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Research on Application Logic and Trust Mechanism of Blockchain Technology in Quality
Traceability of Prefabricated Buildings

Zhao Qinghua
(Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang, Jiangsu 212013)

Abstract: Prefabricated buildings promote the industrial transformation of the construction industry through the construction mode
of factory prefabrication of components and on-site assembly. However, the multi-agent segmented management pattern of
"production-transportation-assembly" leads to industry problems such as fragmented quality information, difficult traceability and
evidence collection, and ambiguous responsibility definition. Traditional centralized quality traceability systems have inherent defects
including easily tampered data, weak information trust foundation, and insufficient motivation for cross-organizational information
sharing, which cannot support the whole-life-cycle quality management of prefabricated buildings. With the technical characteristics of
distributed ledger, cryptographic evidence storage, immutability and full traceability, blockchain provides a new technical paradigm for
reconstructing the quality traceability system of prefabricated buildings. This paper analyzes the practical dilemmas of quality
traceability for prefabricated buildings and explains the response logic of blockchain to credible traceability problems. A four-layer
blockchain traceability system architecture of "physical layer-data layer-contract layer-arbitration layer" is constructed. It clarifies the
support path of RFID and internet of things for credible uplink of "one object, one code" of prefabricated components, and analyzes the
internal logic of two-layer adaptive blockchain balancing business privacy protection and global traceability requirements. From three
dimensions including the intermediary effect of blockchain on supply chain trust, the construction of technical trust driven by smart
contracts for automatic verification of quality data and process transparency, and the path of quality traceability visualization to improve
trust perception of non-technical participants, this paper reveals the generation and transmission mechanism of quality information trust
under blockchain environment. The study demonstrates that blockchain is not merely a data storage tool, but an institutional technical
carrier to reshape trust relationships in prefabricated construction supply chains. It makes up for the lack of interpersonal trust between
organizations through technical trust and opens up credible transmission channels for quality information. Finally, the constraints of
blockchain traceability implementation are summarized, so as to provide theoretical support for digital quality management of
prefabricated buildings and improvement of engineering quality accountability system.

Keywords: prefabricated building; quality traceability; blockchain; supply chain; trust mechanism; smart contract
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