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Building Information Modeling (BIM) has enhanced the decision-making process during 

all design and construction stages, including procurement, manufacturing, and 

installation. Despite the benefits of virtual prototyping, accurately modelling complex 

systems like unitised curtain wall façades during the design phase remains challenging. 

Prefabricated unitised façade is a long lead item and needs advance procurement, leaving 

little time for optimization. In this paper, we examine the integration of production-

related Knowledge-Based Engineering (KBE) with the client's specified BIM standards to 

enable automated monitoring of design development. The primary objective of this paper 

is to share the authors' experiences and conclusions regarding the translation of 

manufacturing-related knowledge into BIM requirements, which facilitated early-stage 

design analysis and optimization. Furthermore, the paper explores these BIM 

requirements applied to a case study project, utilizing the hierarchical composition 

enabled by the nested families methodology and its impact on optimizing a specific 

façade. Staying within one 3D modelling environment not only streamlined the 

optimization process but also made it more efficient as all variables were already 

interconnected. This approach creates a reliable, ready-to-process data structure that can 

be extracted and processed at early design stage, without complex post-processing, thus 

enhancing collaboration, understanding, and design optimization. 
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