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City—level BIM Construction Paradigm Based on “Scene—Data” Dual—driven:
A Case Study of Shenzhen City, Guangdong Province, China

LIU Yi', LI Yuan', YANG Tao’, BAO Ying'
(1. Shenzhen Urban Construction Archives, Shenzhen 518034, China;
2. School of Architecture, Tsinghua University, Beijing 100084, China)

Abstract: To address the semantic fragmentation and collaboration dilemmas caused by the vertical domain construction model in the complex
governance of megacities, we proposed a “scene-data” dual-driven theoretical framework for the city-level building information modeling (BIM)
of existing important buildings. Breaking through the traditional limitations that emphasizing physical morphology over governance logic, we
constructed an underlying theoretical mechanism encompassing the deconstruction of decision networks, dimensionality reduction of scene
features, and the isomorphism mechanism between semantics and geometry. Based on this framework, we successfully developed three key
technologies, such as spatio-temporal network deconstruction and topological modeling for complex decision-making, the construction of a
multi-dimensional scene feature tensor matrix, and space-entity-scene aggregation coding. Relying on the practical construction of Shenzhen
City as a pioneer digital twin city, we systematically proposed the closed-loop “Shenzhen Paradigm” characterized by “construction-inspec-
tion-management-application” for the full life cycle of spatial assets. Empirical results demonstrate that in Shenzhen’ s BIM modeling project
covering over 36 million km’ of existing important buildings, this paradigm has significantly improved model review efficiency and generated
cumulative comprehensive economic benefits exceeding one hundred million RMB, providing a logically rigorous methodology and a practical
blueprint for the digital twin foundation construction of new smart cities.
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