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Shape Optimization of Rebars for Concrete Based on Stress Measurement Technology
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Abstract

In this study, to clarify the effect of the coating thickness of hot-dip galvanized rebars and the effect of the rebar
deformation on the bond performance to concrete, the bond test by neutron diffraction method is conducted for three types
of hot-dip galvanized rebars with different coating thicknesses and metal rebar with different shapes. Furthermore, as part
of efforts to progress the use of neutron diffraction technology, the bond test by neutron diffraction method on deformed
rebars with different diameters. As a result, it was clarified that the effect of the coating thickness of hot-dip galvanized
rebars on rebar stress distribution was small. Also, it was shown that bond performance is improved in rebar with
mechanical anchoring. Moreover, the effect of rebar diameter on the diffraction intensity and rebar stress distribution was
small, and it was possible to study rebars of D16 in addition to D10 and D13 in bond performance evaluation by neutron

diffraction.
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Fig.1 Strain Measurement Outline
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Fig.2 Schematic Diagram of The Specimen
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Fig.3 Schematic Diagram of The Specimen
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Fig.4 The Specimen with Aluminum Square Pipe
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Materials Types and properties
Water (W) Deionized water
Cement Ordinary portland cement

©

Density : 3.16 g/ch

Fine aggregate
®

Land sand from Oi river
Absolute dry density : 2.58 g/cm3

Coarse aggregate
(©)

Maximum particle size : 10 mm  Absolute dry density : 2.66 gcm3

Crushed stone from Ome

Chemical admixture (Ad)

Standard type

Table 3 Concrete Mix Proportions and Properties
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Fig.7 Bond Stress Distribution
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Fig.8 Bond-Slip Relationship
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Fig.11 Rebar Stress Distribution
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