect repainting; 
  (c)  occasional water entrances (eg  Figure 4 ); 
  (d)  damage caused by fi re or vandalism.   

 The results of the appraisal and its main conclusions must be compiled in a document that 
is the starting point for further actions, namely the inspection and the preparation of the 
restoration project. Data are presented in writing, drawings, and photographs. According 
to  Cramer (1986) , drawn registers are one of the most effective means of scientifi c 
approach to a building, independent of the type of research, historical or constructive, or 
simply to implement rehabilitation works.   

 Inspection 
 It is essential to proceed with inspection actions, determined to measure the state of 
degradation of the construction elements and the degree of incidence of anomalies. In an 
inspection, these parameters allow an objective evaluation and quantifi cation by 
comparison with standard situations. 

 To adequately perform the inspection tasks, one needs to establish a set of objectives, 
framed by the motives that determined the analysis of the general or specifi c conditions of 

  Figure 3:          Cracking in ornaments (Marquis of Tomar Palace in Lisbon)  
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the gypsum plasterwork ( Henriques, 2001 ), namely with one or more of the following 
intentions:   

 to rehabilitate partially or totally the gypsum plasterwork; 
 to prepare a maintenance plan; 
 to evaluate the extension of spontaneous damage; 
 to budget various works; 
 to identify the construction conditions and materials; 
 to draw at a proper scale the ornaments or the constructive characteristics; 
 to register the situation in photos.   

 According to  Feilden (2003) , the success of rehabilitation results mostly from the correct 
selection of the techniques adequate to a certain research and from the capacity of 
interpretation of the data, in order to guarantee the maximum reliability and capacity to 
make good decision during the rehabilitation process.  

 Gypsum plasterwork ’ s specifi c aspects 
 The evaluation of the condition or state of a gypsum plaster cannot be obtained solely 
from the covering and its intrinsic properties since it hides and coats the materials that 
compose the walls and roofs and it can, therefore, hinder a complete perception of the 
damage in the background and of its extent. Nevertheless, since gypsum plaster is a brittle 
material with a limited deformation capacity, it can also expressively testify some 
anomalies, namely: structural deformations of the building, by cracking; water entrances 
through the envelope, by stains and swelling; and biological growth, also by stains, in all 
of these cases without revealing the origin of the damage. 

 To perform an objective inspection, it is paramount to examine the fraction of hidden 
damage of ancient buildings that gypsum plasterwork helps to reveal. There are situations 
in which this inspection demands the use of complex techniques, resorting to costly and 

–
–
–
–
–
–
–

  Figure 4:          Stains caused by water entrance (Marquis of Tomar Palace in Lisbon)  
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diffi cult-to-use equipments, such as the ones that use nonconventional energy sources 
(ultra-sound, ionising radiation and magnetic fi elds).   

 Stages of an inspection 
 Inspection starts with initial observations and then the inspection plan is prepared, in 
which the procedures for executing the various tasks, as well as the methods and 
techniques to be used, are established. Finally, an inspection report is prepared, described 
in the chapter dedicated to the analysis of the data collected.  

  Initial observations  .    Through visual observation, an initial approach to the problems is 
undertaken, clarifying uncertainties caused by the analysis of existing documents. This 
allows a preliminary diagnosis of the possible causes of the anomalies and, therefore, 
guidelines concerning inspection and identifi cation of aspects that need previous planning, 
for example, access to high or hidden locations and those that might collapse, and other less 
important aspects with some potential to hinder the development of the inspection.   

  Inspection plan  .    Existing data on the building allow the preparation of the inspection 
plan, which establishes the methodology that maximises the effi ciency of its results and 
avoids having to return to the location for confi rmation or collection of incomplete or 
missing data. The inspection plan is the preliminary document where all the conditioning 
factors concerning the inspection operations are registered, namely restrictions imposed 
by the building ’ s use, necessary resources and data to be collected, as well as an estimate 
of the inspection costs.   

  Inspection of the conditions  .    In the case of gypsum plasterwork, inspections may vary 
between a mere observation and the use of sophisticated equipment of electronic analysis. 
From the inspection ’ s onset, it is, however, essential to be able to interpret the evidence 
exposed on the plaster, namely stains, fungus / bacteria and discoloration, and on the 
backgrounds, such as dust vestiges resulting from xylophagous, smell of decayed timber, 
or the presence of fungus. Every human sense must, therefore, be used in searching for 
clues ( Feilden, 2003 ). 

