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The body of the following thesis is divided into three parts. Firstly, it has been made an exhaustive analysis of the 
history of the constructions of masonry archs. In this section, it is important to highlight two things. On the one hand, 
the constructive tendencies that have been forming the structural patrimony which has arrived til nowadays and, on 
the other hand, the theorical evolutions for the calculation of this structural thipology. The structural analysis is made 
from the studies proposed by different authors in the matter of masonry archs, paying a special attention to the 
evolution of the graphical and analytical calculations based on the lines of strength. This first section finishes with a 
wide review about the existing techniques for the calculations of old structures and the last chapter is about the 
technique of the limit analysis applied in the calculation of masonry archs.            
 
The second section explains the first object of this thesis, that is to say, the eleboration of a computer science 
application for the systematic calculation of masonry archs through the technique of the limit analysis. Firstly there is 
a detailed explanation of the method of calculation and the hypotheses taken into account to create this application. 
Then it is explained a guideline for the use of the developed application in order to extend all kind of possibilities. In 
this second section there are some references to the theories developed by different authors throughout the history. 
 
In the third section of this thesis an analysis of two real examples of masonry archs is made through the created 
application. These analysis work as a validation and verification of the real possibilities of the created application.The 
puspose is to calibrate the application through an example already solved by many authors, whom data are available 
on live testings. The second example tries to show the versality of the applications in order to model different kind of 
bent forms and the possibilities of the application to make analysis of existing old structures. 
 
The limit anaylisis is a branch of the very useful structural analysis for the study of masonry archs. The technique is 
only based on the resolution of the equations of static balance, leaving apart the constituent models of materials and 
the equations of compatibility (that generate equations really difficult to raise for masonry archs). The results 
obtained are the external reactions of the structure, that allows the obtention of the line of pressures, that is the 
visualization of the way that follow the own and external loads through the structure until the ground. The theorems of 
plasticity applied in masonry archs allow to state whether a line of pressures is contained totally within the section of 
the structure. This one assures its stability, although it is not the line of pressures that it is developing. 
 
The computer science application has been elaborated in a spreadsheet that calculates the basic operations of the 
resolution of the balance equations and a programming code that makes the study of arch and loads applied through 
the plasticity theorems applied to masonry archs. Through these theorems the application is able to find the security 
degree that has the structure with the existing loads and the precise or distributed load that makes fail the structure. 
The theorems of the limit analysis based on the plastic theorems formulted for steel structures allows to make an 
analysis of the breaking structure, being considered the last step of this structure. This technique does not allow to 
make analysis or strengh or deformation.   
 
In the analysis of the examples of validation of the application it has been compared,as long as it has been possible, 
the results obtained the results of other authors. The last section of this thesis is the presentation of the conclusions, 
that is to say, about the computer science application and about the results obtained in the analysis of the examples. 
Finally there are shown possible routes of improvement and continuity of the computer science application. 




