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Abstract

With the deep penetration of digital transformation into the field of infrastructure, digital twin technology has become the core
driving force to improve the life cycle management level of large-scale projects. Taking the water resources allocation project in
the Pearl River Delta, a major national water conservancy project, as an empirical case, this paper systematically discusses the key
path, core challenges and systematic solutions to realize the delivery of high-quality building information model (BIM) to build
the engineering digital twin in the ultra long distance, multi participant and high complexity linear engineering projects. Firstly, the
paper sorts out the theoretical connotation of digital twins and BIM delivery and its strategic value in major linear projects; Then, the
successful practice and highlights of the project in the top-level design of “unified platform and standard”, “phased and hierarchical”
model delivery system and “BIM+GIS” integration technology innovation are described in detail. The research focuses on analyzing
the fundamental contradiction between the decentralization of model sources and the unification of integration requirements faced
by model delivery in a multi-party heterogeneous ecosystem, which is specifically manifested in the severe challenges such as
inconsistent implementation of standards, difficult technical modeling, fuzzy responsibility interface and lagging change management.
In response to these challenges, the project explored and implemented a set of comprehensive solutions with “model delivery work
breakdown” to clarify management rights and responsibilities, and a collaborative platform to support efficient mold closing and
intelligent change. The conclusion of this study shows that for large-scale linear projects, the cornerstone of digital twin landing lies
in the delivery of high-quality BIM models. Its success depends not only on advanced technical tools, but also on forward-looking
management architecture design, strict standard system construction and efficient cross organizational collaboration mechanism.
The experience and mode accumulated in this project provide a replicable and replicable methodology and practice paradigm for the
digital construction of similar infrastructure projects.

Keywords
digital twins; BIM model delivery; linear engineering; hydraulic engineering; collaborative management; water resources allocation
project in the Pearl River Delta
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