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Abstract

:

The need to improve the energy performance of European buildings is beyond all doubt, as indicated by the different regulatory determinations on energy and climate change adopted by different public administrations in recent years. The primary actions have focused on improving the thermal enclosure of buildings; the placement of new energy-efficient skins on their exterior façades is consequently beginning to deconfigure, distort, homogenize and globalize the city in an alarming manner. In the case of Spain, the lack of a specific regulation on how to proceed when renovating the vast majority of residential buildings without heritage protection is leaving the ultimate decision in the hands of owner associations. It is therefore urgent to endow municipal administrations with a tool enabling them to regulate and control the transformation of a city’s image before it is too late. To that end, a pioneer methodology is proposed to classify the unprotected building stock of a municipality with a view to future renovation actions, depending on the degree of their vulnerability and the greater or lesser need to protect their image and the other pre-existing features. As a theoretical case study to test the proposed methodology, the locality of Errenteria, Spain, was chosen, demonstrating that it is an effective tool easy to apply in any city nationwide, regardless of the respective location, size and management capacity.
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1. Introduction


The different regulatory determinations regarding energy and climate change adopted at both European and national level by different public administrations in recent years have led to an evident surge in the renovation of collective housing. Directives 2018/31/EU and 2012/27/EU on energy efficiency, amended by Directive 2018/844/EU, which in turn reflects the 2015 Paris Agreement on climate change of COP21, along with the respective transposition into Spanish law by means of Law 8/2013 on urban renewal, regeneration and renovation or the various revisions of the ERESEE long-term strategy for energy efficiency renovation in the Spanish building sector [1], have given rise to a process that will in every sense transform Spain’s building stock.



Buildings are the biggest consumer of energy in the European Union, accounting for around 40% of the power consumed in the EU and nearly 35% of its greenhouse gas (GHG) emissions. It is estimated that to achieve a 55% reduction in emissions by 2030, the European Union should reduce direct GHG emissions associated with energy in the building sector by 60%, its final energy consumption by 14% and the consumption of energy for heating and cooling by 18%. However, around 75% of existing buildings are not energy efficient and it is estimated that around 85–95% of current buildings will still be in use in 2050 [2]. In the case of Spain, 55% of existing buildings were built before 1980, without any thermal regulation guidelines whatsoever, as they predate the 1979 introduction of the first Basic Building Standard “Technical Conditions of Buildings NBE CT 79” [3,4].



The need to improve the energy performance of European buildings and more specifically the Spanish building stock is therefore beyond any doubt. The main actions meant to achieve the envisaged goals are streamlining the use and management of buildings, reducing buildings’ energy demand by intervening in the enclosure and in ventilation, improving the energy efficiency of fixtures and the use of renewable energies [1]. Of all of them, the renovation of a building’s thermal enclosure is what is most visible to citizens’ eyes, as they see how the appearance of many Spanish cities, mainly those in northern Spain due to its particular climate and the high number of rehabilitation interventions compared to other areas of the country, is being altered substantially by the indiscriminate placement of new and varied skins on the exterior façades of buildings. Although the main rehabilitative efforts are focusing on this part of the building enclosure, the debate about whether it is the most energy efficient and financially profitable option in certain areas of southern Europe is open [5,6,7,8].



In any case, the decision of a residents’ association to undertake major renovation work on their building’s enclosure is seldom driven by environmental, energy or macroeconomic issues. Historically, the main reason for setting in motion a renovation process has been the existence of damage that affects the safety, livability and, to a lesser extent, aesthetics of the building. When a residents’ association approves or is forced to approve the decision to carry out renovation work on the exterior enclosure, it may limit the action to repair work that corrects existing damage or may opt for an integral renovation meant to improve the energy efficiency of the entire outer skin. The main arguments for choosing the second option are usually to take advantage of auxiliary means, the existence of significant financial aid for energy efficiency improvement from public administrations, and the updating and overall improvement of the building’s aesthetics. Except for interventions in buildings catalogued with a certain degree of protection from the heritage standpoint or those involving integral renovation by public initiative in urban complexes or neighborhoods in which a master plan that establishes the main intervention strategies is used, such as in the cases of Santa Adela in Granada [9] or Txantrea in Pamplona [10], the decision on how to act and what construction solutions will be applied in the renovation of any building is left in the exclusive hands of the respective owner’s committee, hence, in the hands of an occasional and inexpert developer who, advised for better or worse by the technical and construction personnel who will take part in the renovation process, will only be concerned about the construction, energy, financial and aesthetic aspects concerning their own building, without taking into account the intervention’s eventual impact on the neighborhood or the city. This fact, along with the lack of public regulation for thousands of unprotected residential buildings, means that the great diversity of materials and solutions on the market is anarchically and indiscriminately superimposed on the façades of all those buildings, significantly and sometimes irreversibly altering the appearance of our towns and cities.



The protection of the city’s architectural and urban heritage is regulated by the public administration. Normally, due to their further and better knowledge of local heritage, the municipal councils are the institutions responsible for producing catalogues that list the buildings and complexes to preserve, establishing the respective protection levels and intervention guidelines. But many of these catalogues have a time limit which affects the protection of contemporary architecture. This lack of standard regulations for most buildings built in the second half of the 20th century [11] is the factor that most influences the transformation of the city’s image, as they have become the authentic lead players in renovation nowadays due to their high number, precarious state of conservation in many cases and their shortcomings from the standpoints of energy efficiency and accessibility.



In the same sense, it is significant to note how the possible impact on a building’s compositional and architectural image resulting from action on the enclosure is outside the set of parameters analyzed by different planning tools and regulations [12,13] when establishing the intervention criteria for achieving improved energy efficiency. In the case of Spain, most strategic plans, such as the urbanZEB project [14], the ERESEE program, the Long-Term Building Intervention Strategy of Euskadi [15] or the 2014 GTR Report [16] take into account three fundamental aspects when conceiving strategies for energy efficiency renovation of residential buildings: architectural description, energy description and financial description. With some variants, the main parameters which all of them take into account when describing buildings’ architecture are as follows: the main use of the building; the type of building; the type of ownership; the number of dwellings; the type of urban planning; the year of construction; the number of floors; and the area of enclosure per dwelling. The combination of some of these parameters defines different scenarios in which data linked to the building’s construction characteristics are introduced, such as the building’s compactness, the overall thermal transmittance of the enclosure, the heat capacity of the enclosure or the rate of airflow infiltrating through the framing. There are exceptional cases in which, for example, a municipal council has issued an ordinance for the sole purpose of preserving whole the appearance of a worker housing complex built in the mid-20th century that was not previously protected, such as the one at Alaberga in Errenteria [17]. It can therefore be seen that the compositional, typological and aesthetical aspects or those with urban and architectural value which may be affected due to the transformation of buildings’ outer skin are left out of the equation and are not considered when regulating the different kinds of intervention, except in the case of buildings or complexes previously included in protection catalogues for heritage reasons, in which case the different regulations opt for the simplest solution, such as excluding them from any obligation to upgrade their exterior enclosure [18].



