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ARTICLE INFO ABSTRACT
In the era of digital transformation, social networks have evolved beyond
Article History mere communication platforms into massive repositories of unstructured
Date Received: 5 May 2025 data, containing behavioral patterns and hidden connections among
Date Revised: 4 August 2025 engineering project stakeholders. The primary objective of this research is
Date Accepted: 9 October 2025 to identify and analyze informal and hidden connections within professional
Date published: 20 January 2026 and organizational social networks using advanced data mining techniques,

and to examine the impact of these findings on engineering management

indicators, including knowledge management, resource allocation, and
Keywords communication risk mitigation. This study employs a developmental-
analytical methodology with a mixed-methods (quantitative and
qualitative) approach. In the qualitative phase, key indicators were
extracted using content analysis of texts and organizational social networks.
In the quantitative phase, hidden links were identified by applying
clustering algorithms, graph analysis, and machine learning techniques to
data extracted from the interactive platforms of five large engineering
companies. The findings indicate that the discovery of “Shadow Networks”
through data mining has a positive and significant correlation (0.78) with
improved response speed to engineering changes and reduced conflicts
within project teams. Furthermore, results demonstrate that the use of data
mining-based Social Network Analysis (SNA) can increase the accuracy of
predicting delays caused by human bottlenecks by up to 22%. Ultimately,
Corresponding Author Email: this paper provides a comprehensive framework for engineering managers
A_mos_m7654@gmail.com to leverage artificial intelligence to transform hidden structures into

strategic assets for enhancing organizational productivity.
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