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Energy dissipation performance of self-centering concrete
frame joint with energy-dissipation angle steel
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2. School of Civil Engineering, Chongqing University, Chongging 400045, P. R. China)

Abstract: Design method was proposed for self-centering concrete frame joints with energy-dissipation angle
steel in this study. Finite element numerical model was established and its validity was verified by experiments.
After the joints with different prestressed moment capacity ratios ¢.. were simulated, the energy dissipation
capacity, self-centering performance and material damage under earthquake were studied. Changing the screw
gauge distance of angle vertical leg, the measures to improve its energy-consumption capacity were further
explored. The results show that the angle energy-consuming joints have perfect self-centering performance, but
the energy consuming capacity is slightly insufficient. As the value of ¢, decreases, the residual deformation

increases and the self-centering ability decreases, but the energy dissipation capacity increases. Therefore,
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compared with the hybrid connection joint, the minimum ¢, value of joint should be appropriately reduced to
make up for its insufficient energy dissipation. The plastic deformation of the angle vertical leg is the main
energy dissipation mode of the joint, concentrating on the height of the bolt hole and the turning of the vertical
leg. If the distance between the vertical screws is reduced and the other material parameters keeps constant, it
will lead to decrease in ¢, values, increase of the bending capacity of the section and growth of the energy
dissipation capacity of the joint.

Keywords: concrete frame; self-centering joint; energy-dissipation of angle steel; numerical simulation;

seismic performance
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Fig. 1 Schmatic diagram of the force on beam end
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Fig.2 Detail diagram of component reinforcement

(Unit: mm)
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Table 1 Related design parameters of AS joints

B G 5 Pes A,/mm”* t,/mm M,,/(kNem)
AS-045 0.45 750 18 334.5
AS-050 0. 50 800 17 331.0
AS-055 0. 55 920 16 328.2
AS-060 0. 60 1130 15 328. 4
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Fig.3 Schematic diagram of the example joint (Unit: mm)
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Table 2 Load displacement classifications

a4y 9 0 A/mm =
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4 1/80 43.13 K&
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6 1/50 69. 00 18]35
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Table 3 Related design parameters of AS-Ig joints

A,/ M,/

[ E= ) t,/ mm [,/ mm Pes
mm kNem

AS-1g80 800 17 80 361.1 0. 444

AS-1g90 800 17 90 331.0 0.499

AS-1g100 800 17 100 311.3 0.547

5.2 HURMERED

11 #bFE R AS-1g 7 A i B 20 i £k, % 4
FIEL 12 0 2% 37 B R 6T 14 55 R0 36 i BELJE & B A, &
HAR M 28, R AR AL TE A, B AR L I AR AR A2 TE 6
W5,

IIMT AR . AS-Ig W AR FF A, LAY
LB/ A 5 B o AR DB/ A A 1245 10 A9 BT AR

FOAR(OP % L) % 45 %

160 4
120 4 }j’ﬂ
80
40

zZ

2o

= |

-804 /

P —=— AS-80
—120 4/7 + AS-90
o ===7 —a— AS-100
-1 T T T T T T 1
-80 -60 -40 -20 0 20 40 60 80

A/mm
B 11 AS-lgT S0 B 5RME%
Fig. 11 Skeleton curve of AS-Ig joints
0.10+
—=— AS-1g80

—e— AS-1290
0,084 —4— AS-Ig100

0.06

he

0.04

0.02 4

0 10 20 30 40 50 60 70
A/mm

12 AS-lg T RFEHEERE
Fig. 12 Viscous damping factors of AS-Ig joints
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Table 4 Equivalent viscous damping coefficient of

AS-lg joints

Bk AS-1g80 AS-1gl100
- AS-1g90 — —

e {E he R/ % h, g/ %
1/209 0.049 0.053 8.01 0.043 —13.53
1/100 0.063 0.069 9.50 0.057 —10.26
1/80 0.063 0.067 6.72 0.056 —10.97
1/67 0.066 0.072 9.37 0.062 —5.69
1/50 0.089 0.095 6.18 0.085 —4.58

K5 ASIETAMERER
Table 5 Residual deformation of AS-Ig joints

o AL RS K Sy N VR 4
RIE RS
Jmm @/ %  A/mm o op/%  A/mm p/%
AS-1g80 2.72 16.48 4.49 10.41 13.70 19. 86
AS-1g90 2.51 15.21 4.07 9.44 12.28 17. 80
AS-1g100  2.15 13.03 3.37 7.81 11.47 16.62
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