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ABSTRACT 

We will know the time evolution in terms of the life in a set of churches located in 

the south of the Iberian Peninsula. For this we have collected enough time series 

information, based on vulnerability and risk factors that directly affect the degree 

of conservation. Next, use of prediction experts systems, so that result so useful in 

processes of maintenance and preventive conservation of heritage. In this way, we 

make a selection of properties with priority to be preserved by the authorities, 

resulting in a more efficient management, regarding investments for the 

preservation of heritage sites. 
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SCOPE OF RESEARCH 

Contribute to improve the preventive conservation of architectural heritage, using 

historical main factors, that affecting the conservation of historic buildings series. 

These sets make use of service life prediction of buildings, science based in areas 

of fuzzy logic, neural networks systems and genetic algorithms. To this end we 

make a detailed selection of priority heritage buildings be preserved. The research 

is fed back into the study of this time series in the present and of course in the 

past, vulnerabilities and risk factors (Macías-Bernal y Chávez-de Diego, 2014) [1] 

[2], directly related to the conservation status of churches in Moorish style built 

between the XVI - XVII centuries and administered by the Western Vicariate of the 

Archdiocese of Seville. 
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Factors 
Vulnerability Atmospheric risk 
Geological situation Rainfall intensity 
Cover design Temperature 
Environmental conditions Humidity 
Constructive systems Wind 
Conservation     

 

Figure 1: Vulnerability factors and atmospheric risk factors. 

 

Figure 2: Timeline St. Paul’s church. Aznalcázar, Seville. 
 

Based on this, it’s built an expert system for durability prediction of buildings [3] 

[4], where we put in value approximate human reasoning technical, through 

scientific field of artificial intelligence [5], where the factors of vulnerability and 

risk factors as inputs into the model, where these are interrelated and obtaining 

the final output, it is the possible future service life of the buildings [6]. The next 

step is the construction of the virtual model of the temples, with virtual design 

programs, like BIM (Building Information Modeling), where we analyse 

comprehensively considering the exact situation of the buildings, terrain, 

orientation, including the intrinsic properties of building materials or constructive 

systems. Where else will we submitted to the various considerations vulnerabilities 

and risks involved in their service life. 
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CONCLUSIONS  

We have obtained, read and studied historical time series of vulnerability factors 

(characteristics of the building) and risk factors (elements that affect of the 

building), which have relation directly with the durability over time of the churches 

on study, which we use to refine the prediction model. Then we built a prediction 

model based on approximate human reasoning techniques and artificial intelligence 

(fuzzy logic, neural networks, genetic algorithms), where the factors are 

interrelated with the durability. Then, the next step is to continue building virtual 

models of temples. These models allow detailed study of them. We will have a 

selection of properties that need actuations of top priority in its preventive 

maintenance. These results will generate a better management of resources. 
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