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Seismic Behavior Research on the Application of the Top and Seat Angles Strengthened Joints
in A Added-storey Steel Frame
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Technology Mianyang 621010 China; 2. School of Civil Engineering Lanzhou University of Technology Lanzhou 730050 China)

Abstract: Based on the ANSYS analysis platform 5 finite element models of joints in the added-storey steel frame strengthened by top
and seat angles and a finite element model of conventional beam-column joint are established the comparative analyses of its seismic
performance are carried out and the effect of side length and thickness of the angle on its seismic performance is discussed. The results
show that: (1) Strengthened by top and seat angles can effectively reduce the stress of the joint weld in the column make the
relocation of plastic hinge avoid the joint brittle fracture. (2) As the width and thickness of the angle increase the bearing capacity
of the joint improves but hysteretic behavior and energy dissipation are decreased. The recommended scopes of the parameters are:
0.6 ~0. 8 times beam depth for length of angle side; 1.2 ~ 1.5 times thickness of flange for angle connections. (3) The initial
stiffness  energy dissipation capacity and strength of the top and seat angles strengthened joints are better than those of conventional
beam-column joints it can be used as the joints in the added-storey steel frame in the earthquake areas.
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> Table 1 Angle parameters of models
. ) ‘ (mm) (mm)

BZ - -

1 140 10

2. 2 140 12

3 140 14

N 4 100 12

5 180 12
2 SOLID92 Von Mises
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Fig.3 Finite element model
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Table 3 Hysteresis loop area of models
A( mm) BZ 1 2 3 4 5
20 11714 11758 11787 11769 11118 12392
30 30784 28796 29181 29727 28710 29705
45 63103 59175 60397 64093 63442 59784
60 97673 99884 101244 106737 104901 96168
75 132686 140596 144255 149876 146581 140224
335989 340235 346894 362244 354771 338315
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Table 4 Rotational stiffness and the line-stiffness of beam
K, 0. 5i, 25i,
( x10° N/mm®) |( x 10° N/mm*) |( x 10° N/mm’)
1 67.601 1. 615 80. 750
2 69. 088 1. 615 80. 750
3 70. 552 1.615 80. 750
=50 4 67.922 1.615 80. 750
A(mm)
5 70. 509 1. 615 80. 750
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Table 5 Ductility factor and equivalent viscous

damping coefficient of specimens

8, ( mm) 6y( mm) n h,
BZ 46. 89 15. 36 3.05 0. 369
1 62. 35 17.95 3.47 0. 407
2 61. 81 17.62 3.51 0. 425
3 60. 98 17.28 3.53 0. 441
4 54.55 17. 36 3. 14 0. 446
5 62.42 17.97 3.47 0.397
3.5 AKX
7 Mises
1~3
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Fig.7 Von Mises stress distribution diagrams
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