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EXPERIMENT ANALYSIS OF MECHANICAL PROPERTIES OF O-SHAPED
STEEL PLATES AND HIGH DAMPING VISCOELASTIC COMPOSITE
ENERGY DISSIPATORS

CHEN Yun', CHEN Chao' , JIANG Huan-jun? , WAN Zhi-wei? , LIU Tao"

(1. College of Civil Engineering and Architecture, Hainan University, Haikou 570228, China;
2. State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: A new composite energy dissipator made of two O-shaped steel plate metal dampers and one high
damping viscoelastic damper was developed. The construction details and working mechanisms were introduced.
Cyclic loading tests on the dissipator were carried out. The test results show that the composite energy dissipator
possesses a large deformation capability and a full hysteresis curve. The mechanical properties of the dissipator
are stable and insensitive to loading frequencies. It has the advantages of the velocity-dependent damper and
displacement-dependent damper. When the deformation is small, the viscoelastic damper plays the major role in
energy dissipation, and the O-shaped steel plate metal dampers contribute to stiffness. When the deformation is
large, two types of dampers dissipate the seismic energy together. Compared with the dampers of a single type, the
composite energy dissipator offers a much larger damping force and seismic safety margin. The calculation model
for the composite dissipator was established by using the Bouc-Wen model. The calculation results were in good
agreement with experimental results.
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Fig.1 Schematic diagram of installation position of composite
energy dissipator
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Table 1 Main performance parameters of high damping rubber
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Fig.2 Schematic diagram of composite energy dissipator



VAl 2 121

JEBHJE #4038 5 R~ 3 fron 5 W3k 2, #A k)
2B RST R E A 200 mmx200 mm,  JE A 16 mm,
Zh i B A3 0 B iis i i 4 B

(300-w)/2 . w . (300-w)/2
“ Q
d 3 3
N 3
Q
AEIRSE
.- kel
[=) i =
1L L 8 %5 o o =
2 o k2 5 9 e
A tr ot 8l 2| § [909120990 ol &
2l R 5 o =
I S W 3
O ~
N gy\ Qé‘o il
\\// — al
AR " S
< 3
3 300 3
FHE RSS!
Q
g
d <
(=3
d-t| <
R b
(o)
o (=]
a I = &
(=]
[N
d-tl|
d T
=3
el
R4

K3 ORMtk&EEILESR  /mm
Fig.3 O-shaped steel plate mental damper
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Table 2 Dimension of O-shaped steel plate mental damper
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Table 3 Test condition of frequency group

RGO RR)F S A Imm iz I
0.1
0.2

6 0.3 5
0.4
0.5

0.1
0.2

16 03 5
04

g A W N P O W N

0.5

Fz4 REHRETR
Table 4 Test condition of amplitude group
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Fig.14 Comparison of mechanical properties of
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