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An Experimental Study on Seismic Reinforcement of Dry Type
Buckling Restrained Braces Laterally Using Buckling Restrained Rings
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/] ABSTRACT /

This study is conducted to verify the seismic reinforcement effects of internally inserted buckling-restrained braces supported laterally by
buckling-restrained rings for the seismic reinforcement of existing reinforced concrete buildings with non-seismic details. First, to evaluate
the performance of KDS, the hysteretic characteristics of buckling-restrained braces are verified, and it is discovered that they satisfy the
conformance criteria of the displacement-dependent damping device. Three full-scale, two-story reinforced concrete framework specimens
are prepared to verify the seismic reinforcement effects, and the proposed buckling-restrained braces are bolstered with single diagonal and
V-shaped braces to be compared with non-reinforced specimens. By performing a comparison with non-reinforced specimens that present
intensive shear cracks at the bottom of first-floor columns, it is revealed that the maximum load and energy dissipation of specimens
reinforced with the proposed buckling restrained braces, in which the structural damage extends evenly throughout the system, are
approximately 4 and 6.2 times higher, respectively, which proves the effectiveness of the proposed seismic reinforcement method.
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Fig. 1. Typical buckling restrained brace[9]
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Fig. 6. Test result of specimens

Table 1. Test results

Force at Force at Force at | Hysteresis
KDS 41 17 | zero disp. | max disp. | min disp. | curve area
Max.(min) | Max.(min) | Max.(min) | (KN-mm)
0.33 times 220.94 kN 295.54 kN -291.89 kN 4,012.74
’ (-246.01 kN) | (288.75kN) | (-285.97 kN) | (3,718.22)
0.67 times 285.56 kN 351.19kN -340.77 kN 12,085.27
’ (-289.63 kN) | (329.05kN) | (-329.72kN) | (11,443.57)
1.00 times 331.48 kN 407.7 kN -379.85 kN 22,067.8
’ (-330.37 kN) | (386.05kN) | (-366.69 kN) | (20,982.11)
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Table 2. Specimens of RC frame

Specimens RCF-N RCF-RBDI RCF-RBV
BXD | 350%x500 mm 350%500 mm 350x500 mm
Column Main 8-D19 8-D19 8-D19
bar 2-D16 2-D16 2-D16
Hoop D10@300 D10@300 D10@300

BXD | 250x450 mm 250x450 mm 250%450 mm

Beam | Main

(2F.3F) | bar 12-D22 12-D22 12-D22
Stirrup D10@200 D10@200 D10@200
BXD | 350x600 mm 350x600 mm 350%600 mm
Bgi')“ Rebar |  12D22 12-D22 12-D22
Hoop D10@200 D10@200 D10@200
Failure mode Column shear failure mode
H-Beam - H-250%250%9/14
BRBF - Diagonal Type V Type
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Table 3. Comparison of response strength and displacement

) Positive (+) Negative (-)
Specimens
Py (kN) | 6y (mm) | Py (kN) | oy (mm)
1F 91.85 80.10 108.54 80.76
RCF-N

2F 182.01 62.00 165.16 60.29
1F 395.16 108.38 440.34 100.08
2F 726.98 34.69 814.33 45.57
1F 379.32 52.35 402.94 51.90
2F 730.26 29.05 741.29 29.39

RCF-RBDI

RCF-RBV
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(a) RCF-N specimen

(b) RCF-RBDI specimen

(c) RCF-RBV specimen

Fig. 11. Failure shape of specimens
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Fig. 13. Energy dissipation comparison
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