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Study on Hysteretic Behavior and Variable Parameters of Prefabricated
Beam Flange Side Plate Strengthened Dog Bone Weakened Joint

ZHENG Hong, YANG Rui-peng, DAI Yong-chao, YU Shu-guang
(School of Civil Engineering, Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: A new type of prefabricated beam flange side plate strengthened dog bone weakened
joint was proposed, and the static and quasi-static loading analyses were carried out by using the
finite element software ABAQUS. On this basis, a series of parameters of the new joints were
analyzed, and three variable parameter series were designed, including the thickness of end plate
tq» the inclination length of trapezoidal side plate end /,, and the weakening depth of weakening
zone ¢. The Influence of each parameter on the hysteretic performance of the joint was explored,
and the design reference suggestions were given. The results show that in the process of static

loading, a large amount of plastic deformation occurs in the weakening area of beam end and
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forms plastic hinge failure, which belongs to ductile failure; in the process of quasi-static loading,
the hysteretic curve of the joint is full, which shows good energy dissipation capacity. The
thickness of end plate ¢4 has a great influence on the hysteretic behavior of the joint, and plays a
decisive role in the formation of the plastic hinge. It is suggested that the value of the end plate
thickness ¢4 is £;<Cty<<1. 5¢; (¢ is the thickness of the column flange). The inclination angle of the
trapezoidal side plate has a great influence on the bearing capacity and energy dissipation
performance of the joint. The tangent value of the inclination angle is suggested to be 0. 27<C
tan(#)<<0. 59 (@ is the end angle of the side plate). The influence of bearing capacity and energy
dissipation capacity should be taken into account in the value of weakening depth ¢, and the value
of weakening depth is suggested to be 0. 185;<Cc<C0. 25b; (b; is the width of beam flange).

Key words: side plate strengthening; dog bone weakening; seismic performance; hysteretic prop-
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Tab.2 Mechanical Performance of DB Series Specimens

RN R Ay/mm P,/kN Ammax/mm Prax/kN Au/mm P./kN p
DB-2 25.15 102. 81 61.62 121.16 78.72 103.63 3.13
DB-3 24.43 104. 85 59. 31 122. 56 77.20 104. 18 3.16
DB-4 23.57 105. 62 59.33 122. 89 73.30 104. 47 3.11
DB-5 22.72 105. 64 59.49 122.94 72.70 104. 50 3.20
DB-6 21.94 105. 58 59.50 121.93 70.43 103. 64 3.21
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Tab.3 Mechanical Performance of TX Series Specimens

iR Ay/mm P,/kN Amax/mm Pax/ kN A,/mm P./kN P
TX-1 24.30 105. 04 59.92 130. 68 77.27 111.08 3.18
TX-2 24.37 105. 00 59. 30 126. 63 78.23 107. 64 3.21
TX-3 24.43 104. 85 59.31 121.56 77.20 103. 33 3.16
TX4 24,47 104. 71 59.12 118. 50 77.33 100. 73 3.16
TX-5 24.58 104. 74 59. 80 116. 47 77.43 99. 00 3.15
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Tab.4 Mechanical Properties of C Series Specimens

B Ay/mm P,/kN Amax/mm Prax/kN Ay /mm P,/kN P
C-2 25.28 107. 97 59. 47 127.23 82.67 108. 15 3.27
C-3 24,37 105. 00 59. 30 122.63 78.23 104. 24 3.21
C-4 22.60 99.74 59.02 115.16 73.45 97. 89 3.25
C-5 21.65 96.73 59.53 110. 80 76.42 94. 18 3.53
C-6 20. 82 94. 10 59.55 106. 10 78.91 90. 19 3.79
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