No normative reference has been found in the European scope which incorporates action criteria for those compositional, typological or aesthetic aspects in unprotected buildings or building complexes. As for architectural heritage, although the doctrinal core of the laws in different European countries does coincide, following the guidelines set by international agreements such as the 1985 Granada Convention, for example, legislation at national level is divergent. In any case, some countries such as France, a pioneer in this regard, are taking important steps to give normative value to contemporary architecture that is still unprotected [19]. The effort over the years by associations such as DOCOMOMO International, which have been collecting, referencing and listing buildings and architectural complexes from the second half of the 20th century not yet included in official catalogues, should accordingly be highlighted.



However, although some architecture from recent decades may gradually be recognized and protected over time, in many cities most buildings and neighborhoods will still be defenseless in terms of actions that affect them. The proposed methodology is precisely addressed to all of them. Article 8.1 of the Madrid Document ICOMOS already anticipated this in 2011: “pressure for architectural heritage sites to become more energy efficient will increase over time. Cultural significance should not be adversely impacted by energy conservation measures” [20]. While voices of alarm have been raised about the risk of alteration of what is considered architectural heritage, what about all those anonymous buildings that are totally unprotected?



At this point, it becomes necessary to refer to the concept of urban landscape. In all the definitions of urban landscape, the biophysical and cultural interaction between the built space and the respective individual or collective perception is always present [21,22,23]. Besides being able to be analyzed scientifically, the urban landscape is somewhat subjective, an interpretation of the reality from an aesthetic, emotional and existential perspective [24] that forms the basis of the residents’ memory, generating a sense of place and identity [25]. In a city which, as Mendes stated [26], is for everyone, the appearance of each of the neighborhoods and buildings that form that urban landscape, both with and without heritage value, forms part of the collective memory.



Ultimately, this study aims to set out a methodology that enables the administration to introduce a series of variables not heretofore considered in the regulation of interventions in the thermal enclosures of unprotected buildings, so as to minimize as far as possible the architectural homogenization, depersonalization and disfigurement of large areas of cities.




2. Materials and Methods


2.1. Design of the Methodology


The proposed methodology is divided into three phases. The first two phases will serve to describe the building by analyzing a series of variables, while in the third phase, different action criteria will be proposed, depending on the results obtained in the previous phases.



In Phase I, the concept of vulnerability is introduced, which could be understood to mean the set of characteristics and circumstances of an element that make it prone to being damaged when threatened [27]; for the purpose of this study, it will be defined as the potential risk of a built unit having certain characteristics affected when subjected to a renovation process. Firstly, the city’s various building complexes are defined, and their degree of vulnerability is determined. Entire neighborhoods can be considered as well as small residential groups, the only premise being that they can be recognized as complexes because the buildings that form them share common features. The vulnerability degree of these complexes is specified by a number between 0 and 100 which shall be called the complex vulnerability degree (CVD). The indicators to be taken into account when obtaining the CVD will be unitary character, typological homogeneity, chromatic homogeneity, alteration degree, recognized quality and urban relevance. The specific influence of each of them will be weighted according to the respective relevance and degree of impact; each parameter will in turn be graded proportionally. Once the CVD has been determined, each building will be evaluated individually, obtaining a second value between 0 and 100 which shall be called the building vulnerability degree (BVD). In this case, the indicators that will be taken into account will be compositional value, materiality, construction quality, alteration degree, construction deterioration, energy qualification, recognized quality and accessibility degree. In both cases (CVD, BVD), previously protected buildings or building complexes included in the different municipal heritage protection plans or catalogues are excluded to thereby avoid regulatory interference with intervention criteria already envisaged and set out in those protection plans or catalogues. However, if there is a need to adjust, modify or update those criteria, it could be recommendable to include the proposed methodology.



In Phase II, the degree of protection to assign to each building is determined, obtaining a value which shall be called the rehabilitation protection degree (RPD) and which will refer to the greater or lesser need for a building to preserve its previous features. The RPD is graded between I and IV and a weighted combination between the CVD and BVD is obtained.



Once the description of each building has been completed with the CVD, BVD and RPD values, in Phase III, the different intervention possibilities are studied along with the application criteria in each case, considering the particular values for each building, and specific conditions or limits may be established for some of its parts or elements that should be reflected in its respective file [28]. The different intervention proposals put forward should be a fundamental tool for technical personnel of the municipal administration when regulating renovation actions within their responsibilities. Figure 1 summarizes the different phases of the proposed methodology:




2.2. Phase I: Determination of the Vulnerability Degree (CVD and BVD)


The concept of vulnerability has been extensively covered in different scientific disciplines. Since the term vulnerability was proposed for the first time in the 1970s [29], both its definition and the choice of the different indicators to determine it in any study scope have been the subject of continual research and debate [30,31,32]. In any event, the choice should be made on a small scale and specifically adjusted to the context [33]. In this case, the chosen indicators aim to adjust to the final objective of establishing how the renovation of a building’s façade enclosure can change its previous architectural image and that of the building complex in which it is included, differentiating it from those normally used when studying the energy efficiency of an intervention. But, unlike the objective and cold numeric values obtained when making energy and financial calculations, the observer’s subjective view will inexorably influence the study of the composite effect. It is therefore key to minimize arbitrariness and try to objectivize as much as possible the vulnerability degree with indicators that can correctly describe the analyzed element.



