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Abstract: To study the seismic performance of the connection system of precast concrete with a metallic
damper, numerical simulation analyses of the connection system and ordinary prefabricated assembly
frame are carried out; the influence of different design parameters of the damper on the seismic perfor-
mance of the system is also analyzed. The connection system of the metallic damper shows better seismic
performance than ordinary precast concrete frames, which could delay beam end damage, and effectively
solve difficulties associated with construction of the subsequent concrete casting area at the beam end. De-
creases in metallic damper height improve the energy dissipation ability but reduce the initial stiffness and

bearing capacity. In addition, as the height of the energy dissipator increases, the larger the mid-span
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bending moment of the member and the earlier it yields. However, the oversize of the energy dissipator

leads to severe bending deformation.

Keywords: precast concrete; energy dissipation and vibration reduction; metallic energy dissipa-

tor; seismic performance
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Fig.1 Front view and cross section of the frame
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Fig.2 Reinforcement diagram of the frame
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Fig.3 Comparison between tested and simulated hysteretic

curves of precast fabricated RC frame
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Fig.4 Comparison between tested and simulated skeleton

curves of precast fabricated RC frame
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Fig.5 Comparison between final failure modes of components
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Table 1 Comparison between feature points parameters of tested

and simulated load-displacement skeleton curves

HRES R — mﬁém
AL R 5 %Ml
Ji IR A #/ kN 119.89 104.18 15.08%
Jit IR 62 F / mm 11.26 11.27 0.13%
WIARRIE /(KN « mm 1) 10.65 9.24 15.24%
U {1 of 2/ kN 135.40 127.41 6.27%

(2) I f5e 28 W IR AR X D A S G s e L 2
TFEE 54 IROTEUZ R —B,

(3) W TS A2 b A 7 A i R . BIAR
(1] fH £ 7 L 136 i 1] gt £ 46 05, 5 A7 BROC A 0L 45
—3

BT UL B b A BR TS 45 2R S R e A 7Y
SERFEAW) 5 HA FROCHE UL AT U U ) S0 45 4
B 32 PERE T 96 E 1 A BR ST B A TE W 7

2 CRHEREEZEER

o o] 26 e =X 4 Je8 1 i DU I AR R M AR AR R B
R /INEEE L A R ] AR AR T BN 42 )8 T g
A0 R B B, AT 25 25 R Ak — S i I EE s KR AR
B, 24 G4 )23 ] 7 A K A A8 T i), T BB 75 38 4o JIE A 32
S AR S it AR T A0 5T D) 58 M A TR R AR LSS A Y g
st RGO A S R0 e W RE K L ] e AR
E 57 PR RE S S0 A I AR AR T PN A 2 o
VAR I LA B R s = 1Y B /Y .

2.1 &REHEBESENIEIT

SR e an B A 15 E AR A 2 L L
T AR M RE AN 6 TR . B G ARCh
1) FE RE F 4 o 2 A 00 35 2% b i B Ak 24 SR FE L 410 o
M e A2 By o b i 3 O ARCf O R A AN A TR B
A AR,

g Tl R I RE AR TE /N N AL TR AR A T Y
PRAE T SRR TR KR AVE R R S T k4544
FERE . BT TH RE i I 22 A2 25 R 3l ) AT Pt 1R
BE Gt HUHE TR BE 25 0 T3 I B v %) U R 8
(IR R & DAY ok A3 O & NI/
KT I RE A A 9] 282 R (L& 2)

M,=M, +M, =

a) fbhiE(1 —0.58) + fLA (hy —a’) 0
W=1I/y
c=M,/W
KM, S IEAR 325 AR ) A f o IR BE 1
OB R BT s 0 S B TERE sk S DA AL

B 5 & S AR X 32 DX B s, S A A B A
WA AL N m Z P B o IR 2R R
W R A HCHT R T A O A R s v SRIB L
Whox BEH DS IE R 0 A MIEN JT .

ll At I l
st | | o]
B fiER Ben |H
2, -2
zﬁﬂil , . It’ e Lb/—]
W d I
e —— G e ——t
D
(a) IEFLIA (b) 1-13H &
(o) (o] (o] O
t
X bl | B
(o} (o] (o] (o]

(c) 2-2%TH &
H6 2kHREHER
Fig.6 Structure diagram of the metallic damper
R2 HERMP IR
Table 2 Original design size of the damper

i AR R~ MR JiE A R pEN=75 s
DXBXty,/mm® b Xt Xh/mm® dXtywXh/mm?® H/mm
180X 160X 10 80 X10X100 100X 10X100 120

22 SEHEEENBERTERES
2.2.1  FICEERE R B

4R BES R ABAQUS H1) C3D8R HIG(=
A\ SN AR AR R o AR TT) . s Al B AR
FEMI N Q235 B A REAS >R 5L 1 5 A A5 L K
W PR, SRR E %4 200 000 N/mm” , Y114
I e R 0.3,
2.2.2 P fhab R R R4

4 JE TH BB A 38 5 1 6 A5 Tie 42 filh 55 R A 1 %
2, 42 T e A o A I A 3R G o R 4 T2 0%
e R ARYEGS AT JEAH X, B A PR T AR A
rh G Ja T BE A A T o R XTI Tie # il 45, 4
Ja& 1 BE A% B A% K/ 10 mm,
23 REcRBHESNEEXBERLIERZNER

TTHEHLS AT

FE L 1 38 7 ) 2 e 2 R T AR Y Y 2 v 2 1K
S B IHBERS . th ABAQUS A BR T/ #7 . 45 % 18 15



%41 % 4 3 A

AT, 4 T SR 4 TR Y B R T 19 1K B PO M B A W R 5T 683

] 2 T 2 OHE 2 M0 2 T < s T FE i HE 20 1 i (]t £
AR X LI L AR 7 8 s . K 3 i T
] 26 TE CAE 200 2 13 46 TR T BE 4 AE ZR A o 2107 7%
H M LA S S B
150
1004
50

04

far /KN

-50

-100 1
; - B R AR
150 SRR A A 2

40 20 0 20 40
{1 4% /mm
A7 S@FAERXIERSEENRAE LK
AE R 9 A = W 4% AT B
Fig.7 Comparison between hysteretic curves of precast
fabricated RC frame and fabricated RC frame

with a metallic damper

1504 0000,
] ,5:530;Oj9'9»...?.9.
£ 100 o
S .
i7
504
I x T — 0 T T T T
-40 -20 / 20 40
O/ ]
J{IOO-
Dbﬁ.'l-.’{-)tgiajs/ 1 —m—FiEAE A AHE LS
000 -1504 70*3@%7%@@)&%%@63&*@%

B8 S@FMAERXERS BN RBERRK
AER W H R W& AT A
Fig.8 Comparison between skeleton curves of precast
fabricated RC frame and fabricated RC frame

with a metallic damper
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Table 3 Comparison between feature points parameters of
skeleton curves of precast fabricated RC frame and

fabricated RC frame with a metallic damper
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with different web thickness
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Table 4 Comparison between feature points parameters
of skeleton curves of frame with different

web thickness
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Table 5 Comparison between feature points parameters
of skeleton curves of frame with different

flange thickness
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Fig.14 Comparison between hysteretic curves of frame

with different damper height
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Table 6 Comparison between feature points parameters
of skeleton curves of frame with different

damper height
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