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Nonlinear Finite Element Analysis of Ultimate Bearing Capacity of
Partially Overlapped SHS KK-joints

WU Zhen-yu, DING Yu-kun
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Abstract; Static behavior of partially overlapped square hollow section (SHS) KK-joints was
studied by finite element analysis software ANSYS involved in large deflection elastic-plastic
range. The ultimate bearing capacity and the plasticity area spread process of the overlapped KK-
joints under loading were investigated and the joint failure mechanisms and failure modes were
revealed. The ultimate bearing capacity of the KK-joints and its variation regularity with
geometric parameters were obtained. Two loading conditions were taken into account in analysis
which revealed that ultimate bearing capacity of joints and the effect of main geometric parameters
on joints’ static behavior were almost same to most joints. The results show that the strength
equation of partially overlapped SHS KK-joints covering the effect of main geometric parameters
is developed through the multiple linear regression analysis based on the results of finite element
analysis. The equation is founded to provide strength predictions to a very high degree of
accuracy by comparing with the results of finite element analysis. It can be used in structural
design as a reference.
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Fig.1 Loading and Constrain Conditions of KK-joints
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Fig. 2 Finite Element Analysis Model of KK-joints
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Tab.1 Effect of Main Parameters on Ultimate Bearing Capacity of KK-joints
TR Rl
s O/% | B |to/mm| 7 |6:/C)| Pow/kN | Z30HE e O/ % | B |to/mm| o |0:/C)| Pua/kN | ZR0H