The indicators selected to determine the CVD of a building complex are as follows:




	-

	
Unitary nature: it is assessed whether the complex is the result of a single and unitary project operation. This is considered one of the most relevant parameters because any partial modification inevitably affects the whole. The authorship, drafting and execution dates and other features of the project should be duly verified by bibliographic and archival research;




	-

	
Typological homogeneity: although the concept of architectural typology has been defined and interpreted diversely over the course of history [34,35,36], we could understand it as being the set of architectural, compositional, construction-related and functional features of a building complex that result in a homogeneous image and enable its respective recognition as a landscape clearly identified in the memory of the urban fabric;




	-

	
Chromatic homogeneity: color is a vital component of the urban landscape, as it offers unique visual experiences and a perception of the surroundings that affects citizens’ emotions. The growing chromatic homogeneity of new façade skins depending on the fashions of the moment and the lack of integration with the color of the existing urban landscape are disfiguring the image of the city [37,38,39];




	-

	
Alteration degree: the interventions undertaken over the course of time have distorted to a greater or lesser extent the original configuration and image of the complex, hence conditioning the greater or lesser impact of future actions;




	-

	
Recognized quality: the urban and architectural quality and singularity of the complex, consolidated in time and recognized in specialty publications and various media or obtained by other analysis methods [40]. Many building estates and complexes with high urban and architectural value built between the 1940s and the 1980s are still not included in heritage protection catalogues and run a high risk of being totally deconfigured by current and future interventions;




	-

	
Authorship relevance: the recognized relevance of the designer or designers of the building complex should also be considered;




	-

	
Location of the complex: the location of the neighborhood or building complex in the municipality’s urban fabric can minimize or maximize the impact of any possible intervention;




	-

	
Number of buildings: the built volume of the complex is another factor to consider due to its multiplying effect.









Table 1 summarizes the degree of weighting for each indicator, its grade, the points assigned at each level and the valuation criteria used.



For its part, the BVD of a building is obtained from the weighted value of the following indicators:




	-

	
Richness of composition and materials: the valuation of the design and composition of a façade depends on the subjective perception of the observer. But bearing in mind that the proposed methodology has to serve as a base tool for the technical personnel responsible for cataloguing, and hence qualified in architectural interpretation, the range of subjectivity is reduced and the compositional richness, which includes concepts such as the design, form, volumes, proportions or materials used may be duly valued;




	-

	
Construction quality: the greater or lesser need to upgrade the outer skin of a building is closely linked to the quality of the materials and construction solutions originally used;




	-

	
Alteration degree: work to repair or improve the façade finishes, color changes, anarchic replacement of window frames, indiscriminate closing of balconies, uncontrolled installation of air-conditioning devices or unequal placement of awnings can totally deconfigure a building’s image;




	-

	
Construction deterioration: Due to their precarious construction characteristics and multiple shortcomings, the exterior enclosures of many buildings built between 1940 and 1980 are very deteriorated, which makes them authentic lead players in renovation nowadays [41]. To determine the extent of a building’s construction deterioration, the analysis recommendations issued by international bodies such as ICOMOS [42] or the manuals and guides published by Spain’s different regional administrations should be used to produce the building assessment reports (IEE or ITE), such as that of the Basque Country [43], for example;




	-

	
Energy qualification: most existing buildings must currently have a certificate that accredits their energy characteristics [44]. The energy qualification is the result of calculating the energy consumption needed to meet the building’s energy demand in normal functional and occupation conditions. It classifies buildings using a series of seven letters, where the letter G corresponds to the least efficient building and the letter A to the most efficient building, according to energy consumption and CO2 emissions compared to a basic building of similar typology and location. The need to improve the energy efficiency of all those buildings built before approval of the first thermal standard in 1979 is obvious and will oblige intervention in their thermal enclosure;




	-

	
Recognized quality: the same criteria used to obtain the CVD are followed;




	-

	
Authorship relevance: the same criteria used to obtain the CVD are followed;




	-

	
Need to improve accessibility: Work to install lifts has multiplied and in many cases affects the building façades by invading part of the exterior space. It is therefore necessary to analyze whether the building requires work of this type because it can significantly alter its external image [45].









Table 2 summarizes the degree of weighting for each indicator, its grade, the points assigned at each level and the valuation criteria used.




2.3. Phase II: Determination of the Rehabilitation Protection Degree (RPD)


After concluding Phase I, the vulnerability degree of each building will have been defined by a double figure derived from the CVD and BVD values obtained. The second phase aims to determine the RPD value of each building, graded between I and V according to the greater or lesser need to preserve and protect its previous image in any intervention. Grade I will mean the lowest protection and grade V the highest. The different RPD grades will be assigned proportionally to the value of the CVD of the built complex or the BVD of the building considered; both are not necessarily linked. Hence, a building with a BVD above 80 will obtain a grade V RPD in all cases, regardless of the CVD of the complex it belongs to and, vice versa, all buildings belonging to a complex with a CVD above 80 will obtain a grade V RPD, without considering their particular BVD. All the intermediate values will be weighted according to the same criteria. Table 3 indicates the manner of assigning the RPD value in each case:




2.4. Phase III: Action Criteria


The CVD and BVD values reached in Phase I are the result of the building’s response to a series of indicators previously adopted, while the RPD value obtained in Phase II is derived from the combination of the previous two. If the aim of both phases is to obtain objective numerical data by means of a series of tables that serve to describe the building, Phase III aims to establish action criteria to regulate the different forms of future intervention on its façades. In this case, the definition, valuation and application of the different options will not be a direct consequence of the previously obtained data but rather will depend on the particular characteristics of each building as well as on the criteria of the municipal technical personnel in charge of the respective regulation and on the construction solutions available on the market at any given time. A rigorous yet flexible tool must therefore be set up to help lawmakers establish intervention guidelines in each case, with the ultimate aim of avoiding the architectural deconfiguration of both the building and the complex in which it is situated. The criteria adopted for regulating the façade renovation processes in each of the RPD grades, always open to eventual adjustments and changes, are summarized in Table 4.



The necessary flexibility in the criteria established in Table 4 should be open to innovative proposals that are not just limited to simple replacement of the building’s outer skin. Interventions that propose a possible alteration of the appearance of the building or housing complex by adding new volumes and architectural elements to make them more energy efficient from an architectural and urban standpoint can be perfectly viable, as long as they are consistent with the image assessment principles set out in the methodology. One example of this may be the intervention by Lacaton & Vassal in the Grand Parc district of Bordeaux in 2017 [46].





3. Case Study: Errenteria


The methodology’s application in Errenteria, a municipality of 39,000 inhabitants in the historic territory of Gipuzkoa, Spain, is proposed in the following points. It will first be necessary to divide the locality into different neighborhoods and building complexes, to then determine the CVD of each of them. Subsequently, by way of example, three complexes with different CVD values will be chosen with the aim of determining the BVD and RPD of each and every one of the buildings they comprise.



