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Experimental analysis of seismic behavior of exterior
joints of specially shaped columns with high-strength
reinforcement and X-shaped reinforcement

Rong Xian'* , Wang Shengnan', Zhang Jianxin'*
(1. School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, P. R. China;
2. Civil Engineering Technology Research Center of Hebei Province, Tianjin 300401, P. R. China)

Abstract;: The exterior joints of specially shaped columns with high-strength reinforcement, and with or
without X-shaped reinforcement were tested under low cyclic loading. The damage characteristic,
hysteretic curve, bearing capacity, displacement, ductility, stiffness degradation and energy dissipation
capacity were compared. The results showed that for the exterior joints of specially shaped columns, the
bearing capacity of the HRB500 joint was lower, but the hysteretic behavior, deformability, energy
dissipation capacity were increased, the stiffness degradation was postponed. When X-shaped high-strength
reinforcement added to the joints, the failure characteristics of the joint was improved, the stiffness
degradation was postponed, the deformability, shear capability and energy dissipation capacity were

increased, the seismic behavior of specially shaped column joints was improved significantly,and the seismic
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behavior of the HRB500 joint was improved more.
Keywords: high-strength reinforcement; exterior joint; specially shaped column; X-shaped reinforcement;

seismic behavior
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Table 2 Material properties of steel

WA HAR/mm JERSREE/MPa B BRIRE/ MPa

HRB500 8 468. 67 625. 33
B TR TR R A X T, . e
T LL o AT SE I O FERERE ) - HRB500 22 547.00 732. 33
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Fig. 3 Layout of strain gauge of steel in joint
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Fig.4 Failure characteristics
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Table 3 Bearing capacity, displacement and ductility coefficient
105 2 (A1
i iz oL 7% S Pk
e - PiE-20 i J A A BR i 1 I i FiE A i IR AL e BR A3z 27N A FH e
#/kN #/kN #/kN #/kN % /mm #/mm % /mm #/mm

1E [A] 20.37 59.15 84.97 72.23 2.38 15. 87 31. 54 58. 86 3.71
JT1 7 1] 20. 37 65.52 80. 76 68. 64 8.59 30. 89 51.42 59. 80 1. 94

A 20. 37 62. 34 82. 86 70.43 5.48 23.38 41. 48 59.33 2.82

1E [A] 40. 38 59.33 76.90 65. 36 10.72 19. 30 43.55 51.92 2.69
JTX2 7 [1] 41.43 70.98 82. 86 70.43 14.66 28. 80 51.20 64. 36 2.23

A 40.91 65.16 79. 88 67.90 12.69 24.05 47. 38 58. 14 2.46

1E 7] 42.13 61.94 81. 81 69. 54 13.35 23.51 51.17 60. 95 2.59
JT3 7 [1] 41.78 64.72 71.63 60. 88 14.94 25.48 45. 65 73.65 2.89

A 41. 96 63. 33 76.72 65.21 14.14 24.50 48. 41 67.30 2.74

1 7] 40. 38 72.79 79.00 67.15 8. 46 20.78 65.56 71.66 3.45
JTX4 7 [ 40.73 72.66 79.70 67.75 13.77 31.51 80.78 88.12 2.80

H#I{H 40. 55 72.73 79.35 67.45 11.12 26.15 73.17 79. 89 3.12
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Fig.7 Curves of rigidity degradation
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Fig. 8 Coefficient of equivalent viscous damping
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Fig. 9 Load-steel strain of exterior joint
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