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Mechanical property and shaking table test of oval steel-lead damper

YAN Xueyuan'?, QI Ai', CHEN Hong'

(1.School of Civil Engineering, Fuzhou University, Fuzhou 350116, China;
2.School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To deal with the problem of stress concentration and component failure at the right-angle area of I-shaped
combined steel lead damper, an oval steel-lead damper (OSLD) composed of steel and lead was presented, which had
advantage of simple manufacture process and good energy dissipation capacity in the two horizontal directions. Plane
stress analysis of the steel plate of OSLD was performed. The mechanical property tests of OSLD were carried out, and
the nonlinear analysis model was established by ANSYS, of which results were compared to the test results. The shaking
table tests of a six-storey steel frame structure model with and without OSLDs were performed and compared. Research
results show that the numerical simulation results are in agreement with the test results, which indicate that the method of
establishing numerical model is correct. The OSLD has full hysteresis curves and good energy dissipation capacity, and
the OSLD has well vibration control effect of seismic responses on multi-storey structure.

Keywords: energy dissipation structure; oval steel-lead damper; mechanical property; finite element analysis;

hysteresis curve; shaking table test
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Fig.1 Constitution figure of OSLD
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Fig.2  Free body diagram of OSLD
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Fig.3  Stress distribution of steel plate in X direction
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Tab.1 Geometry parameters of OSLD specimens  mm

NG MR K S [
1 1.0 45 55 180
2 1.5 60 80 240
3 1.0 50 76 200
4 1.5 40 66 170
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Fig.5 Comparison of numerical analyses and tests
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Fig.6 Force-displacement relationship of OSLD
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Tab.2  Structural inter-story displacement responses and control effects

- Tots 2 [ B I 0/ mm 712 8L B I N/ mm EHIBER %
HiEsh Jria
62 SIE 42 32 2)2 1ZF 6F 52 4)F2 3)2 22 1F 6F 5)F2 4)F 3ZF 22 1)2
Tiani Y 286 471 627 74 7.69 504 066 105 142 179 2.1 179 769 777 774 758 72.7 645
WMy 289 418 525 6.02 641 483 204 27 331 37 377 256 294 354 37.0 385 41.2 47.0
Shamehai |} 385 636 846 103 1125 757 094 153 202 243 273 228 756 759 761 764 757 69.9
BNy 338 477 572 661 7.5 5.68 3.01 3.98 502 571 595 401 109 166 122 13.6 168 29.4
*3 L£HMEERNEERZE
Tab.3  Structural acceleration responses and control effects
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Fig.9 Inter-story displacement time histories of bottom layer
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