3.1. Errenteria: A Brief History


Errenteria was until the mid-19th century a rural town. In 1845, the municipality’s industrialization began with the establishment of the first modern factory, the Sociedad de Tejidos de Lino (Linen Cloth Company). The arrival of industrialization led to population growth and gradual urban transformation. Between 1860 and 1910, the number of Errenteria’s inhabitants doubled, while during the following years and until the late 1940s, the wars experienced in both Europe and in Spain led to fluctuations in its industrial, social and urban development [47]. During the 1950s, there was significant urban development: on the one hand, the new settlement of Alaberga was built (1952–1956), with 563 dwellings and a full program of urban amenities and infrastructures and, on the other, the municipal master plan was approved (1954), based on an old project from the 1920s [48]. But the municipality’s real transformation began in the 1960s, when it became one of the major urban–industrial centers of the Basque Country. Between 1960 and 1975, the municipality of Errenteria experienced one of the highest population growths in all of Gipuzkoa, rising from 18,642 to 46,329 inhabitants and becoming the third most populous municipality in that territory. During those years, the period of Spanish developmentalism, immigration from other provinces would be a key factor of that increase, which brought profound and irreversible urban, social and economic changes [49,50,51]. The urban growth model during those years would also vary radically. While in the case of Alaberga, the construction of dwellings was accompanied by a series of amenities such as schools, laundry, market and even a chapel, in the new neighborhoods, the massive and virtually exclusive construction of housing blocks prevailed. In the early 1960s, the construction of the districts of Iztieta, Galtzaraborda, Gabierrota and Morronguilleta was approved and began. The main urban developments of the early 1970s would be those of Agustinas, Capuchinos and Beraun, at a record pace of 333 dwellings per year [52]. The Capuchinos project would comprise 13 towers with 15–16 floors, with a total of 900 dwellings; for its part, the Beraun neighborhood would surpass all imaginable figures and accumulate more than 2,100 dwellings constructed according to the same building typology.




3.2. Determination of the CVD of the Different Neighborhoods and Building Complexes


Table 5 reflects the municipality’s division into different neighborhoods and building complexes and the CVD values corresponding to each of them according to the indicators defined in Table 1.




3.3. Determination of the BVD and RPD of the Buildings of Complexes Nos. 14, 31 and 41


Once the CVDs of all the neighborhoods and building complexes of Errenteria have been obtained, three of them are selected with the aim of determining the BVD and RPD of each and every one of the buildings comprising them. The chosen complexes are complex no. 14 with a CVD of 52; complex no. 31 with a CVD of 67; and complex no. 41 with a CVD of 27.



Complex no. 14, Galtzaraborda:



Situated on a slope in Galtzaraborda, this complex includes 41 buildings spread over 21 blocks, with a total of 324 dwellings. This is a social housing project planned by the architect Vicente Saralegui in 1963 and built between 1963 and 1966. The typology comprises a commercial ground floor and 3–4 levels with two residences per floor; the buildings originally had a conventional façade with a double layer of brick, uninsulated air chamber and an exterior coating of white paint. In recent years, the façades of most of the buildings have been renovated and thermally insulated using ventilated façade or ETICS (external thermal insulation composite systems) solutions, significantly altering the white and homogenous appearance of the original complex (Figure 2). Accessibility is still a pending issue, as only one of the 41 buildings has proceeded to install a lift.



Table 6 reflects the CVD and BVD values, the numeric CVD-BVD combination and the RPD value, according to the criteria set out in Table 3, for each and every one of the buildings in complex no. 14.



Complex no. 31, Agustinas:



Situated in the neighborhood of Agustinas, this complex comprises 53 buildings spread over 14 blocks, with a total of 566 dwellings. This is a social housing project planned by the architect Rafael Llopis in the mid-1960s and built between 1968 and 1975, except for one building dated 1992. The typology is that of commercial ground floor and five levels with two residences per floor; the buildings have a conventional façade comprising a layer of exterior facing brick, uninsulated air chamber and an interior layer of brickwork. Although only integral interventions to improve energy efficiency have been carried out and most of the later façades maintain the original configuration featuring beige-colored facing brick, the installation of several lifts and a large number of balconies closed over the years on the main façades have significantly altered the original image (Figure 3).



The data on the CVD, BVD, CVD-BVD and RPD of complex no. 31 are reflected in Table 7.



Complex no. 41, Olibet:



The neighborhood called Olibet comprises six buildings spread over four blocks and a total of 427 dwellings. The six towers have 14 upper floors used for housing, as well as commercial space, storage areas and garages in the lower floors. It was built in 1974 and 1975. The architects involved were Juan María Aguirre, Joaquín Muñoz, Carlos Casla and Manuel Sancho. All the buildings originally presented a similar conventional façade solution using a double layer of brickwork and air chamber, with an exterior layer of exposed brick, except for one of them which had continual cladding. At present, the original image of four of the six buildings has been totally transformed after undergoing energy efficiency renovation processes. Both the chromatics and the construction solutions used in the new skins were different; among those found are ETICS cladding and ventilated façades with metallic finishes (Figure 4).



In Table 8, the CVD, BVD, CVD-BVD and RPD values of complex no. 41 are defined.




3.4. Discussion of Results


It has already been stated that vulnerability is an open concept subject to multiple interpretations which can be approached from different sides. The choice of appropriate indicators for its analysis is therefore not simple and immediate. Nor is the proportionality and specific weight for each of them. Beyond obtaining specific data on Errenteria’s different complexes and buildings, the application of the methodology proposed in the case study served to adjust and fine-tune the analysis parameters for obtaining the CVD and BVD vulnerability values reflected in Table 1 and Table 2 and to define and specify the action criteria in the façade interventions reflected in Table 4.



Analyzing the CVD of Errenteria, it is seen that the complexes that reach values above 80 (nos. 3, 4, 8, 21, 24, 25, 34, 35, 36, 37) are those built more recently, with a unitary project and blocks of identical typology. Due to their closeness in time, they have not yet been subject to renovation and maintain the original appearance. Although they are the most vulnerable to seeing their image altered in the future due to non-consensus partial interventions, regulation implemented in time can still prevent their deconfiguration. In the case of the unitary and homogenous complexes built in the 1960s and 1970s (nos. 5, 7, 10, 11, 14, 15, 16, 17, 20, 30, 31, 32, 41), the CVD presents unequal results depending on the interventions their various buildings were subject to over time. Of all of them, complex no. 30 is the one with the lowest CVD value, 27, while complex no. 20, with a current image very close to the original and still in time to be preserved, has a value of 76. The buildings situated in heterogeneous complexes or neighborhoods of larger size, with constructions from different time periods and typologies and an unequal alteration degree (nos. 1, 13, 18, 23, 29, 38, 39, 42), are those that obtain a lower degree of vulnerability, with a CVD between 18 and 33.



