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Abstract. The arch is an important architectural design element. Its production can be a long and tedious 
process of design, calculations, drafting, adjustments, construction drawings production and other tasks. 
This paper establishes the foundations for arch-creating software that reduces the time needed for 
producing the arch and enhances the quality of the arch designed by allowing a wide variety of arches for 
the architect to choose from. First, it defines the full range of arch types which it will cover, finds the 
common parts that are shared by sub-groups of these arches as well as the singular parts, applies the 
historical concepts of distortions (an approach that enabled this paper to create totally new types of arches 
as one of its major contributions to this field), defines the variable set for each arch type, and discusses its 
relevant geometry. Finally, it decides on the most suitable environment for such a program. Due to the fact 
that an arch is only a part of an architectural drawing, there was a need for an environment that provides 
capabilities to draw the other necessary parts and to which the arch program can be integrated. This 
dictated the AutoCAD environment, which provides both a programming language (AutoLISP, which is a 
special dialect of the Lisp language) and the ability to draw any item needed. All of the arch drawings 
presented in this paper were created via software written according to the basis it establishes. These play 
the role of a proof to the theory of the paper. 

1. Introduction 

Throughout history the arch had been an important architectural element both in terms 
of elevation design and as a structural element. The earliest known arch of a curved 
profile was found in Iraq as early as 4000 B.C. [I, p.2631. There are many types, some of 
which were associated with certain civilizations. An example is the round arch which was 
the major arch used by Roman architects. Another example is the four-centered arch which 
was developed by the Muslims as a variation of the pointed arch, both were later associated 
with Gothic architecture. 








































































	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

