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This research presents a framework for condition assessment and budget allocation
optimization for subways operating systems. The proposed framework utilizes BIM as an
openly shareable information platform for maintenance planning of subways operating
systems. The research framework encounters five main modules that are designated for
performing different functions. These modules are: Reliability Centered Maintenance
Database, Deterioration Modelling, Multi-objective Optimization, Decision Making, and
BIM-based Model. Reliability Centered Maintenance Database module where subway
operating systems are decomposed to components levels showing their functions, operational
failures, failure causes, failure effects, estimating failure consequences using Quality
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maintenance costs. Deterioration Modeling module is used to analyze operational failures
using deterministic and artificial intelligence models to estimate future conditions of subway
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