 By visual observation, the fi rst level of inspection, evidence is observed: visible 
defects, revealing hidden anomalies in most situations, for example, damage to 
background structure; the relationship between the lathing and the pavements and roofs ’  
coating; timber condition; the state of fastenings of the ornaments; confi guration, 
disposition and angle of inclination of cracking; and evidence of poorly performed 
interventions, both from initial construction and rehabilitation. Every detail showing a 
good performance must be registered in order to contribute to the defi nition of the future 
rehabilitation ( Feilden, 2003 ). 

 Finally, concerning polychromes, inspection is relevant from an artistic, historical, and 
archaeological point of view. One has to carry out the studies necessary for their 
rehabilitation, which involves complex actions of cleaning and restoration. In the case of 
ancient paints covered by recent painting layers, rehabilitation demands the almost 
surgical removal of these layers in limited areas, called  windows , of an adequate 
dimension to visualise the polychrome or the decorative compositions ( Figure 5 ). 

 The second level of inspection consists of a physical examination with limited impact, 
that is, actions that leave no trace or adverse effect on the surfaces or ornaments. This 
examination is a complement to visual inspection, such as tapping the surface helps in 
determining the adherence of parcels apparently detached from the background or 
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delaminated. The use of manual inspection also allows the determination of the 
consistency of ornaments or of eventual desegregation of pigmentation in polychromatic 
decorations. 

 At a third level, nondestructive tests can be used since historical buildings present less 
than 10 per cent of their elements in conditions to be analysed solely by direct observation 
( Feilden, 2003 ). As a matter of fact, most of the visible damage in gypsum plasters results 
from causes within the remaining 90 per cent elements, that is, those hidden underneath 
the soil, underneath the plaster or hidden by other coverings or decorations. It is thus 
necessary to probe hidden locations and those with diffi cult access, part of which are 
observed, and analysed only as the works proceed. 

 According to  Feilden (2003) , it is within this scope that nondestructive tests must be 
selected, in order not to cause any changes or new damage. It must be stressed although 
that some of these inspection techniques are costly and that some are hard to apply 
and to interpret, even though others are used almost routinely in the fi eld of specialised 
architectural heritage preservation. Therefore, their adoption is thought to be 
advantageous for elements with a high heritage value that cannot be damaged at all, not 
even within the scope of rehabilitation. 

 The determination of damage in hidden areas is made by resorting to measuring 
devices, to identify anomalies whose elimination requires physical intervention, for 
example, stabilisation of backgrounds. These are complex inspections that may involve 
non-negligible costs, such as radiography, thermography and infrared photography, 
ultra-sound, magnetometer, and endoscopic measurements. Some of these techniques 
have some drawbacks, such as the need for the equipment to be handled by professionals 
with much experience, and the complex nature of interpretation of the results ( Binda  et 
al ., 2000 ;  Santos  et al ., 2003 ;  Magalh ã es  et al ., 2005 ). 

 These nondestructive techniques are tools used to answer specifi c and local issues and 
are no substitute for experience, achieved through observation and understanding of the 
results obtained in inspections performed in many ancient buildings. 

  Figure 5:          Removal of contemporary paintings to inspect hidden polychromes (Marquis of Pombal Palace 
in Lisbon)  
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 Finally, interventions with a high physical impact can also be used whenever 
necessary to remove small samples of construction elements for laboratory analysis, 
for example, cores to verify the constructive conditions and status of the walls / roofs. 
These operations should be performed in the least visible possible locations and 
to an extent strictly necessary for the analysis. In situations where great damage is 
detected, it may be necessary to remove the deteriorated decoration for later copying or 
repositioning. 

