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ABSTRACT

Solving the Resource-Constrained Multi-Project Scheduling Problem (RCMPSP)
is one of the most complex challenges in project management. This complexity
arises from resource limitations and precedence relationships among project
activities. When an organization manages multiple construction projects
simultaneously, efficient scheduling is essential for on-time completion and
optimal resource utilization. In recent decades, Building Information Modeling
(BIM) has played a significant role in advancing the construction industry by
providing a powerful framework for planning, design, and project management.
However, BIM has not yet been fully leveraged to address the complexities of
RCMPSP. This research presents an innovative approach to solving RCMPSP by
enabling the use of BIM for multi-project scheduling under resource constraints,
thereby helping to reduce delays and costs. First, the necessary data for solving
the problem is extracted from a detailed Building Information Model using
Autodesk Navisworks Manage software. This. model records all relevant
information about project phases, resource requirements, and activity
dependencies. Next, the extracted data is processed using a Particle Swarm
Optimization (PSO) algorithm implemented in Matlab. The PSO algorithm is
well-suited for this problem due to its ability to search the solution space and
identify near-optimal solutions within a short time frame. Finally, to simulate the
construction process, the optimized schedule is transferred to the TimeLiner tool
in Navisworks Manage via an API developed in C# using Visual Studio. This
integration enables real-time simulation and analysis of the construction process.
The proposed approach was evaluated using data from a hypothetical project,
and the results demonstrated its effectiveness in solving RCMPSP. Adopting this
approach can improve time management and resource allocation in construction
companies, leading to significant cost savings and increased efficiency in project
execution.
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