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IMPROVEMENT MEASURE ON ASEISMIC BEHAVIOR OF SPECIALLY
SHAPED COLUMN JOINTS UNDER CYCLE LOADING

RONG Xian?, ZHANG Jian-xin'?, LI Yan-yan'?
(1. School of Civil Engineering, Hebei University of Technology, Tianjin 300401, China;

2. Civil Engineering Technology Research Center of Hebei Province, Tianjin 300401, China)

Abstract: The T-shaped steel reinforcement, groove-shaped steel reinforcement, or X-shaped reinforcement to
the weak part of a specially shaped column joint is proposed. The aseismic behavior of a joint was investigated
under low cyclic loading. The effect of different improvement measures on aseismic behaviors in terms of damage
characteristic, bearing characteristic, hysteretic characteristic, energy dissipation and cumulated damage were
analyzed. The results show that the hysteretic characteristic of a joint reinforced by T-shaped steel, groove-shaped
steel or X-shaped reinforcement is improved, the bearing capacity and deformation capacity are enhanced and the
degree of cumulated damage is lightened. Therefore, the aseismic behavior of a specially shaped column joint
with T-shaped steel, groove-shaped steel or X-shaped reinforcement is improved. The aseismic behavior of a joint
reinforced by X-shaped reinforcement is better than that of a joint reinforced by T-shaped steel, or groove-shaped
steel.

Key words: specially shaped column joint; seismic behavior; improvement measure; cycle loading; cumulated

damage
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Table 1  Joint specimen parameter
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Fig.4 Failure pattern of joint
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Table 2 Bearing capacity of joints

A PIIE /KN
ETRE) Ji i IR S Ji AR B
iE [ 37.50 45.40 58.00
I+ S 1] 33.00 56.85 74.50
iy 3525 51.13 66.25
i 44.50 60.03 83.50
J+T 1A 41.50 53.67 73.00
iy 43.00 56.85 78.25
1EW] 40.00 51.17 71.00
J-+ J= I 44.50 56.77 77.50
iy 42.25 53.97 74.25
1E] 40.50 78.50 87.00
J-+X S 1m] 39.50 70.00 81.00
iy 40.00 74.25 84.00
1Em 36.00 55.30 70.00
JT S 1] 35.00 56.70 80.00
iy 35.50 56.00 75.00
1Em] 40.00 70.12 81.00
J-TT 1A 40.00 62.88 76.00
iy 40.00 66.50 78.50
i 41.00 72.70 86.00
J-T[ J= I 41.00 64.27 77.00
iy 41.00 68.49 81.50
1Ef] 39.00 75.00 85.00
J-TX 1] 40.00 74.00 84.00
F14 39.50 74.50 84.50
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Table 3 Displacement of joint

ENE [ /mm
i Pl Je bR TR
I+ 7.17 13.47 32.62 50.66
J+T 8.93 13.40 33.10 53.10
I+ 10.69 14.98 3321 70.85
J+X 7.45 16.97 47.89 60.88
JT 3.77 8.17 23.76 3741
J-TT 4.86 12.85 41.07 60.01
I-T] 4.81 11.93 37.74 50.71
J-TX 6.87 14.84 33.58 —
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Table 4 Cumulative damage index

N g 0.2 mm $4% R BRROR

J-+ 0.02 0.38 0.53 0.73 0.93
J-+T 0.06 0.59 0.51 0.70 0.88
J-+ 0.01 0.57 0.50 0.71 0.89
J+X 0.01 0.58 0.42 0.69 0.87
J-T 0.06 0.39 0.51 0.79 0.95
J-TT 0.02 0.57 0.45 0.78 0.86
J-T[ 0.03 0.50 0.48 0.75 0.82
J-TX 0.08 0.57 0.46 0.67 —
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