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Abstract: In order to improve the seismic performance of beam-column joints in frame structures, a novel sector composite
viscoelastic damper (SCVD) is proposed for beam-column joints. The effects of core material (lead, 1.Y100, and
LY160) , number and diameter of energy-dissipating rods, shear displacement angle of sector steel plate and radius
ratio of sector steel plate on energy dissipation performance and damping characteristics of SCVD were investigated
using numerical analysis. The hysteretic performance of partially encased composite (PEC) frames under controlled
and non-controlled conditions was analyzed to evaluate the damping effect of SCVD on PEC frames. The results
show that the energy dissipation capacity of SCVD is directly proportional to the core yield strength and the diameter
of energy-dissipating rods, and inversely proportional to the number of energy-dissipation rods and the shear

displacement angle. The bearing capacity and deformation capacity of PEC frame strengthened SCVD are
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significantly improved. After the earthquake, the beams and columns remain essentially intact, and the structural

function can be restored by replacing only the SCVD. The mechanical behavior of SCVD can be described using a

bilinear model, and the calculated results are in good agreement with numerical simulation results.
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Fig.1 Construction diagram of novel SCVD
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Fig.2 Working principle diagram of novel SCVD
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Tablel SCVD dimensions

R IZE S AR
Hy/mm D/mm

_ OSP 4} 42
A R/mm

r/mm

OSPH# ISP##

ISP 1 2
ri/mm

Wit B R A "
.
R,/mm o) mw/a TR

SCVD 30 40 300 150

140 70 15 1 0.5

E.0=(r+R)/(r+R)
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Table2 Constitutive property parameters of steel

#&3 1B Mooney-Rivilin Z<# 1% 88 & £
Table3 Mooney-Rivilin constitutive property

constant of rubber
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2.06X107" 1.86X1077 4.01X107% 2.81x10"* 1.01x107°
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Fig.3 Mesh division of novel SCVD
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Table 5 Parameters comparison of dampers
mRERT e Dimm R om Riom o RRer MEIA e SR
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30 300 70
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SCVD-8 40 160 130 15 1 0.4 LY160
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Table 6 Constitutive property parameters of lead
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Table 7 Constitutive property parameters of low yield

point steel
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0.3
LY160 194 000 186 294 0.2416

LYSVD-100 1 LYSVD-160 (/) i Il 25 5 B0 353 ; 32 &

15 i
8t
T ol
£
- 81
S
-15 | ---- LYSVD-100
—— LYSVD-160
-23 . . . . . |
-036 -0.24 -0.12 0  0.12 024 036
0/ rad
a) ¥ [A] 28
035
030 |
0.25 |
_020F
W3 P
0.15 | R =
0.10 / - = -SLVD
54 e LYSVD-100
005 e —a— LYSVD-160
0 0.06 0.12 0.18 024 030
0/rad

) SERFFH B LL

THTF A% T SLVD,LYSVD-100 #1 LYSVD-160 (¥ J#
JIR 25 56 43 4 v T 18% . 18.9% o = FH A B v B e
He 5 E FE R i 2R an 8] 4c) (d) TR, SLVD 1Y $5 K SERL
FivERH 2 Tk R 0.18; LYSVD-100 # LYSVD-160 ) £ K
LS RN BEL @ e 43 R 0.32.0.31 5 Bl f v B 4 kL B @
PRI FEREIR SR . X SLVD,LYSVD-100.LYSVD-
160 M FERE /T # m T 70.7%.73.2%

15 ¢
8 L
E ol
) )
g -8t - = -SLVD
-e- - LYSVD-100
“I5 b —a— LYSVD-160
_23 1 1 1 1 1 1
-0.36 —024 -0.12 0 0.12 024 0.36
0/ rad
b) B4k
301 -—a-sLVD
25 F e -LYSVD-100
—4—LYSVD-160
20 }
=
= 15 + -
S - P
o~
5F » 7
_ -
& " 5 .
0 0.06 0.2 0.8 024 030
0 /rad

d) RN

4 AEEHFESCVD S1ZEERERTEE

Fig. 4 Comparison of mechanical properties of novel SCVD with different core materials
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Fig. 5 Comparison of mechanical properties of novel SCVD with different number of energy dissipation rods
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Fig. 6 Comparison of mechanical properties of novel SCVD with different energy dissipation rod diameters
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Fig. 7 Comparison of mechanical properties of novel SCVD with different shear displacement angles
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Table7 Rubber stiffness correction coefficient
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30 0.30 0.93
35 0.39 0.89
40 0.46 0.85
45 0.54 0.80
50 0.64 0.78
55 0.83 0.73
60 1.08 0.64
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Table 8 Comparison of SCVD bearing capacity

between calculated and simulated results
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