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Abstract This study examined the bending performance of high strength and seismic purpose reinforcing bars
experimentally with various parameters. For the experimental approach on the bending performance, the specimens
were prepared with parameters, such as steel grades, diameters of reinforcing bars, and bending angles of reinforcing
bars. Tensile strength tests on the reinforcing bars, the bending tests and re-bending tests, and the second tensile
strength tests on the re-bended reinforcing bars were conducted. According to the test results on high strength and
seismic purpose reinforcing bars, defects did not appear when the yield strength of the reinforcing bar was 500 MPa
or less and the diameter was D13 or less, even when the first bending process was performed with a 135° bending
angle and a 2d, inner radius. The bending performance decreased asthe strength and diameter of the reinforcing bars
was increased. In addition, there was no significant difference between the general reinforcing bars and seismic
purpose-reinforcing bars.
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Table 2. List of specimens

Steel Bar Bending X
. angle & Specimen
grade size .
Inner radius
0 SD400 D10 B

D10 | 90 (2.0dy) SD400 D10 90 1, 2
135 (2.0d;) | SD400 D10 135 1, 2
0 SD400 D13 B

90 (2.0dy) SD400 D13 90 1, 2
135 (2.0d,) | SD400 D13 135 1, 2
0 SD400 D19 B

DI9 | 90 (2.5dy) SD400 D19 90 1, 2
135 (2.5d;) | SD400 D19 135 1, 2
0 SD500 D10 B

D10 | 90 (2.0dy) SD500 D10 90 1, 2
135 (2.0d;) | SD500 D10 135 1, 2
0 SD500 D13 B

90 (2.0dy) SD500 D13 90 1, 2
135 (2.0d;) | SD500 D13 135 1, 2
0 SD500 D19 B

DI9 | 90 (2.5dy) SD500 D19 90 1, 2
135 (2.5d,) | SD500 D19 135 1, 2
0 SD600 D19 B

90 (2.5ds) SD600 D19 90 1, 2
135 (2.5d;) | SD600 D19 135 1, 2
0 SD500S D13 B

D13 | 90 (2.0dy) SD500S D13 90 1, 2
135 (2.0d;) | SD500S D13 135 1, 2
0 SD500S D19 B

D19 | 90 (2.5ds) SD500S D19 90 1, 2
135 (2.5d;) | SD500S D19 135 1, 2

SD400 D13

SD500 D13

SD600 D19

SD500S

Table 3. Tensile strength test results

Specimen s:r{:;;h Tensile strength |  Elongation

(MPa) (MPa) (%)
SD400 D10 B 478 602 17.6
SD400 D13 B 452 588 17.0
SD400 D19 B 494 603 17.8
SD500 D10 B 514 628 14.0
SD500 D13 B 574 695 154
SD500 D19 B 538 669 15.1
SD600 D19 B 677 792 12.0
SD500S D13 B 539 747 15.6
SD500S D19 B 557 724 16.0
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Table 4. Re-bending test results
Specimen Surface condition Fig. 4
SD600 D19 (90)-1 SD400 D10 90 1 oK
SD400 D10 90 2 OK

(@) ¢ SD600 D19 90 1

SD600 D19 (90)=2

(b) SD600 D19 90 2

v
5D600 D19 (135)-1

() SD600 D19 135 1
Fig. 2. Defect of specimen after bending test

b SD500 D19 (135)-2

Fig. 3. Surface condition after bending test
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Minor defect
Minor defect

SD400 D13 90_1
SD400 D13 90_2

SD400 D19 90 1 Minor defect
SD400 D19 90 2 Minor defect
SD500 D10 90_1 OK
SD500 D10 90 2 OK

SD500 D13 90 1
SD500 D13 90 2
SD500 D19 90_1
SD500 D19 90_2
SD600 D19 90 1
SD600 D19 90_2
SD500S D13 90_1
SD500S D13 90_2
SD500S D19 90 1
SD500S D19 90 2

Minor defect
Minor defect
Serious defect
Minor defect
Minor defect
Fracture

Minor defect
Minor defect
Serious defect

(b)
(@

Fracture

©

(b) Serious defect (SD500 D19 90_1)

(¢) Fracture (SD500S D19 90 2)

Fig. 4. Defect of specimen after re-bending test
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Table 5. Tensile strength test results after re-bending

Tensile
' Yield strength El(?nga-t Fracture
Specimen strength or Max ion mode
(MPa) strength (%)
(MPa)
SD400 D10 90_1 387 494 17.5 N
SD400 D10 90 2 384 492 174 N
SD400 DI3 90_1 414 356 132 N Fig. 5. Fracture condition of SD400 D10 90 2
SD400 DI3 90 2 413 546 16.6 N - =
SD400 D19 90_1 495 574 11.2 F
SD400 D19 90 2 542 577 105 F 2) Algzdnt
SD500 D10 90 1 466 600 12.0 F ; _
= Al S olsll Hlo SFE 1 o)|R}7) Al S-S
SD500 D10 90 2 593 698 8.5 F 1ol ols) depd ga R APFEe} AdES
SD500 DI3 901 534 618 6.4 F Table 59 YeERR oW, & A4 AlgAzete] v&S
SD500 DI3 90 2 474 605 14.8 N .
SD500 D19 90 2 527 641 10.1 F Fig. 6° HFEhARIL.
SD600 D19 90 1 659 697 6.8 F
SD500S D13 90_1 523 632 7.0 F
SD500S D13 90 2 - 345 25 E
Note : N = Ductile fracture, F = fracture on strain hardening 3 AI 3=‘|| 75:’_'- _?_’é!‘
range, E = fracture on elastic range
31 BIUAUE Y W HxXIS
251 A|SHR| OIXIA|SH } o _ oo
2,5 xh=Zel Al AEAIR 153} AN o)A FEAE 500 MPa ©]3} dto] A
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(Fig. 5 3F2). AL € 24 1A 542 gelwoiek vhel SDE00 22e] 49 KS F4H 90° 7}
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T, AXE T VA4 BAAE S
12
] [ ]
v . nl
0N ' [ | ™
s [ B 9
i
dos
EOA o Yield&rength u
g M Tensile strength
02
Elongation
0.0
SDA400 SD400 SDA400 SD400 SD400 SD400 SD500 SD500 SD500 SD500 SD500 SD600 SD500SSD500S
D10 D10 D13 D13 D19 D19 D10 D10 D13 D13 D19 D19 D13 D13
901 902 901 9.2 %01 902 901 902 901 9.2 %02 901 901 9.2
Specimen
Fig. 6. Tensile strength tests results ratio between re-bended reinforcing bar and base reinforcing bar
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