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Abstract 

This study aimed to investigate the impact of implementing Building Information Modeling 

(BIM) — through its four dimensions: clash detection, interdisciplinary coordination, 4D/5D 

digital simulation, and digital quality management — on rework reduction in oil and gas 

engineering projects. The study adopted the descriptive-analytical approach, employing a 

quantitative method for data collection and analysis. The study population consisted of 

professionals working in oil and gas engineering projects, including engineers, project 

managers, BIM coordinators, and technical supervisors. A questionnaire was distributed to 

(400) respondents, of which (357) were valid for analysis. Several statistical methods were 

applied using SPSS v.27, including Cronbach’s Alpha, Pearson correlation, and simple and 
multiple linear regression analyses. The results revealed a statistically significant impact at the 

level (α ≤ 0.05) of the combined BIM dimensions on rework reduction, with a coefficient of 
determination (R² = 0.718). Clash detection emerged as the most influential dimension in the 

multiple regression model, while digital simulation achieved the highest simple correlation 

coefficient with the dependent variable. The study recommends adopting BIM as an integrated 

system rather than fragmented tools, establishing a common data environment among 

disciplinary teams, creating specialized units for digital quality management, and developing 

the contractual framework of projects to include explicit BIM requirements. It also recommends 

intensifying investment in complementary technologies such as augmented reality and artificial 

intelligence to enhance visual verification and predictive analysis of errors. 

Keywords: Building Information Modeling, Clash Detection, Interdisciplinary Coordination, 

Digital Simulation, Digital Quality Management, Rework, Oil and Gas Projects. 
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