2022 FFEE A AR D FEBA SRR - B R R BN AT TR B RS s 2L R 22

[22045]

—xIERIBFTE AR &

SHRAERMIZEDC VY ) — FAFEEMOBIKREL

Shape Optimization of Rebars for Concrete Based on Stress Measurement Technology

JIEE #8274 B G 2, KIM JUNHO®, EiEmR Y, [mHREA O, ik D, Jekise o
Mayu Kawakami #4), Ayumu Yasue ®, Kensuke Kobayashi %), Junho Kim#), Yuji Miyazu®), Tomohisa Mukai®,
Satoshi Morooka™, Manabu Kanematsu®
A) Tokyo University of Science,

B Shimizu Corporation
© National Institute for Land and Infrastructure Management
D) Japan Atomic Energy Agency

Abstract

To clarify the effect of the rebar deformation on the bond performance to concrete, the bond test by neutron diffraction
method is conducted for three types deformed rebars with different surface shapes and metal rebar with different shapes.
As a result, it was clarified that the effect of surface shape and casting direction on rebar stress distribution is small. Also,
it was shown that although bond performance is improved in rebar with mechanical anchoring, commercial deformed bars

are superior to metal rebar with different shapes.
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Fig.1 Strain Measurement Outline

Table 1 Experimental Parameters

Parameters

Shapes

Bamboo, Screw, Cross
(Shown in Fig.2)
Vertical, Horizontal

Surface deformation of rebar

Direction of concrete placing
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Thread cutting

Fig.3 Schematic Diagram of The Specimen

Fig.4 The Specimen with Aluminum Square Pipe

2.1 SEBRKHE

SEBRKYES Table 1 (2~ d, FEBRKUEN, 3D
BIESMORTMIPIRB L OFTR M e Lz, 5L

Table 3 Concrete Mix Proportions and Properties

W/C nit weight (kg/m’) Ad SL Air | o, (28 day) | E (28 day) | o, (Test day) | o,(Test day) |E (Test day)
(%) | ( C S G (® (cm) | (%) (MPa) (GPa) (MPa) (MPa) (GPa)
(a) Bamboo (b) Screw 4o | e UTOSS| 204 | 808 | 993 [ Ccx1.7% | 176 | 47 36.6 284 354 2.62 35

Fig.2 Rebar Deformation
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* "Test day" is on the day of the experiment of the neutron diffraction method.
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Table 2 Concrete Materials

Types* Remarks
Water (W) Deionized water
Cement Ordinary portland cement
© Density : 3.16 g/em’
Fine aggregate Land sand from Oi river
(S) Absolute dry density : 2.59 g/em®
Coarse aggregate Crushed stone from Oume
[(S)] Maximum particle size : 10 mm__Absolute dry density : 2.66 g/cm®
Chemical admixture (Ad) Standard type
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(a) Measurement Result (b) Average Value Fig.7 Bond Stress Distribution
Fig.5 The Influence of Deformation Calculated by Fig.4
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Fig.6 The Influence of Casting Direction Calculated by Fig4
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