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Abstract - In this study, a constant-amplitude cyclic loading test was conducted to confirm the mechanical characteristics of the
H-shaped shear panel damper using SS235 grade on the panel part. As a result, all specimens show a stable spindle-shaped hys-
teresis curve, and the strength was deteriorated due to the out-of-plane deformation on the panel part. It was confirmed that the
calculation formula of elastic stiffness and full plastic shear strength using deformation theory and plastic analysis were evalu-
ated well compared with the experimental results. Also, the AIJ guideline classifies the experimental data of H-type shear panel
dampers(panel material: SN steel or Low-yield-point steel) under a constant amplitude deformation into normalized plate width
ratio of the panel and shows a fatigue curve based on Manson-coffin's law. In this study, the fatigue performance of the specimen
(normalized plate width ratio: 0.500) was identified, and it was confirmed that it was less than the fatigue curve of the normalized

plate width ratio suggested in the ALJ guidelines.

Keywords - Shear type damper, H-shaped section, Constant-amplitude cyclic loading test, Elasto-plastic behavior, Deformation
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Fig. 1. Application of shear type damper
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Table 1. Specimen list
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. D h t, b Loading Deforrpation
No.| Specimen Steel grade o) | () | ()| ()| () (D -2/t | W/(D -2ty method am(;;ill(;l)lde
1 | H-1.0-3 Constant 0.03
Web: SS235 grade, X
2 | H-1.0-5 ¢ 88 1938.0(220.0| 45 | 9.0 | 60.0 |  50.0 1o | amplitude 0.05
Flange: SM325 grade cyclic
3 H-1.0-7 loading 0.07

Where, D : width of specimen, /: height of specimen, t,,: thickness of panel, #: thickness of flange, b: width of flange, (D — 2t)/t,,: width-thickness ratio

of web, h/(D — 2ty): aspect ratio of panel, deformation amplitude: loading amplitude (constant amplitude cyclic loading)

D H-238x60x4.5x9.0

N,
.':_’- | “~~End-plate

<Welding detail>

PL-36x360x360

Fig. 4. Details of specimens

Table 2. Material properties of specimens

H-1.0-3
L’ Loading amplitude
(shear deformation y =3 %, 5 %, 7 %)
Aspect ratio h/D

H-shaped section
(H-238x60%4.5%9.0)

Fig. 5. Specimen name

. i E oy Oy EI

Part Material (i) (GPa) (N/mm?) (N/mm?) Y.R (%)
Web SS235 grade 4.4 199 220.9 324.0 0.74 47.6
Flange SM325 grade 9.4 198 398.1 508.0 0.84 21.5

Where, #: measured thickness of each part, E: elastic modulus, 6,: yield stress (0.2 % off-set strength), o,.: tensile stress, Y.R: yield ratio, EI: rupture elongation
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Table 3. Summary of experimental results
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Specimen | 4% | & 100 | i) | (imagy | KK | OmdQr| m | ome | N
H-1.0-3 137.4 0.97 82,785.2 1.18 1.31 634 11,756 17.5
H-1.0-5 138.9 141.6 0.98 72,444.0 | 70,060.5 1.03 1.43 376 10,131 7.5
H-1.0-7 138.0 0.97 70,246.2 1.00 1.47 263 9,984 35

Where, .Q, : experimental value of full plastic shear strength, .0, : calculated value of full plastic shear strength (Eq. (3¢)), Omax: €xperimental value of

maximum shear strength, .K : experimental value of elastic stiffness, .K : calculated value of elastic stiffness (Eq. (2b)), #,: cumulative plastic deform-

ation ratio calculated using shear deformation (Eq. (4a)), 57 : cumulative plastic deformation ratio calculated using energy absorption (Eq. (4b)), N;: number

of loading cycle for 95 % of . O max
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(a) Shear deformation (b) Energy absorption

Fig. 10. Calculation method of cumulative
plastic deformation ratio
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Fig. 11. Cumulative plastic deformation ratio
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Table 4. Value of C and m for Eq. (5)

i Experimental | Correlation
Ranges of normalized variable coefficient
width-thickness ratio
C m R
h wu
0.150 S <0.165 | 0.482 | 2.40 -0.980
Tw Ks -E
h LUTM
0.299 S — <0.303 | 0.410 | 2.27 -0.986
tw K.r -E
h wu
0.339 S — <0.355]0.365| 2.17 -0.998
Ty Ks -E
h wu
0.500 < —- <0.505|0.252 | 1.94 -0.978
tw K- E
h wTu
0.655< —- <0.707 | 0.273 | 1.52 -0.977
tw K, -E

Where, h/t, - A\ wT./(Ks E): normalized width-thickness ratio of panel,
= w0u/ \/3, w0, . tensile
stress of panel, k,: buckling coefficient of panel (case of simple support

h: height of panel, 7,,: thickness of panel, ,7,

around of panel)
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