 Within the scope of inspection, it is also signifi cant to refer to the monitoring of 
anomalies. The importance of this procedure is due to the multiplicity of actions 
that infl uence the behaviour and degradation of construction elements in an 
historical building throughout time. Therefore, monitoring its ageing in an inspection 
is extremely important to effectively control the evolution of the anomalies. Within 
this context, the existence of previous reports allows evaluation of the progress of 
the anomalies and improves decision making ( Feilden, 2003 ). The progress of certain 
kinds of damage can, however, only be measured through permanent observation 
during a fi xed period. This involves an absolute or relative measurement that provides 
reliable data and is capable of registering the progress of dimensional variations. 
Permanent monitoring of the evolution of the anomalies allows the more effective 
understanding of the causes of decay and the establishment of more adequate forms of 
interventions.   

  Data register  .    Similar to data collected during appraisal, inspection data must be 
registered in documents that can be drawn (plans, elevations, cross-sections, and detailing 
sketches) and written (a description of the development of the inspection and others). 
They are paramount to the precise quantifi cation of damage and the intervention deemed 
necessary. After collecting and registering these data, the next step is their evaluation in 
order to establish intervention strategies and to estimate costs involved in the 
rehabilitation.      

 ANALYSIS OF THE DATA COLLECTED 
 Feilden emphasises inspection as an essential action to defi ne future rehabilitation actions. 
In the case of gypsum plasterwork, anomalies testify the damage undergone by the 
building, at the level of the envelope and structural conditions. It matters, therefore, to 
perform a detailed evaluation of the data collected in order to establish the rehabilitation 
principles of other elements. 

 This evaluation allows establishment of the general framework and criteria leading to 
the preparation of the intervention plan, contributing to defi ning the objectives, the stages, 
and the profi tability of the available fi nancial resources. It can also be a strong enough 
motive to examine the usefulness of existing methods and to call attention to new 
techniques ( Silva, 2001 ). 

 Although the main objective of rehabilitating gypsum plasterwork is the reinstatement 
of their stability and aesthetic features, conclusions drawn from the inspection results 
must also allow eliminating existing anomalies and prevent the occurrence of new ones. 
This is done through the adoption of procedures and materials about which there are no 
doubts concerning compatibility with pre-existing conditions, namely structural, 
chemical, material-related, or aesthetic. 

 Finally, evaluation gives all people involved in the process (promoters, designers, 
contractors) the proper information for correct actions aimed at maximum effi cacy in 
different areas.  
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 Inspection results 
 Data obtained during inspection are the starting point to back decision making and to 
establish the global logic of intervention, concerning the need and level of priority of the 
various actions. 

 Inspection is a methodological mechanism. So, a document containing the compilation 
and analysis of data must be prepared, called the inspection report. It must be 
complemented with action proposals or recommendations of any other nature and, 
according to  Feilden (2003) , must be organised as follows:   

  (a)  Initial report, consisting a register and description of all anomalies, as well as analysis 
of the building ’ s constructive conditions; it is based on visual inspection. 

  (b)  Maintenance plan, where the intervention priorities are established, in terms of the 
degradation risk of certain elements. 

  (c)  Historical research, which contains the analysis of the building ’ s historical 
characteristics; it resorts to a photographic register and bibliographic research. 

  (d)  Register of the general status of the building: soil conditions, dampness levels etc. 
  (e)  Structural analysis, which describes the structural conditions of the building and 

registers other complementary studies made for the same effect. 
  (f)  Composition of materials used on plasterwork (namely plaster and paint 

composition). 
  (g)  Estimate of the costs of the intervention proposals, destined to the entity responsible 

for the building management, to be properly evaluated in fi nancial terms.   

 As an example of the potential variety of the solutions, a study of  Henriques (2001)  
on dampness of walls is mentioned. The author classifi es various intervention 
strategies, which range from those of a provisional nature to interventions in depth, 
with incidence on the strengthening of functional characteristics of the envelope, as 
presented below:   

  (a)  Elimination of the anomalies, a provisional action with no overall measures. 
  (b)  Replacement of the elements / materials affected, when rehabilitation is diffi cult / not 

viable, using compatible materials ( Veiga  et al ., 2001 ). 
  (c)  Protection against aggressive elements (eg Church of Cowdray House rehabilitation 

works ( Ashurst and Ashurst, 1988 )). 
  (d)  Elimination of the causes of the anomalies, performed before any operation on the 

plasterwork. 
  (e)  Strengthening of the functional characteristics of the construction elements, possibly 

involving interventions in other elements, besides the gypsum plasters and their 
background.     

