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Load Fidelity Improvement of Piecewise Integrated Composite Beam by
Construction Training Data of k-NN Classification Model

Seok Woo Ham*, Seong S. Cheon*"

ABSTRACT: Piecewise Integrated Composite (PIC) beam is composed of different stacking against loading type
depending upon location. The aim of current study is to assign robust stacking sequences against external loading to
every corresponding part of the PIC beam based on the value of stress triaxiality at generated reference points using
the k-NN (k-Nearest Neighbor) classification, which is one of representative machine learning techniques, in order to
excellent superior bending characteristics. The stress triaxiality at reference points is obtained by three-point bending
analysis of the Al beam with training data categorizing the type of external loading, i.e., tension, compression or shear.
Loading types of each plane of the beam were classified by independent plane scheme as well as total beam scheme.
Also, loading fidelities were calibrated for each case with the variation of hyper-parameters. Most effective stacking
sequences were mapped into the PIC beam based on the k-NN classification model with the highest loading fidelity.
FE analysis result shows the PIC beam has superior external loading resistance and energy absorption compared to
conventional beam.
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Fig. 1. k-NN classification example
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Fig. 2. An algorithm for FE analysis with k-NN classification
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Fig. 5. Mapping using each plane method results
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Fig. 6. Mapping using one part method results
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