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o ABSTRACT O

This paper addresses the topic of risk assessment in construction projects within
a Building Information Modeling BIM environment.

Although of exist several proposed models that incorporate risk assessment
methods into the BIM environment, most of them do not support interactive
continuous risk assessment and are not able to predict or analyze the most probability
causes of the risk occurrence. This research aims to create a novel model that integrates
Bayesian Networks and Building Information modeling to risk assessment in
construction projects and probabilistic inference of most likely risks with visualization
and simulation.

In the proposed model, the BN-based model is used as an early warning
probabilistic model of the risks. whilst 3&4D data in the BIM model is used to develop
dependencies and relationships in the BN network. In addition, the capabilities of
visualization in BIM are used to visualize the probability outputs. For this purpose, the
new Plug-in was developed in Navisworks that is most popular tools of 4D-BIM. A
real case study demonstrates validation of the model's integration in risk management
with several scenarios of a specific project.

The results indicate that using the BN-BIM tool can:1- predict the most likely
cost and duration risks in the project. 2- estimate the most likely causes of risks. 3-
Tracking propagation of risks and estimating their probability effects in construction
project. The BIM-BN Plug-in may help managers achieve more understanding of risk
priorities by simulating and visualizing them in color-3D elements that correspond to
various risks of activities.

Keywords: Risk Management —Probabilistic Risk Assessment —Construction Project- Bayesian
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