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Abstract : To systematically clarify the operational patterns and optimization priorities of collaborative
management in highway engineering construction, this paper draws on theories of collaborative
management, systems management, and project management. Following the principles of
comprehensiveness, scientific rigor, relevance, and operability, it employs literature review, field
research, and expert interviews to identify 12 key influencing factors across four dimensions:
organizational collaboration, information collaboration, resource collaboration, and environmental
collaboration. Building on this foundation, the study analyzes the individual effects of each factor, as
well as the interaction mechanisms within and across categories, revealing their dynamic evolutionary
characteristics. The Analytic Hierarchy Process (AHP) is applied to prioritize the key factors, with the
scientific validity and rationality of the ranking results verified through expert evaluations and real-
world project case studies. The research indicates that the perfection of collaborative mechanisms, the
degree of information sharing, and the clarity of responsibility division are the core influencing factors.
Organizational and information collaboration collectively account for over 68% of the total weight,
serving as crucial leverage points for enhancing collaborative management effectiveness. Resource
collaboration provides essential support, while environmental collaboration plays a supplementary
role. The findings offer a theoretical basis and practical reference for constructing collaborative
management systems, resolving conflicts, and improving efficiency in highway engineering
construction.

Keywords : highway engineering; construction collaborative management; influencing factors; Analytic
Hierarchy Process (AHP)
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