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Abstract 

The increasing industrialization and standardization of construction opens up for the field of 

design automation, and possibilities to work with several what-if-conditions and several product 

candidates instead of just one or two during design. Design automation applications for building 

component and infrastructural part design are starting to appear within construction, but 

methodologies for developing such applications are few. Knowledge-based engineering (KBE) is a 

label for automation of routine design and analysis tasks originating from the automotive and 

aerospace industries.  Current KBE methodologies need to be adapted for construction in order to 

be effective. This paper presents a methodology for producing the logic needed for design 

automation of bridges and discusses similarities and strengths in comparison with current KBE, 

configuration and modularisation methods. A case is presented where the bridge was divided into 

modules and the method was used to develop generic analysis procedures for the main beam of 

an end frame bridge. The biggest challenge was to define the dimensioning values. The study 

however indicated that the time for design and review of bridges can be reduced through design 

automation. This paper also stresses the importance of following and keeping a method updated, 

when developing design automation applications, to ensure future success. The methodology 

contributes by combining methods for modularisation and knowledge-based engineering. 
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1 Introduction 

The opportunities of digitalisation have created 

new possibilities for automation in construction. 

Configurators can automatically and with 

precision perform routine design work and save 

time that can be used for more creative work. 

Based on an extensive input drawings and other 

technical documents can be created 

automatically. Design change impact on e.g. cost, 

equipment availability, staff capabilities and 

buildability can be shown and designers can reuse 

successful solutions from earlier work instead of 

reinventing the wheel for every project. Thanks to 

automation it becomes easier to generate several 

solutions and trying different what-if-conditions, 

within a specific design space, than when done 

manually.  
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