Complex no. 14 in the Galtzaraborda neighborhood, with a high alteration degree, has a CVD of 52. Virtually all of its buildings have undergone some kind of intervention. Besides the numerous energy efficiency renovations conducted in the last ten years, work to repair and clean façades has been carried out, along with changes to framing and closure of balconies over time. ETICS-type cladding with very disparate finishing solutions in terms of design, color and texture has prevailed (26 of the 41 blocks, 26/41) over non-energy-efficiency façade improvements conducted in previous years (13/41) or the ventilated façade solution (1/41). Only one of the blocks maintains its original façade sheets. Most of the residences (260/324) closed some of their balconies, in some cases even removing the façade sheet to prolong an interior room until the new closure. As a result of all this, the BVD of most of the buildings is between 37 and 53. Only four buildings slightly surpass the value of 60. Even though this is a complex without any special architectural value, its unitary, homogenous and monochromatic nature would confer upon it value as a complex that would have been very interesting to preserve. The alteration degree in a neighborhood with such a high number of buildings unfortunately means that the situation is irreversible. The total deconfiguration of the image of the Galtzaraborda project is the clearest example of the need for regulation of future energy efficiency improvement interventions such as what is proposed in this study. The RPD value as a result of the CVD-BVD combination is III for virtually all the complex’s buildings, whereby the intervention criteria can only be limited to preventing major alterations in the future.



For its part, complex no. 31 of the Agustinas neighborhood has a CVD of 67, a very high figure for a complex of 53 buildings with more than fifty years of existence. This is because, barring certain partial interventions on the façades of some blocks, most of them maintain the original skin of facing brickwork, which continues to confer upon the complex a relatively unitary and homogenous appearance. Although none of the buildings were subject to integral energy efficiency improvement interventions on their façades, the neighborhood’s original image has substantially changed due to the indiscriminate closure of balconies (54% of the residences, 306/566) and the addition of new volumes for the installation of lifts on the outside of some blocks (22/53). The major change affects the main façades, as they comprise large balconies which have been closed by means of light frames, with designs of all types, hiding the characteristic facing brickwork of the posterior layer. The BVD of the different buildings is similar to the previous case, between 30 and 53. The combination of these values with a CVD of 67 confers an RPD of IV on all blocks in the complex, implying more restrictive regulation for future interventions. The action criteria would allow occasional modifications in the composition and volumes, unavoidable when lifts are installed, and would oblige a final lining similar to the facing brick and with a similar tone, concealment of the façade fixtures and a balcony railing design similar to the original, permitting changes of material. In the case of the balcony closures, their elimination would be recommended, although this would be complicated from the legal standpoint, as the time limitation on eventual urban infringements has expired. In any case, it would oblige the design of light frames for the unitary balcony, identical for the whole complex, in the event of modification or new closures in the future. Also, bearing in mind the additional homogenous characteristics set out in Table 4, as it is a complex with homogenous original features with an RPD of IV, the new façade solutions should be identical for all the blocks from the construction, chromatic and accessibility standpoints. After a more exhaustive prior analysis, the design of a different façade solution could also be put forward, unitary and homogenous for the entire complex, with a view to improving its energy efficiency. However, the interventions already carried out and the high number of buildings, and consequently of owners, would in this case make it hard for administration and ownership to reach an overall agreement to proceed with a change of solution.



In the case of the neighborhood of Olibet, complex no. 41, the resulting CVD is 27. This is a very low figure because, unlike the two previous cases, the six tall buildings which form the complex did not form part of a unitary and homogenous project and, above all, due to the radical transformation of the building’s skin in four of them. Three blocks were lined very recently with a ventilated façade solution with a metal finish and another one presents continual cladding that conceals the pre-existing facing brick finish. Only two of the blocks maintain their original façade, although some balconies have also been closed. The combination of CVD and BVD in this case implies an RPD of II or III, a qualification which, given the complex’s alteration degree, means that the two blocks that have not yet been renovated are free to opt for solutions with very few conditions.





4. Conclusions


The main conclusions of this research work are the following:




	-

	
The placement of new energy efficient skins on buildings is beginning to distort and deconfigure the image of our towns and cities in an alarming manner. The proliferation of ETICS cladding and above all ventilated façade linings that are flat, aseptic, decontextualized and not linked to the architecture and palette of colors usually found in the locality is generating a process of homogenization and globalization of the urban landscape that is truly desolating;




	-

	
The need for energy efficiency renovation of the old and occasionally obsolete stock of Spanish buildings to make them more efficient is not in question, though it is obvious that the urgencies due to regulatory and financial pressure of all kinds do not facilitate peaceful and unhurried discussion and reflection among the major intervening players to determine and reach a consensus on the best way to carry it out;




	-

	
As the main agent for safeguarding the heritage, which belongs to everyone, the public administration is obliged to protect the building stock to ensure its transmission between generations, for this purpose regulating the renovation processes needed for an energy transition toward more efficient and sustainable cities. The transformation of the image of complexes and buildings affects all citizens and the decisions about how to deal with it cannot only remain in the hands of the owner associations of the respective buildings;




	-

	
The municipal administration does not at present have a tool that helps regulate the collateral impact of energy efficiency renovation on the city’s appearance. Fortunately, and according to their different features, the buildings with heritage value do have a certain degree of protection. This is not so for all those anonymous architectural buildings and complexes which, along with the former, make up the city. And they are specifically the ones, and most of them residential, that have become the lead players in the energy efficiency renovation boom now being experienced. Although some of them have already been transformed, in a process hard to reverse in the short term, there is still time to protect that other large majority which will be renovated in the coming years;




	-

	
The proposed methodology aims to endow the administration with a tool that enables it to regulate aspects concerning the architectural and urban image of the buildings when they undergo energy efficiency renovation processes. Sophisticated methodologies can eventually generate complex data and analyses meant only for experts, which makes their application difficult. The most effective programs are the ones that establish a balance between the wealth of information and the simplicity of the respective application [54]. The methodology described was designed so that it could be applied in any city nationwide, regardless of the respective location, size, architectural, urban and climate-related characteristics, and management capacity. By means of a simple procedure based on the combination of several tables, the buildings are described and classified according to their degree of vulnerability in any transformation process in order to ultimately determine the different action criteria. This last phase is open to eventual adjustments and modifications by the administrative personnel in charge of urban regulation in each municipality with a view to adjusting it to the specific characteristics. This work can be carried out by municipal technical personnel or shared by a multidisciplinary team which includes, besides municipal technical personnel, external personnel and/or bodies associated with architecture, urbanism, the history of renovation and even citizens’ representatives [55,56], such as resident and neighborhood associations, etc.;




