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Abstract

The statistics of construction accidents in many countries around the world are similar.
Much research from the past to the present has indicated that the main causes of construction
accidents are workers and their working behaviors. Workers assess their own abilities to control
situations or to prevent accidents higher and assess the risk of work accidents lower than the
actuality. Thus, this causes unintendedly risky behaviors. In addition, workers adjust their
working behavior under the pressure of production rates from executives and the natural
driving-force to spend the least effort for the work. A workers’ behavior is the result of dynamic
interaction between the task demands and the workers’ capabilities in accordance with the
principles of Cognitive System Engineering. This research systematically determines 23 task-
demand factors and 12 workers-capability factors by using an expert panel for high-rise building
construction in Thailand. The expert panel uses the Delphi Process to consensually select
these 35 factors and uses the Analytical Hierarchy Process (AHP) to determine the influencing
weights of them. This research develops a Construction Worker Behavior Model (CWBM) to
predict construction accidents based on the analyses of the relationships between these
factors by Logistic Regression (LR) and Artificial Neural Network (ANN). Real data of accidents
and no-accidents of 120 cases are used in the analyses. The results of the evaluation of the
model’s efficiency show that the ANN-based model, which has a structure of 3 layers of 35-
17-2, can predict the incidences with 90% accuracy, better than the LR-based model. The
CWBM model can be used to predict an accident and evaluate each construction worker
before starting work on each day. The results of the assessment will identify the workers who
likely cause an accident, so that they should be replaced, or appropriate safety measures
should be applied to prevent the accident. This assessment will raise safety awareness in the
construction team at all levels, from executives to workers, and those with high or low

experience.
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