 Maintenance plan 
 The maintenance plan consists of a set of recommendations destined to rank the 
action priorities, from the works to be executed immediately to the identifi cation 
of the situations with potential to cause new damage and, therefore, to be watched 
closely. For the particular case of gypsum plasterwork, the maintenance plan must not be 
limited to the actions aiming at stopping active damage, but also include those that stop 
the development of short-term situations that compromise maintenance of the 
plasterwork. 
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 As for the structure of the document,  Feilden (2003)  presents an action ranking, to be 
considered in the preparation of maintenance plans ( Figure 6 ):   

  (a)   Immediate works : Actions aimed at guaranteeing the users / building ’ s structural safety. 
  (b)   Urgent works : Actions aimed at preventing course deterioration, such as xylophagous 

attack, water entrance or imminent fall of ornaments. 
  (c)   Necessary works : Actions aimed at adjusting the building to its present or envisioned 

use; preventive maintenance must be dealt with. 
  (d)   Eligible works : Actions aimed at emphasising the elements looks and at improving /

 adapting the building ’ s use; in the case of gypsum plasterwork, these actions are 
particularly important. 

  (e)   Aspects to be kept under observation : Identifi cation of the aspects capable of causing 
future damage, such as active structural movements, roofi ng conditions, and technical 
installations, or networks near the end of their service live.   

 At the end of the stage of analysis, compilation, and establishment of action 
proposals, rehabilitation work enters a new stage of consolidation of strategies and 
of defi nition of the elements to intervene. The preparation of the restoration project 
thus begins.    

 PREPARATION OF THE RESTORATION PROJECT 
 The restoration project is a fundamental document, recommended by the  Krakow Chart 
2000 (2000) , in which the critical choice decisions are materialised and the rules for 
intervention on degraded gypsum plasterwork are established. The project is based on 
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  Figure 6:          Sequence of actions during an inspection  



 Rehabilitation of ancient gypsum plasterwork 

© 2007 PALGRAVE MACMILLAN LTD 1742–8262 $30.00  Journal of Building Appraisal  VOL.3 NO.3 PP 195–212 207

appropriate technical options, resulting from the research process, the analysis of data and 
consequent knowledge of the building at various levels: structural, constructive, graphic, 
volumetric, historical, artistic, and socio-cultural. 

 As for the project of other technical areas, in the restoration project the data needed for 
the execution of the works are registered, for example, appraisal of the situation, demands 
to observe during the execution, calculations, and other information essential to 
rehabilitation. Its preparation must be coordinated by an expert in the area of construction, 
with knowledge of conservation and restoration and on the execution and coordination of 
rehabilitation project. Frequently, it is an Architect due to the need of articulating the 
different technical areas involved in rehabilitation. 

 This project must also identify anomalies in other elements that, prior to the gypsum 
plasterwork treatment, reveal the need of a preliminary intervention, and contemplate the 
following aspects:   

 degraded construction elements that indirectly affect the plastered elements; 
 sequence of interventions in the various construction elements; 
 objectives of each intervention.   

 The analysis of options, in terms of choice of materials and solutions, implies that in the 
restoration project the one considered most adequate is identifi ed, within the principles of 
heritage conservation. The possibility of preparing alternative proposals must be foreseen, 
however, for later appreciation. The restoration project coordinator must also be aware of 
the need of establishing time frames for action in each stage of the works and the 
respective budgets, not leaving them to be randomly adopted according to the needs of the 
contractor responsible for the rehabilitation. 

 The restoration project must be composed by a set of written and drawn parts, with 
precise description of the works to be done, adapted from what composes a current 
construction project, namely:   

 a descriptive and justifi catory memory of the solutions and techniques adopted; 
 data on the situation appraisal and eventual maintenance plan; 
 drawings of the global situation (plans, cross-sections and elevations, at 1:50 or 1:100 
scale) ( Figure 7 ) and of detailing (at a scale 1:1 to 1:20); 
 calculations; 
 technical clauses; 
 estimated budget.   

 A preliminary defi nition of the long-term conservation strategy of the various elements 
subjected to rehabilitation may also be included in the project.   