	-

	
The result of the analysis of the building stock using the methodology described should be set out in a municipal renovation catalogue that covers each and every one of the municipality’s architectural complexes and buildings not previously included in the heritage protection catalogue, in which the criteria to fulfil when undertaking their renovation are established.
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Figure 1. The framework of the research method. 
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Figure 2. (a) Galtzaraborda, 1964 [53]; (b) Galtzaraborda, 2023 (author’s archive). 
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Figure 3. (a) Agustinas, 1973 [48]; (b) Agustinas, posterior facade, 2023 (author’s archive); (c) Agustinas, main facade, 2023 (author’s archive). 
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Figure 4. (a) Olibet, 1974 [48]; (b) Olibet, 2023 (author’s archive). 
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Table 1. Determination of CVD (complex vulnerability degree).






Table 1. Determination of CVD (complex vulnerability degree).





	
Indicator

	
Weight. (%)

	
Grade

	
Value

	
Valuation Criterion






	
Unitary project

(UP)

	
20%

	
Yes

	
20

	
Depending on whether or not the complex is the result of a single unitary project. Absolute value, not graded.




	
No

	
0




	
Typological homogeneity

(TH)

	
20%

	
1–100% of bldgs.

	
20

	
Percentage of buildings in the complex, which currently share architectural, compositional, construction-related and functional typology.




	
61–80%

	
15




	
41–60%

	
10




	
11–40%

	
5




	
0–10%

	
0




	
Chromatic homogeneity

(CH)

	
20%

	
1–100% of bldgs.

	
20

	
Percentage of buildings of the complex that currently share a same range of colors in the different elements that form the façade, regardless of the materials used in the finishes.




	
61–80%

	
15




	
41–60%

	
10




	
11–40%

	
5




	
0–10%

	
0




	
Alteration degree

(AD)

	
20%

	
0–10% of bldgs.

	
20

	
Percentage of buildings in the complex that present an alteration with respect to the original after renovations over time. The less altered complexes are assigned the maximum value as their image is more vulnerable to being affected by future interventions.




	
11–40%

	
15




	
40–60%

	
10




	
61–80%

	
5




	
81–100%

	
0




	
Recognized quality

(RQ)

	
8%

	
Exceptional

	
8

	
Architectural and urban singularity of the complex recognized in specialty publications and diverse media.




	
High

	
5




	
Medium

	
3




	
Low or none

	
0




	
Authorship relevance

(AR)

	
8%

	
Exceptional

	
8

	
Relevance of the designer recognized in specialty publications and diverse media.




	
High

	
5




	
Medium

	
3




	
Low or none

	
0




	
Location of the complex

(CL)

	
2%

	
Historic center

	
2

	
Location of the complex in the municipality’s urban fabric.




	
Expansion (ensanche) districts

	
1




	
Outskirts

	
0




	
Numbers of buildings

(BN)

	
2%

	
>20

	
2

	
Number of buildings which form the complex




	
4 ≤ X ≤ 20

	
1




	
<4

	
0











 





Table 2. Determination of BVD (building vulnerability degree).
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Indicator

	
Weight (%)

	
Score

	
Points

	
Valuation Criteria






	
Richness of composition and materials

(CR)

	
20%

	
Very high

	
20

	
Aspects to value in the façade’s composition: design, form, volumes, proportions, materials, etc.




	
High

	
15




	
Medium

	
10




	
Low

	
5




	
Very low or none

	
0




	
Construction quality

(CQ)

	
15%

	
Very low or none

	
15

	
Quality of original materials and construction solutions used to execute the façade. Buildings with worse construction quality are assigned the maximum value as they are more prone to undergoing renovation and seeing their original image change.




	
Low

	
11




	
Medium

	
7




	
High

	
3




	
Very high

	
0




	
Alteration degree

(AD)

	
15%

	
Very low or none

	
15

	
Façade alteration degree due to work to improve façade finishes, change color, replace window frames and railings, close balconies, place awnings, etc. The least altered complexes are assigned the maximum value, as they are more vulnerable to having their appearance affected by future interventions.




	
Low

	
11




	
Medium

	
7




	
High

	
3




	
Very high

	
0




	
Construction deterioration

(CD)

	
15%

	
Very high

	
15

	
Degree of deterioration of the construction materials and elements comprising the façade, such as the cladding, framing, balconies, cornices, moldings, fixtures, etc.




	
High

	
11




	
Medium

	
7




	
Low

	
3




	
Very low or none

	
0




	
Energy qualification

(EQ)

	
15%

	
G

	
15

	
Energy qualification extracted from the Energy Efficiency Certificate (CEE) Registry of the Basque Country. If it does not have a CEE, one obtained in a similar building will be used. Complexes with the worst qualification will be assigned the maximum value as they are more vulnerable to having their image affected by future interventions.




	
F

	
11




	
E

	
7




	
D

	
3




	
≥C

	
0




	
Recognized quality

(RQ)

	
8%

	
Exceptional

	
8

	
Architectural singularity and quality of the building, recognized in specialty publications and diverse media.




	
High

	
5




	
Medium

	
3




	
Low or none

	
0




	
Authorship relevance

(AR)

	
8%

	
Exceptional

	
8

	
Relevance of the designer recognized in specialty publications and diverse media.




	
High

	
5




	
Medium

	
3




	
Low or none

	
0




	
Need to improve accessibility

(AI)

	
4%

	
Yes

	
4

	
Need to carry out work to eliminate architectural barriers that can affect the building’s external image. Absolute value, not graded.




