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This study conducted a series of experimental and analytical investigations
using an innovative nondestructive measurement technique, neutron diffraction, as a core technique
aiming to answer the question, "What is the optimal form of reinforcement for RC?

The bond stress of deformed steel bars with different surface geometries was experimentally
investigated using free-form fiber reinforcement by neutron diffraction and 3D printing techniques
and verified by mesoscale analysis in a general-purpose FEM. The analysis showed that i1t is possible
to evaluate the effect of shape change on adhesion properties qualitatively. Experiments with
free-form reinforcement showed experimentally and analytically that shape change has little effect
on the increase in bonding stress. In contrast, it is confirmed that the reinforcement with a
mechanical anchorage mechanism affects the suppression of sliding behavior.
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