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Finite element analysis of aluminum alloy beam-column nodes connected
by top-bottom corner-piece high-strength bolts

CHEN Peixu, ZHANG Zheng, FENG Ruoruo
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; With the top-bottom corner-piece high-strength bolts to connect the aluminum alloy beam-column
nodes as the research object, a numerical model was established with the finite element software, and the ac-
curacy of the finite element was verified according to the experimental data. The effects of axial compression ra-
tio, thickness of joint domain and thickness of the top and bottom corner-piece on the mechanical properties of
the joints were discussed. The bending moment-rotation curve calculated by the calculation example was further
analyzed, and the approximate analytical formula of the shape coefficient in the three-parameter model was fit-
ted and regressed. Results show that the joints can exhibit good seismic performance under appropriate axial
compression ratio, joint domain thickness and top-bottom corner section thickness. The proposed approximate
calculation formula for the shape coefficient is more accurate and reliable, and provides a theoretical basis for
the actual engineering connection design method.
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Fig.1 Node structure diagram (unit;: mm)
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Tab.1 Calculation results of different axial compression ratios

o F..7 XE/
BHaS  #EH
KN-m™') kN (kN - m)

7ZY1 0.0 4 623 102.6 15.2
7Y2 0.2 4 896 104.9 16.0
7Y3 0.4 5203 102.6 16.6
7Y4 0.6 5 388 100.6 17.7
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Fig.4 Hysteresis curve and skeleton curve with different axial load ratios
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Fig.5 Hysteresis curve and skeleton curve with different node domain thicknesses
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Tab.2 Calculation results of different node

domain thicknesses

S R, K/ Fo/ XE/
s mm  (kN-m™) kN (kN + m)
D1 3 3512 66.9 19.3
D2 5 4102 96.3 18.3
JD3 7 41795 119.6 16.0
JD4 9 5021 121.5 15.2
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Tab.3 Calculation results of different corner-piece

thicknesses
B fiEREE, K/ Fow/ YE/
G5 mm  (kN-m™") kN (kN + m)
L1 6 4 416 86.5 15.8
LJ2 8 4 689 108.3 16.3
L3 9 4 815 113.2 16.0
LJ4 10 4 934 117.0 16.1
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Fig.6 Hysteresis curve and skeleton curve under different part thicknesses
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Fig.7 Schematic diagram of the implications of

influencing factors

BB 2~ A EGERE ¢ WUETE 8~ 14 mm,
B S~T7 B by, Ex{ﬁf 220 ~ 260 mm , &1
8~ LOME AR ¢, HUEAE 5~ 11mm, Ay 26 4>
T F B ISEE By BUE 6~ 10 mm , F (4
K 1 BUH 100 ~ 150 mm, BEHIHEE p. Al g, BL
30~60 mm, B2 [H] 1 p, Fl g, 73 HIHL 35 ~50 mm F
30~60 mm, SRR E AR d B 14~ 18 mm , B84 [H] 5
s Al p BL 60 mm A1 40 mm , GliEH w B 0.2~0.8,



553 3]

WREFIE, 45 . TOURC AR B g s MR S A e 1Y A BROC 0 273

XFAE 36 /> RS HEA TR TR i, AR
PETH AT 2 B AR - R f M 42, 25 571 0 4 W
JE R FRES AR AE, 2 T 280 - e i i) =258

B 5 3 B o3 M 9 7 TR R A A BB R AR &R
Bon ATHLE 2 4 IR T SRR RIE AR
BRI R R BIUE(E

R4 BEBIBMERIE MRESEMRRKRE

Tab.4 Summary of initial stiffness, ultimate bending moment and shape coefficient
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