Fads HETH B oM K ¥ % oA KRB =R Vol.44,No.7
20174 7H Journal of Hunan University(Natural Sciences) JuL,2017

XEHS:1674-2974(2017)07-0031-10 DOI:10.16339/j.cnki. hdxbzkb.2017.07.005

ftin TL-PD RISKAEZR IR S iXIG R B T

BwELWERF, TEF.
(AR A TR EFEALRE. LG 200092)

W E:AFESH TL-PD £ EAER T 69 E ML, F i L 5 TLD f= PD 42 4] 2
ROEMRERELES BMERA, 5 A3 A 5o RIE L MHAT 3 FRAWERFEATH
k&R KL R AW . TL-PD Bof RAFe R sh 45 2R, xF &4k B3 A — 2 oy EAE
T ALAS 3 Tr M R AR RARA B 63. 290, mid 3 gy AR AR R AL B 51. 0%, TL-PD &% &
T TLD 38 sh #5045 5. . S BT AL E BOR A — AR L LT 2 M N 4 M 09 %5
.32 89 TL-PD At 345 PD K B *F ks B at e A — e o 4E AL i@ 2 A7, &
TARBAR JHT TL-PD @AEAAAEAR, 5T B T TL-PD A7 4 & i+ 69 L AL .

K kA K IR 426 TL-PD; HAAAE I

hE 4 %S TU317. 1; TU352. 1 ERAR SRS : A

Shaking Table Testing of a Steel Frame with TL-PD and Simplified
Numerical Modeling
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Abstract: In order to investigate the vibration mitigation performance of the Tuned Liquid- Particle
Damper (TL-PD) during earthquakes,a series of shaking table tests were conducted on a steel frame struc-
ture with different damping devices, including Tuned Liquid Damper (TLD), Particle Damper (PD), and
TL-PD.During the testing, three ground motions were adopted as excitation inputs. Testing results show
that the TL-PD has a good vibration suppression effect. The root-mean-square values of displacement and
acceleration responses of the structure can be reduced by 63.2% and 50.5% at most, respectively. The TL-
PD also shows a better robustness than that of the TLD, although the performance of the TL-PD is still in-
fluenced by the ground motion characteristics. Additionally, the TL-PD produced less noise than that of the
PD in the tests.Based on empirical model,a mathematical model was developed to capture the behaviors of
TL-PD in the preliminary design.
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Fig.1 Force equilibrium analysis of a single particle
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Fig.2 Dimensional information of the steel frame model
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Fig.3 Test set-up and measurement system design
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Tab.1 Damper parameters
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Fig.5 Acceleration time histories and auto-power spectra of excitation inputs (PGA scaled to 0.1 g)
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