1 25 0.4 4.0 0. 500 45 94. 66 CB,BMF 48 50 0.6 6.0 0. 500 45 245.79 BLB,CB

2 25 0.4 4.0 0. 750 45 128. 36 CB,BMF 49 50 0.6 | 10.0 0. 500 45 413. 29 CB,BMF

3 25 0.4 4.0 1. 000 45 149. 80 CLB 50 40 0.6 1.0 0. 750 45 157.13 CLB

4 50 0.4 4.0 0. 500 45 98. 26 CB,BMF 51 65 0.6 4.0 0. 750 45 163.55 CLB

5 50 0.4 4.0 0. 750 45 134. 44 CB.BMF 52 90 0.6 4.0 0. 750 45 170. 93 CLB

6 50 0.4 4.0 1. 000 45 153.62 CLB 53 50 0.6 4.0 0. 750 30 146. 27 CLB

7 80 0.4 4.0 0. 500 45 109. 84 BLB 54 50 0.6 4.0 0. 750 60 189.79 BLB.CB

8 80 0.4 4.0 0. 750 45 147.65 CB,BMF 55 50 0.6 1.0 0. 750 75 201.94 BLB.CB

9 80 0.4 4.0 1. 000 45 164. 36 CLB 56 50 0.6 4.0 0. 500 30 134.92 CLB
10 25 0.6 4.0 0. 500 45 130. 76 BLB.CB 57 50 0.6 4.0 0. 500 60 124.56 BLB
11 25 0.6 4.0 0. 750 45 156. 46 CLB 58 50 0.8 1.0 0.750 30 162.93 CLB
12 25 0.6 4.0 1. 000 45 167.72 CLB 59 50 0.8 4.0 0. 750 60 226. 46 CLB
13 50 | 0.6 4.0 | 0.500 | 45 136.12 BLB,CB 60 50 | 0.4 4.0 | 0.500 | 30 104. 01 CB,BMF
14 50 0.6 4.0 0. 750 45 161. 37 CLB 61 50 0.4 4.0 0. 500 60 96. 16 BLB
15 50 0.6 4.0 1. 000 45 172.12 CLB 62 50 0.6 3.0 0.750 45 94. 25 CLB
16 80 0.6 4.0 0. 500 45 146. 44 BLB.CB 63 50 0.6 6.0 0. 750 45 363. 40 CLB
17 80 0.6 4.0 0. 750 45 168. 18 CLB 64 50 0.6 8.0 0. 750 45 632. 40 CLB
18 80 0.6 4.0 1. 000 45 178. 43 CLB 65 50 0.6 | 12.0 0. 750 45 |1 458.00 CLB
19 25 0.8 4.0 0. 500 45 168. 23 CLB 66 25 0.4 1.0 0. 500 45 95. 80 CB.BMF
20 25 0.8 8.0 0. 500 45 421.74 CLB 67 25 0.4 4.0 0. 750 45 129. 29 CB,BMF
21 25 0.8 2.5 0. 750 45 101.51 CLB 68 25 0.4 4.0 1. 000 45 143. 45 CLB
22 25 0.8 4.0 0. 750 45 187.77 CLB 69 50 0.4 4.0 0. 500 45 104. 19 CB.BMF
23 25 0.8 8.0 0. 750 45 478. 05 CLB 70 50 0.4 4.0 0.750 45 137.97 CB.,CLB
24 25 0.8 2.5 1. 000 45 105. 47 CLB 71 50 0.4 1.0 1. 000 45 151.01 CB.CLB
25 25 0.8 4.0 1. 000 45 199. 33 CLB 72 80 0.4 4.0 0. 500 45 102.76 CB,BMF
26 25 0.8 8.0 1. 000 45 539. 34 CLB 73 80 0.4 4.0 0. 750 45 144.78 CLB
27 50 0.8 4.0 0. 500 45 169. 27 CLB 74 80 0.4 1.0 1. 000 45 156. 41 CLB
28 50 0.8 8.0 0. 500 45 412. 46 CLB 75 25 0.6 4.0 0. 500 45 137.65 BLB.CB
29 50 0.8 2.5 0. 750 45 103. 77 CLB 76 25 0.6 4.0 0. 750 45 155. 33 CLB
30 50 0.8 4.0 0. 750 45 184. 07 CLB 77 25 0.6 4.0 1. 000 45 164. 54 CLB
31 50 0.8 8.0 0. 750 45 457,14 CLB 78 50 0.6 1.0 0. 500 45 140.73 CB.CLB
32 50 0.8 2.5 1. 000 45 108. 75 CLB 79 50 0.6 4.0 0. 750 45 158. 65 CLB
33 50 0.8 4.0 | 1.000 | 45 198. 00 CLB 80 50 | 0.6 4.0 | 1.000 | 45 168. 86 CB,CLB
34 50 0.8 8.0 1. 000 45 502. 65 CLB 81 80 0.6 4.0 0. 500 45 138.95 BLB.CB
35 80 0.8 4.0 0. 500 45 164.78 CLB 82 80 0.6 4.0 0. 750 45 161.62 CLB
36 80 |0.8| 8.0 | 0.500 | 45 412. 69 CLB 83 80 |0.6| 4.0 | 1.000 | 45 169. 34 CLB
37 80 0.8 2.5 0. 750 45 103. 54 CLB 84 50 0.8 4.0 0. 500 45 164.61 CLB
38 80 0.8 4.0 0. 750 45 187.15 CLB 85 50 0.8 2.5 0.750 45 98. 44 CLB
39 80 0.8 8.0 0. 750 45 456.13 CLB 86 50 0.8 1.0 0.750 45 180. 71 CLB
40 80 0.8 2.5 1. 000 45 107. 81 CLB 87 50 0.8 8.0 0. 750 45 439.53 CLB
41 80 |0.8| 4.0 | 1.000 | 45 200. 28 CLB 88 50 |0.8| 4.0 | 1.000 | 45 190. 69 CLB
42 80 0.8 8.0 1. 000 45 501.53 CLB 89 50 0.6 6.0 0. 500 45 242.19 CLB
43 50 0.6 4.0 0.625 45 152. 18 CLB 90 50 0.6 | 10.0 0. 500 45 404. 85 CB,BMF
44 50 0.6 4.0 0. 875 45 167. 60 CLB 91 50 0.9 4.0 0. 750 45 198. 33 CLB
45 50 0.5 4.0 0. 750 45 149. 98 CLB 92 50 0.6 4.0 0. 750 30 142.76 CLB
46 50 0.7 4.0 0. 750 45 173. 00 CLB 93 50 0.6 4.0 0. 750 60 195.79 CLB
47 50 0.9 4.0 0. 750 45 199. 96 CLB
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Fig.5 Relation of Load and Displacement of Joints
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