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Abstract: In order to research the elastic-plastic buckling behavior of double-corrugated thin steel
plate upon reaching or approaching steel yield stress, the quasi-static tests of four double-
corrugated thin steel plate specimens with different bolt spacings and one single-corrugated thin
steel plate specimen subjected to cyclic shear load were completed. The results show that the
rationally designed double-corrugated thin steel plate can reach the full-section yield shear
capacity firstly, and then the double-corrugated thin steel plate undergo elastic-plastic local shear
buckling alternately under cyclic shear load, forming X-shaped buckling folds and tearing cracks

to destroy. The ultimate shear capacity of double-corrugated thin steel plate is more than twice
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that of single-corrugated thin steel plate, and the maximum increase is about 18%. Hysteretic

curve of double-corrugated thin steel plate shows a certain pinch phenomenon, and the shear

capacity and unloading stiffness of double-corrugated thin steel plate degrade obviously with the

increase of hysteresis number after the shear capacity reaches peak value., but its equivalent

damping ratio does not decrease significantly. The double-corrugated thin steel plate can be

divided into three working stages: elastic, elastic-plastic local buckling and shear capacity

degradation. Due to the accordion effect of corrugated steel plate, the double-corrugated thin

steel plate has not shear capacity increasing after buckling., and its elastic-plastic local shear

buckling state can be defined as ultimate shear capacity state.

Key words: double-corrugated thin steel plate; shear capacity; elastic-plastic buckling; quasi-stat-

ic test; thin steel plate shear wall
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Fig. 1 Double-corrugated Steel Plate Shear Wall
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Fig. 2 Section Parameters of Corrugated Steel Plate
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Fig.3 Diagram of Corrugated Thin Steel Plate
Specimens (Unit:mm)
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Tab.1 Main Design Parameters of Specimens
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Tab.2 Mechanical Properties of Steel
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Fig.5 Test Setup and Measuring Points Arrangement
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Failure Modes of Specimens
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Tab.3 Mechanical Characteristics of Specimens
y Jei R A 288 Jet R 288 Jei AR 55 U1 £ e FR e 288 W PR 8l | PR BT U £
A4 5 J7 18] FEPE BB
F./kN F./F,. 7./rad F./kN F./Fy.s 7o/ rad
1E 7] 80.7 0.79 1/399 94. 7 0.93 1/133 2.99
SCSP 1] 86.3 0.85 1/512 91.8 0. 90 1/112 4.55
S 83.5 0.82 1/448 93.3 0.91 1/122 3.68
1E [7] 226.5 1.98 1/323 243.5 2.13 1/148 2.19
DCSP1 JZ [ 233.0 2.04 1/362 249.4 2.18 1/148 2.45
S 1 229.8 2.01 1/341 246.5 2.15 1/148 2.31
1E [7] 213.5 1. 87 1/308 221.8 1. 94 1/100 3.07
DCSP2 JZ [ 209. 2 1.83 1/424 230.0 2.01 1/157 2.69
S 1 211.3 1. 85 1/357 225.9 1. 98 1/122 2.91
1E [ 219.6 1.92 1/319 231.5 2.02 1/138 2.31
DCSP3 2 [5) 206. 4 1. 81 1/416 230. 4 2.01 1/161 2.57
S 1 213.0 1. 86 1/361 231.0 2.02 1/149 2.43
IE 249.9 2.18 1/268 251.1 2.20 1/102 2.62
DCSP4 1] 205. 8 1. 80 1/465 220.9 1. 93 1/165 2.82
1y 227.8 1.99 1/340 236.0 2.06 1/126 2.70
x4 RUFERELHFEHERY
Tab.4 Dissipated Energy and Equivalent Viscous Damping Coefficients of Specimens
SCSpP DCSP1 DCSP2 DCSP3 DCSP4
a9/
FETRE B/ FEHCAE 1t/ FEHRE i/ FEHAE 1t/ FEHCAE it/
mm he he he he he
(kN * m) (kN + m) (kN « m) (kN * m) (kN + m)
1.5 0.170 0.195 0.122 0. 064 0.133 0.072 0.122 0. 059 0. 145 0.079
3.0 0.742 0.372 0. 897 0. 201 0.906 0. 210 0.957 0.220 0.945 0.211
1.5 0.986 0.410 3.583 0. 305 3. 443 0.304 3.261 0.305 3.510 0.307
6.0 2.536 0.421 4.388 0. 306 4. 349 0. 306 4.093 0.298 4. 406 0.299
7.5 2.523 0. 385 5. 288 0. 310 5.118 0. 307 4.968 0. 307 5.312 0.301
9.0 2.798 0. 387 5.970 0. 301 5. 689 0.299 5.548 0. 300 6.018 0.297
10.5 3.010 0.377 6.453 0. 300 6.413 0. 300 6.157 0.298 6. 748 0.298
12.0 3.217 0.371 7.264 0. 300 7.137 0. 297 6.720 0.297 7.493 0. 300
13.5 3.417 0.362 7.719 0.290 7.709 0.294 7.227 0.292 8.131 0. 304
15.0 3.677 0.353 8. 140 0.292 8.402 0.290 7.745 0.288 8.652 0. 306
16.5 3.802 0.339 8.714 0.288 8. 687 0. 283 8. 283 0. 285 9.048 0.298
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