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Empirical analysis of construction engineering safety impact

network influenced by five-party responsible entities

CHEN Dawei' ,YANG Zhe',YU Rui', CAO Weigiang’
(1 School of Management and Engineering, Capital University of Economics and Business,

Beijing 100070, China; 2 China Academy of Building Research, Beijing 100013, China)

Abstract; In order to effectively prevent construction safety accidents, a safety responsibility network
model of the five responsible parties was developed based on complex network topology characteristics to
reveal the nonlinear coupling mechanism of their safety responsibilities, supported by accident case
studies. First, relevant regulations, standards, and literature were analyzed to extract safety responsibility
checklists for each party, and a responsibility matrix was constructed. Subsequently, Neo4j software was
utilized to visualize the network diagram illustrating the safety influence relationships among the five parties
in construction projects. Finally, topological metrics were applied to explore the interdependencies between
the parties across multiple dimensions. The results indicate that the construction client plays a central and
dominant role in project safety, with particularly significant influence on the contractor. The contractor’s
impact is primarily concentrated within its organizational boundaries, and its responsibility implementation
is susceptible to external influences from other parties. The survey and design units indirectly affect other
parties through the construction client. The supervision unit maintains systemic balance and regulation

through monitoring and feedback mechanisms. The identification of critical decision-making nodes and
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passive response factors provides network topology-based evidence for differentiated management of

responsible parties.
Keywords : five-party responsible entities;
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