 DECISIONS MADE ON SITE 
 Making decisions at the same time as the works are executed may be an indispensable 
procedure no matter how detailed the appraisal, the results obtained from the 
inspection and the restoration project. So, any rehabilitation action must start with 
the confi rmation of all these data at the intervention site. In this sense  in loco  
decision becomes necessary at any moment of the rehabilitation works eventually 
forcing the adaptation of the established intervention plan. This aspect is particularly 
important for hidden areas, only visible during the works, where the confi rmation of 
data is done only during the preparation for execution, such as anomalies in the 
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background or when the removal and consolidation of the plasterwork is determined, 
before any other work.  

 Evaluation of the real situation 
 Rehabilitation actions are performed at a level of certainty that in principle precludes 
changes from the frame of intervention defi ned in project. When the analysis of the real 
conditions does not, however, confi rm the presuppositions, it forces adoption of a 

Plasterwork removal

Surface consolidation and restoration

Replacement of plasterwork
(mix type A)

Replacement of plasterwork
(mix type B)

Restoration of fresco

  Figure 7:          Interior elevations of a church, an example of register of interventions to be made in different 
areas   
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new logic of intervention or a new stage planning of the works. Then a revaluation 
is needed of the execution of a certain intervention, the sequence of works, and 
the defi nition of the materials / solutions more adequate to the physical properties of 
the gypsum plasterwork, even with the practical application of the solution prescribed 
in project. 

 The importance of this diagnosis is evident in the rehabilitation of the gypsum 
plasterwork of the Church of Cowdray House, where  Ashurst and Ashurst (1988)  describe 
different options decided only within the real context of the action. In this situation, even 
though knowing beforehand the anomalies and the way to correct them, the restoration 
teams executed the works with no absolute certainty concerning the action to implement 
and, as the work proceeded and after the identifi cation of the real conditions of the 
elements, the  modus faciendi  was constantly the object of analysis. This example proves 
how the permanent evaluation of the results can affect the rehabilitation works due to the 
identifi cation of new anomalies, the extension of the ones already identifi ed or the arising 
of unexpected behaviours during the works. 

 Floors are generally made of timber, in which the damage found in most cases is due to 
bad conservation of the support due to water entrance ( Cotrim  et al ., 2006 ). This anomaly 
can only be clearly identifi ed after dismantling the coverings and right before the 
execution of the rehabilitation works ( Figures 8 and 9 ), however, corroborating the need 
for an exhaustive inspection, namely at the level of the roofs beams system, in order to 
determine the elements to be replaced or treated on site .   

 Observation, preparation, and stabilisation 
 As stated previously, rehabilitation works must be performed in the sequence of 
implementation and articulation of three preliminary operations: observation, preparation, 
and stabilisation. The summation of these operations concurs to the confi rmation and 

 Figure 8:          Rot of timber beam next to outer wall, visible only after the pavement was dismantled 
(Morais Villa in Ponte de Lima, Portugal)  
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  Figure 10:          Stock Exchange in Porto  

 Figure 9:          Extrados of plastered roofs: original structure and new support of the roofs (Marquis of Pombal 
Palace in Lisbon)  
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validation of the execution mode of the rehabilitation actions, in accordance with a certain 
context and in the face of real acting conditions. It can be concluded that the lack of 
knowledge of the acting conditions certainly leads the way to a poorly performed work. 
Any task must be performed in perfect safety conditions, with as much as possible 
unexpected situations under control and within an objective frame of intervention. It is 
thus essential to observe the elements whose conservation conditions cannot be appraised 
at the stage of appraisal and inspection. 

 The sequence of implementation of these operations is not single; neither can it be 
established beforehand. Only as a function of the characterisation of the damages, their 
extension and the locations affected can the rehabilitation works follow a coherent fl ux 
according to an acting context. 

 Access to hidden areas may also reveal anomalies or constructive situations not 
identifi ed by the inspection, such as poor stability conditions that for safety reasons lead 
to the need for provisional structures for circulation over the roof. 

 In conclusion, it is stressed that this methodology for the execution of rehabilitation of 
ancient gypsum plasterwork ( Figure 10 ) does not follow a simple plan. Nevertheless, it is 
concluded that all preliminary actions destined to identify and characterise exhaustively 
the anomalies contribute decisively to the execution of an objective and rational work, 
allowing its inclusion in a restoration project capable of controlling almost every situation 
and therefore also its costs.      
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