	
No

	
0











 





Table 3. Determination of RPD (rehabilitation protection degree).
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RPD

	
BVD, Building Vulnerability Degree




	
0–20

	
21–40

	
41–60

	
61–80

	
81–100






	
CVD, Complex Vulnerability Degree

	
0–20

	
I

	
II

	
III

	
IV

	
V




	
21–40

	
II

	
II

	
III

	
IV

	
V




	
41–60

	
III

	
III

	
III

	
IV

	
V




	
61–80

	
IV

	
IV

	
IV

	
IV

	
V




	
81–100

	
V

	
V

	
V

	
V

	
V











 





Table 4. Facade action criteria.
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Action Criteria

	
RPD, Rehabilitation Protection Degree




	
I

	
II

	
III

	
IV

	
V






	
Composition and volumes

	
Free modifications

	
Occasional modifications after prior analysis

	
Maintenance or recovery of the original solution




	
Color

	
Free modifications

	
Possible modification, subject to analysis by municipal technical personnel

	
Recovery of the original color in all elements




	
Materiality of blind wall cladding

	
Free modifications

	
Possible modification, subject to analysis by municipal technical personnel

	
Similar to the original. Facing brick or stone: prior analysis

	
Mandatory recovery of the original finish




	
Closure of balconies over time

	
Maintained, unless otherwise required by regulations

	
Elimination recommended and possibility of new unitary design

	
Mandatory elimination




	
Fixtures per façade

	
Maintained, unless otherwise required by regulations

	
Concealment recommended

	
Mandatory concealment




	
Barriers, railings and parapets

	
Possibility of unlimited replacement

	
Changes of design and homogenous material permitted on the entire façade

	
Material similar to the original, with possible change of homogenous design

	
Recovery of the original solution, maintaining the design though allowing change of material in the case of metal railings




	
Additional conditions




	
Buildings in complexes with homogeneous original features

	
No limit

	
Similar chromatic solution

	
Similar construction solution and chromatic solution

	
Same construction, chromatic and accessibility solution




	
A different, unitary and homogenous transformation solution is permitted for the entire complex to optimize energy efficiency, subject to analysis by municipal technical personnel




	
Identical buildings sharing a single block or built volume

	
Same color and same construction and accessibility solution











 





Table 5. CVD. Neighborhoods and building complexes in Errenteria.
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Complex No.

	
CVD




	
UP

	
TH

	
CH

	
AD

	
RQ

	
AR

	
CL

	
BN

	
TOTAL




	
1

	
0

	
10

	
10

	
10

	
0

	
0

	
1

	
2

	
33




	
2

	
0

	
10

	
10

	
5

	
0

	
0

	
0

	
1

	
26




	
3

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
4

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
5

	
20

	
20

	
10

	
10

	
3

	
3

	
0

	
1

	
67




	
6

	
0

	
15

	
5

	
0

	
0

	
0

	
0

	
0

	
20




	
7

	
20

	
20

	
20

	
15

	
0

	
0

	
0

	
1

	
76




	
8

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
9

	
20

	
15

	
10

	
10

	
0

	
0

	
0

	
1

	
56




	
10

	
20

	
20

	
5

	
5

	
0

	
0

	
0

	
1

	
51




	
11

	
0

	
20

	
5

	
0

	
0

	
0

	
0

	
2

	
27




	
12

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
0

	
80




	
13

	
0

	
5

	
5

	
10

	
0

	
0

	
1

	
2

	
23




	
14

	
20

	
20

	
5

	
5

	
0

	
0

	
0

	
2

	
52




	
15

	
20

	
15

	
10

	
5

	
0

	
0

	
0

	
2

	
52




	
16

	
20

	
15

	
15

	
10

	
0

	
0

	
0

	
2

	
62




	
17

	
20

	
15

	
10

	
5

	
0

	
0

	
0

	
2

	
52




	
18

	
0

	
10

	
5

	
5

	
0

	
0

	
0

	
2

	
22




	
19

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
0

	
80




	
20

	
20

	
20

	
20

	
15

	
0

	
0

	
0

	
1

	
76




	
21

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
22

	
0

	
5

	
0

	
5

	
0

	
0

	
0

	
0

	
10




	
23

	
0

	
10

	
5

	
10

	
0

	
0

	
0

	
2

	
27




	
24

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
25

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
26

	
0

	
10

	
5

	
5

	
0

	
0

	
0

	
2

	
22




	
27

	
0

	
5

	
0

	
0

	
0

	
0

	
0

	
0

	
5




	
28

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
0

	
80




	
29

	
0

	
5

	
5

	
10

	
0

	
0

	
0

	
2

	
22




	
30

	
0

	
10

	
5

	
10

	
0

	
0

	
0

	
1

	
26




	
31

	
20

	
20

	
15

	
10

	
0

	
0

	
0

	
2

	
67




	
32

	
20

	
15

	
20

	
10

	
0

	
0

	
0

	
1

	
66




	
33

	
20

	
15

	
20

	
20

	
0

	
0

	
0

	
1

	
76




	
34

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
35

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
36

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
1

	
81




	
37

	
20

	
20

	
20

	
20

	
0

	
0

	
0

	
2

	
82




	
38

	
0

	
5

	
5

	
15

	
0

	
0

	
0

	
2

	
27




	
39

	
0

	
5

	
0

	
10

	
0

	
0

	
1

	
2

	
18




	
40

	
0

	
5

	
0

	
15

	
0

	
0

	
1

	
2

	
23




	
41

	
0

	
15

	
5

	
5

	
0

	
0

	
1

	
1

	
27




	
42

	
0

	
5

	
0

	
10

	
0

	
0

	
1

	
2

	
18











 





Table 6. CVD, BVD, CVD-BVD and RPD. Complex no. 14, Galtzaraborda.
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Complex No.

	
CVD

	
Building No.

	
BVD

	
CVD

BVD

	
RPD (Table 3)




