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Abstract:  On the basis of the damping spherical steel bearing, a new type of functionally separatied self-centering energy
dissipation bearing is proposed. The energy dissipation steel element and the plate spring element form the damping
energy dissipation component in the form of similar tied arch. In this paper, the research method of combining test and
numerical simulation is adopted to analyze the damping mechanism and damping effect. The LYP100 steel material
performance test of energy dissipation element and the stiffness performance test of plate spring element are designed
and carried out. At the same time, the quasi-static loading test and numerical simulation of the damping energy
dissipation component are carried out. The results show that the hysteresis curve of LYP100 steel is full and the
energy dissipation capacity is excellent. The plate spring has stable working performance under lateral load, which can
provide stable stiffness for energy dissipation components. During the working process, the plate spring element
always maintains the elastic state and realizes the self-centering function of the bearing. The energy dissipation
element enters the plastic state at the initial stage of loading and realizes the plastic energy dissipation.
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Fig. 1 Universal anti-vibration spherical steel support
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Fig.2 Seismic energy dissipation component
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Fig.3 New damping energy dissipation component

X 0 W HE A2 , 5 T 192 25 9 o 40
P 050 (LD % 2 BP9, HE 52 0 7 AR
78 SRS B0 , 3 LA BFE 0 B L SR B0 5
U0 25 45 6 F 6 )7 o 0K 98 A 53 B 6 AL 30 A
WA FEREACR

1 FHeEs BRI R
1.1 RIiE it

AR SCBi R H B AERE M B LYP100 89 #1 , J& T 1%
Jot IR AR o AV IR A B A 1 A SRR R LU R R A SR A 3R A
FH T 8 [0V RS, ) 32 I A 4 A B RE 2 R
i X LYPL00 #9 #4 2547 4 Rk R 1 50 w0 5%, o0 A HL A
AL ) A A T L B0 B0 A R AE TR A 2R b

R A BTN T QO I M VAR N W 7
F IR BRI ) (GB/T 228.1—2021) " 1y Bk |, it 11 %
A EE AR RE R o AR 20 2 56 2k A2 vp Sk bt A il
P e R AR R G AR B 0 280K 1 RS R R A /N 1 i 56
P AR L A AR R & 4 B

B 7 R 6 2R T WA W 600 J7 BE IR ER HLBEFT N2
K AFREE R 50 mm e KA TE & 0 25 mm B9 T 5] it



34 5 H 4 H R

527 %

G
S
-
=

2\

g {
2

i 60 ,20,20 L20qL 60 ¥

:., 7 41804 i
b) FEFmEGA
B4 XGRS RTE(RACL: mm)

Fig. 4 Specimen dimension diagram of material
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Table 1 Loading system of material performance test
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Fig. 5 Engineering stress-strain curves of monotonic tensile specimen (specimen A1)
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Fig. 6 Engineering stress-strain curves of cyclic

loading specimens
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Fig.7 Dimension diagram of plate spring specimen
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Fig. 10 Test curves of No. 1 plate spring specimen
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Fig. 23 Finite element model of energy dissipation

component
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Fig. 24 Comparison of hysteretic curves
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Table 4 Comparison of cumulative energy dissipation
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Fig. 25 Stress contour of energy dissipation

element (unit: MPa)
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Fig. 28 Plastic strain contour of plate spring element
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