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Questioning the rationality of how  BIM-based Model Checking is 



envisioned


By Peter Nørkjær Gade, Department of Architectural Technology and Construction Management, UCN


The research domain of BIM-based Model Checking (BMC), also known as rule checking or compliance 
 checking, has shown great potential in many aspects of the building life cycle. Many of these attempts to 
 solve some of the critical issues in the construction industry are reducing non-compliancy of rules. Many of 
 the articles published in the domain seem to follow a specific pattern of rationality that, by some, could be 
 defined as technological determinism. In essence, technological determinism posits that we use technology 
 (BMC) to determine societal change (less non-compliance). For many purposes, a technological 


deterministic approach is suitable when the technology and societal change are well understood by the 
 developers. For example, if the approach to assessing the safety of building sites is agreed upon, a 
 technological solution can be made to assist in assessing the safety. However, problems can arise when 
 these societal changes are not agreed upon by the parties involved. So, when we want to assess something 
 like buildability, the different stakeholders might have different ideas and values related to assessing 
 buildability. If this is not understood or considered when developing the technological solution to assess the
 buildability, it can create many unforeseen challenges.


A typical view of developing BMC solutions following the technological deterministic rationale has often 
 been based on a rule-enactor perspective. This means that, e.g., building and construction authorities who 
 are responsible for ensuring building code compliance of a built environment wants a BMC-tool to be 
 developed that can increase the efficiency of its bureaucracy. Following this objective, a small group of 
 representatives often containing rule-enactors and practitioners to collaborate on conducting higher-level 
 translation of rules that developers then interpreted in detail as computer logic. So, for example, a rule that 
 specifies that a building must be "buildable" is agreed upon in the small group specifying high-level logic to 
 enable the automatic assessment, e.g., specifying values (buildability scores) and logic (bricks constitutes 
 low buildability scores). From that, developers interpret this work and formalize this into specific code. 


The previous example constitutes a set of rationalities based upon the selected groups' negotiated 


rationalities and afterward a developer's interpretation. These people's involvement in the development of 
 the BMC-tool constitutes its embedded rationality. For such an approach to work, it requires that all the 
 involved can adequately represent their community. The rule-enactor objective is to ensure that rules are 
 digitized following the indentions of the building codes and the large group of people having stakes in them.


Moreover, that the practitioners can represent an often large and divergent community. Lastly, that the 
 developers can manifest these rationales into the code. The ambition of such as development process that 
 can constitute a set of rationale in a BMC-tool that can satisfy so many people, projects, companies, and 
 communities are, of course, utopic. However, this approach could be viewed as a pragmatic act of balancing
 between resources and impact. However, when the users of the BMC-tool are "motivated" to use the tool 
 based on, e.g., a company's vision but ending up rejecting the tool, it is sometimes reduced vaguely as 


"cultural resistance to change" in several reports. It brings forward the questions of whether the 



(2)technological deterministic-based rationale is the best rationale for the often very different users of the 
 BMC-systems and if we are adequately aware of whichrationales are important for the users.


The BMC technology aims to make a societal impact and understand how the BMC impacts society to give 
 voice to necessary requirements. However, when reviewing research articles written about BMC, almost no 
 one writes about the impact of BMC. Very little research is conducted about societal impacts and minimal 
 focus on exploring user practices in general BIM research, but even more, limited with research concerning 
 BMC. Investigating the societal impact, i.e., the user side of the technology, could open for a better 


understanding of how we manifest rationales in the methods and systems. The emphasis on technology 
 rather than society can be argued to be somewhat skewed. The technological improvements allow for new 
 technological uses and developments related to, for example, artificial intelligence, semantic web, and 
 block-chain. These new technological possibilities are often the focus because it is the bringers of societal 
 development. However, an overreliance and overfocus on technological capabilities can be considered 
 problematic. 


Besides arguing for understanding the society that technology aims to improve, it is also a question of how 
 much the technology researchers/developers want to understand and accommodate the society that the 
 users and the users of the buildings use BMC tools assess. They can have a significant impact on how we 
 want society to be. E.g., when we research developing BMC rule translation methods that aim to reduce 
 vagueness in an ambition to simplify and make the rules more specific for rule translation and signify those 
 rule experts are used in such a process, we implicitly focus the rationale that it should arise from a clear 
 ambition to hinge the rational on few experts. The potential danger is that they cannot provide a rationale 
 suitable for the users and therefore either reject or misuse the BMC-tool. Furthermore, while it is easy yet 
 superficial to argue it is due to "cultural resistance to change," it neglects the potential many good reasons 
 why these very limited embedded rationales should be rejected. They deny both the development and 
 research community for essential insights into how rationales collide.


A potential alternative to the Technological Deterministic rationale is known as Ecological Rationality. 


Ecological Rationality acknowledges that what is rational is situated and cannot always be normative. 


Following a Ecological Rational approach to BMC, emphasis then must be accept vagueness in the rulesets 
 that needs to be translated, but view this as allowed flexibility across the various practices. This means that 
 individuals, projects or companies are allowed to lee away from centralized translations and make their 
 own. Instead, a suggestion could be “Interpretation Checking”, where the efforts of building and 
 construction agencies is to ensure that the situated translations are aligned with their intentions and 
 thereby compliant. When the digital translations of rules are compliant, then when buildings are checked 
 according to these translations are compliant. Such an approach will require new procedures to apply 
 technological solutions such as AI-assisted checking of interpertations that potentially are stored in the 
 cloud, where blockchain technologies assist in ensuring responsibilities of these situated translations.


Opening up for how BMC systems could better suit the practices by allowing new ways of viewing how the 
rationales should be manifested and new questions to be asked. For example, asking questions about what 
and whom rules are for? Are they for the rule-enactors? Users? Moreover, if they also are for the users, let 
us try to understand them to accommodate their needs better and then potentially provide for better BMC-
systems that satisfy rule-enactors and the users and clients of buildings.
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