	
CR

	
CQ

	
AD

	
CD

	
EQ

	
RQ

	
AR

	
AI

	
TOTAL




	
14

	
52

	
1

	
5

	
15

	
3

	
3

	
15

	
0

	
0

	
4

	
45

	
52–45

	
III




	
2

	
5

	
15

	
3

	
3

	
11

	
0

	
0

	
4

	
41

	
52–41

	
III




	
3

	
5

	
15

	
7

	
3

	
11

	
0

	
0

	
0

	
41

	
52–41

	
III




	
4

	
5

	
15

	
7

	
3

	
3

	
0

	
0

	
4

	
37

	
52–37

	
III




	
5

	
5

	
15

	
7

	
0

	
7

	
0

	
0

	
4

	
38

	
52–38

	
III




	
6

	
5

	
15

	
7

	
0

	
7

	
0

	
0

	
4

	
38

	
52–38

	
III




	
7

	
5

	
15

	
7

	
0

	
11

	
0

	
0

	
4

	
42

	
52–42

	
III




	
8

	
5

	
15

	
7

	
0

	
11

	
0

	
0

	
4

	
42

	
52–42

	
III




	
9

	
5

	
15

	
7

	
7

	
15

	
0

	
0

	
4

	
53

	
52–53

	
III




	
10

	
5

	
15

	
7

	
7

	
15

	
0

	
0

	
4

	
53

	
52–53

	
III




	
11

	
5

	
15

	
7

	
0

	
15

	
0

	
0

	
4

	
46

	
52–46

	
III




	
12

	
5

	
15

	
7

	
0

	
15

	
0

	
0

	
4

	
46

	
52–46

	
III




	
13

	
5

	
15

	
3

	
3

	
15

	
0

	
0

	
4

	
45

	
52–45

	
III




	
14

	
5

	
15

	
7

	
0

	
15

	
0

	
0

	
4

	
46

	
52–46

	
III




	
15

	
5

	
15

	
3

	
11

	
7

	
0

	
0

	
4

	
45

	
52–45

	
III




	
16

	
5

	
15

	
7

	
0

	
15

	
0

	
0

	
4

	
46

	
52–46

	
III




	
17

	
5

	
15

	
7

	
0

	
7

	
0

	
0

	
4

	
38

	
52–38

	
III




	
18

	
5

	
15

	
3

	
11

	
11

	
0

	
0

	
4

	
49

	
52–49

	
III




	
19

	
5

	
15

	
7

	
0

	
11

	
0

	
0

	
4

	
42

	
52–42

	
III




	
20

	
5

	
15

	
3

	
0

	
7

	
0

	
0

	
4

	
34

	
52–34

	
III




	
21

	
5

	
15

	
7

	
0

	
7

	
0

	
0

	
4

	
38

	
52–38

	
III




	
22

	
5

	
15

	
3

	
0

	
7

	
0

	
0

	
4

	
34

	
52–34

	
III




	
23

	
5

	
15

	
7

	
0

	
11

	
0

	
0

	
4

	
42

	
52–42

	
III




	
24

	
5

	
15

	
15

	
11

	
15

	
0

	
0

	
4

	
65

	
52–65

	
IV




	
25

	
5

	
15

	
3

	
7

	
11

	
0

	
0

	
4

	
45

	
52–45

	
III




	
26

	
5

	
15

	
3

	
7

	
7

	
0

	
0

	
4

	
41

	
52–41

	
III




	
27

	
5

	
15

	
3

	
11

	
15

	
0

	
0

	
4

	
53

	
52–53

	
III




	
28

	
5

	
15

	
3

	
0

	
15

	
0

	
0

	
4

	
42

	
52–42

	
III




	
29

	
5

	
15

	
3

	
11

	
15

	
0

	
0

	
4

	
53

	
52–53

	
III




	
30

	
5

	
15

	
3

	
0

	
7

	
0

	
0

	
4

	
34

	
52–34

	
III




	
31

	
5

	
15

	
11

	
15

	
15

	
0

	
0

	
4

	
65

	
52–65

	
IV




	
32

	
5

	
15

	
3

	
0

	
15

	
0

	
0

	
4

	
42

	
52–42

	
III




	
33

	
5

	
15

	
0

	
0

	
15

	
0

	
0

	
4

	
39

	
52–39

	
III




	
34

	
5

	
15

	
3

	
0

	
11

	
0

	
0

	
4

	
38

	
52–38

	
III




	
35

	
5

	
15

	
15

	
15

	
7

	
0

	
0

	
4

	
61

	
52–61

	
IV




	
36

	
5

	
15

	
3

	
0

	
15

	
0

	
0

	
4

	
42

	
52–42

	
III




	
37

	
5

	
15

	
3

	
0

	
7

	
0

	
0

	
4

	
34

	
52–34

	
III




	
38

	
5

	
15

	
3

	
0

	
15

	
0

	
0

	
4

	
42

	
52–42

	
III




	
39

	
5

	
15

	
3

	
0

	
7

	
0

	
0

	
4

	
34

	
52–34

	
III




	
40

	
5

	
15

	
15

	
15

	
7

	
0

	
0

	
4

	
61

	
52–61

	
IV




	
41

	
5

	
15

	
3

	
0

	
15

	
0

	
0

	
4

	
42

	
52–42

	
III











 





Table 7. CVD, BVD, CVD-BVD and RPD. Complex no. 31, Agustinas.
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Complex No.

	
CVD

	
Building No.

	
BVD

	
CVD

BVD

	
RPD (Table 3)




	
CR

	
CQ

	
AD

	
CD

	
EQ

	
RQ

	
AR

	
AI

	
TOTAL




	
31

	
67

	
1

	
5

	
11

	
0

	
7

	
11

	
0

	
0

	
4

	
38

	
67–38

	
IV




	
2

	
5

	
11

	
3

	
7

	
15

	
0

	
0

	
4

	
45

	
67–45

	
IV




	
3

	
5

	
11

	
0

	
7

	
15

	
0

	
0

	
4

	
42

	
67–42

	
IV




	
4

	
5

	
11

	
0

	
7

	
7

	
0

	
0

	
0

	
30

	
67–30

	
IV




	
5

	
5

	
11

	
0

	
7

	
7

	
0

	
0

	
0

	
30

	
67–30

	
IV




	
6

	
5

	
11

	
3

	
7

	
7

	
0

	
0

	
4

	
37

	
67–37

	
IV




	
7

	
5

	
11

	
15

	
3

	
7

	
0

	
0

	
0

	
41

	
67–41

	
IV




	
8

	
5

	
11

	
7

	
11

	
15

	
0

	
0

	
4

	
53

	
67–53

	
IV




	
9

	
5

	
11

	
3

	
11

	
11

	
0

	
0

	
0

	
41

	
67–41

	
IV




	
10

	
5

	
11

	
11

	
11

	
11

	
0

	
0

	
4

	
53

	
67–53

	
IV




	
11

	
5

	
11

	
3

	
11

	
7

	
0

	
0

	
0

	
37

	
67–37

	
IV




	
12

	
5

	
11

	
3

	
11

	
7

	
0

	
0

	
0

	
37

	
67–37

	
IV




	
13

	
5

	
11

	
3

	
7

	
11

	
0

	
0

	
4

	
41

	
67–41

	
IV




	
14

	
5

	
11

	
7

	
7

	
7

	
0

	
0

	
4

	
41

	
67–41

	
IV




	
15

	
5

	
11

	
3

	
7

	
11

	
0

	
0

	
4

	
41

	
67–41

	
IV




	
16

	
5

	
11

	
3

	
7

	
7

	
0

	
0

	
0

	
33

	
67–33

	
IV




	
17

	
5

	
11

	
0

	
3

	
15

	
0

	
0

	
4

	
38

	
67–38

	
IV




	
18

	
5

	
