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ABSTRACT

This study intended to develop a technique for quantitatively and 3-dimensionally predicting the potential
failure zone and impulse that may occur when trees are fall down. The main outcomes of this study are as
follows. First, this study established the potential failure zone and impulse calculation formula in order to
quantitatively calculate the risks generated when trees are fallen down. When estimating the potential failure
zone, the calculation was performed by magnifying the height of trees by 1.5 times, reflecting the likelihood
of trees falling down and slipping. With regard to the slope of a tree, the range of 360° centered on the root
collar was set in the case of trees that grow upright and the range of 180° from the inclined direction was
set in the case of trees that grow inclined. The angular momentum was calculated by reflecting the rotational

motion from the root collar when the trees fell down, and the impulse was calculated by converting it into
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the linear momentum. Second, the program to calculate a potentdial failure zone and impulse was developed
using Rhino3D and Grasshopper. This study created the 3-dimensional models of the shapes for topography,
buildings, and trees using the Rhino3D, thereby connecting them to Grasshopper to construct the spatial
information. The algorithm was programmed using the calculation formula in the stage of risk calculation.
This calculation considered the information on the trees” growth such as the height, inclination, and weight of
trees and the surrounding environment including adjacent trees, damage targets, and analysis ranges. In the
stage of risk inquiry, the calculation results were visualized into a three—dimensional model by summarizing
them. For instance, the risk degrees were classified into various colors to efficiently determine the dangerous

trees and dangerous areas.

Keywords: Prediction, Algorithm, Hazard Tree, Potential Failure Zone, Disaster Prevention of Cultural
Heritage
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