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Abstract: Building Information Modeling (BIM) is recognized as a transformative technology in the
construction industry, enabling enhanced information management, collaboration, and process
optimization across project stages. A key capability of BIM is ¢D modeling, which links project
schedule to YD models, allowing stakeholders to dynamically visualize the construction process.
Despite its potential, many projects underutilize ¢D modeling due to the time-consuming process of
manually linking scheduling information with YD models, which often results in projects remaining at
the YD level. This research proposes a novel framework for the semi-automatic generation of project
schedules and ¢D models, requiring minimal input from experts. The framework leverages BIM-based
quantity takeoff data to enhance the accuracy and efficiency of time estimates, automating much of the
traditionally manual process. Using a visual programming environment, the framework integrates
construction planning logic to generate schedules while simultaneously creating ¢D visualizations of
the construction sequence. This approach simplifies ¢D modeling, as the visual programming interface
allows for intuitive rule-based logic input.One of the core advantages of this framework is its dynamic
nature: any modification to the BIM model automatically updates both the project schedule and the
corresponding ¢D visualization. This feature ensures that project changes are consistently reflected
across both time and space, facilitating improved coordination and decision-making. Additionally, the
framework is flexible in incorporating construction equipment and resource constraints into the ¢D
visualizations, further enhancing the project's visual realism and planning precision.The proposed
framework was tested in a case study, demonstrating its effectiveness, ease of use. The case study
highlighted how the integration of BIM data with visual programming environments, streamlines the
creation of ¢D models, providing project teams with a more interactive and comprehensive view of the
construction process. This method represents a significant step forward in the automation of
construction scheduling and modeling, with the potential to enhance project performance and BIM
adoption.
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Figure ¢: Internal implementation of a costum activity node, where a floor filter is present, and quantity
takeoff is calculated based on the volume of connected elements.
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Table V. Information on the activity network for a
simple example [Y71]
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Figure ©: Selected stages in the ¢D model: (a)
Excavation, (b) and (c) Structural construction, (d), (e),
and (f) Wall construction, (g) Window installation, and
(h) Completed model.
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Figure 1: Implementation of the activity network for a simple example.
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