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Abstract: With the deepening of construction industrialization, intelligent construction has emerged as a core engine driving
the high-quality development of the construction industry. However, its substantial upfront technological investments often
pose barriers to decision-making, while traditional cost management approaches fail to comprehensively assess its long-term
economic benefits. To address this issue, this study introduces the theoretical framework of Life Cycle Cost Analysis (LCCA)
and develops a quantitative cost model tailored for intelligent construction projects. The model encompasses the entire
process—from planning, design, construction, and operation and maintenance to demolition and disposal—while fully
accounting for cost savings and value creation brought by intelligent technologies. An empirical analysis is conducted using a
hypothetical smart metro station project, comparing the LCCA results of traditional construction and intelligent construction
modes. The findings indicate that although the initial cost of intelligent construction is approximately 15% higher, it achieves
about 22.3% total cost savings over the project life cycle by improving energy efficiency, reducing operation and
maintenance labor costs, and extending equipment lifespan. The payback period is estimated to be around 6.5 years.

Sensitivity analysis further identifies energy prices, discount rates, and intelligent system failure rates as the key factors
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influencing the results. Finally, the study proposes policy, technological, and managerial recommendations to promote the
application of LCCA in intelligent construction, providing theoretical foundations and practical references for scientific
decision-making by project investors and managers.

Keywords: intelligent construction; LCCA, cost quantification; operation and maintenance costs; decision support
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