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Experimental Study on Hysteretic Characteristics of Steel Dampers
in Restraining Out-of-Plane Deformation
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Abstract - In this study, an OPR-SD (Out-of-Plane Restrained Steel Damper) system was proposed as a supplementary detail to
prevent out-of-plane deformation in steel dampers made of carbon steel (SS275). Cyclic static loading tests were conducted on
steel dampers with shape ratios of 2.3, 2.9, and 3.3, intentionally designed to observe out-of-plane deformation. To analyze
the seismic performance and out-of-plane deformation restrained effects of the OPR-SD system, fracture patterns,
load-displacement hysteretic curves, maximum deformation, energy dissipation, and equivalent damping ratio were examined.
The experimental results confirmed that the proposed OPR-SD system demonstrates superior out-of-plane deformation restraint
compared to conventional steel dampers, as well as excellent deformation resistance and energy dissipation capacity under
cyclic loading.
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Fig. 1. Out-of-Plane restrained steel damper(OPR-SD)
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Fig. 2. Details of tensile coupon test(Unit : mm)
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Fig. 3. stress-strain diagram

Table 1. Average results of tensile coupon tests

. E g a EL
Material g v

aleTAS | IMpa] [MPa] [MPa] [%]

SS275 220009 346.1 473.4 25.8
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Fig. 5. Details of test specimens
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Table 2. Test results of specimens

Specimens Qy’c Qy’e @re | Ome Qy’e/ Qy’c
[kN] | [kN] | [kN] | [mm] [%]
SD23 176 93.7 | 168.6 | 28.5 79.7
OPR-SD 2.3 1024 | 172.8 | 29.6 87.1
SD 2.9 112.9 947 | 165.5 | 27.8 83.9
OPR-SD 2.9 99.1 | 166.7 | 28.2 87.8
SD 3.3 126.6 100.2 | 183.1 | 36.5 79.1
OPR-SD 3.3 105.3 | 188.9 | 37.1 83.2
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