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The Design Method and Detailed Requirements
of Bearing Capacity of Aluminum Alloy Gusset
Joint

GUO Xigonong* , XIONG Zhe' , LUO Yongfeng' , XU Han?®

(1. College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. Zhongtian Construction Group Zhejiang Steel
Structure Co. , LTD. , Hangzhou 310008, China)

Abstract; According to the theoretical study on the load-
bearing capacity of aluminum alloy gusset joint, formulae to
estimate the block shear rapture load and the local buckling
load of plate are proposed. Based on the experimental
program, numerical model is established to simulate this joint
by means of program ABAQUS. Experimental results agree
well with numerical results. Test results and statistic
regression technology are used to estimate the value of the
coefficients in the proposed formulae. Comparisons between
theoretical results and experimental results are conducted to
At last,

detailing requirements of the joint plate are proposed, and the

indicate the applicability of proposed formulae.

rationality of detailing requirements is demonstrated through
experimental results.
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Fig.1 Internal force distribution of joint
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Fig.2 Block shear rapture of part plates of specimens’’
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Fig.3 Block shear rapture modes
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Fig.4 Load-strain curves of part plates of specimens’!
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Tab.1 Equivalent strength coefficient
EREX Yi 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 90°
7 0. 641 0. 656 0. 673 0. 690 0. 707 0. 725 0. 743 0. 762 0. 780 0.799 0. 816
72 0. 960 0. 950 0. 939 0. 926 0.913 0. 899 0. 884 0. 868 0. 851 0. 834 0. 816
FCGEREX 73 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
Vs 0. 960 0. 950 0. 939 0. 926 0.913 0. 899 0. 884 0. 868 0. 851 0. 834 0. 816
s 0. 641 0. 656 0. 673 0. 690 0. 707 0. 725 0. 743 0. 762 0.780 0.799 0. 816
N 0. 780 0. 816 0. 851 0. 884 0.913 0. 938 0. 960 0. 977 0. 990 0. 997 1. 000
Y2 0. 851 0. 816 0. 780 0. 743 0. 707 0.673 0. 641 0.615 0. 595 0.582 0. 577
73 0. 960 0. 950 0. 939 0. 926 0.913 0. 899 0. 884 0. 868 0. 851 0. 834 0. 816
=EEX b2 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
s 0. 960 0. 950 0. 939 0. 926 0.913 0. 899 0. 884 0. 868 0. 851 0. 834 0. 816
Y6 0. 851 0. 816 0. 780 0. 743 0. 707 0.673 0. 641 0.615 0.595 0.582 0. 577
Y7 0. 780 0. 816 0. 851 0. 884 0.913 0. 938 0. 960 0.977 0. 990 0. 997 1. 000

7
Vi = ktf, 2,7l = Qicosgy +Q + Qscosg,  (5)
=1
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Fig.5 Central local buckling model
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Fig.6 Load - strain curves of plate

of plate in A7 specimen

central area in A7 specimen
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Tab.2 Numerical and test results of bending capacity of

A5 specimen
Miet/ (kN + m) Myex/ (kN + m) Er
3.188 2. 341 26.6%

a RBLER
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Fig.8 Comparison between test and numerical results of

A5 specimen
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Fig.9 Load-k curves of specimens
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Tab.3 k value of test results
A4(2) A5 Bl B2 C2
0. 683 0. 566 0.795 0.621 0.625

A4(D)
0. 625
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Tab.4 « value of test results

TR Quansx*) /KN t/mm a
A6 24. 89 2.25 1.059
A7 24.51 2.25 1.233
B2 28. 99 2.25 1.043
B3 25.48 2.25 1.041
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Tab.5 Parameters of specimens

S8 Bfd SH Bl SH BfE

k 0.59 o 60° o 60°
B 65.75 mm | Bl 13.50 mm | B I3 65. 75 mm
W I 65. 75 mm [ X Iz 13.50 mm || X i3 21. 20 mm
Wiy 13.50 mm || XI5 65.75 mm | =14 65. 75 mm
=1 13.50 mm || =3 2.20 mm || =1 13. 50 mm
=1 21.20mm | =1 13.50 mm | = I7 65. 75 mm

=6 PRAHBIERES
Tab.6 Block shear rapture capacity of plate

HEEX  WE O BEREEP Q/kN  V/KN Exr
. C2 2 26.87  25.45 5.3%
By ¢ %
A6 c4 27.04  25.45 5.9%
A4 145,156 50.84  47.23 7.1%
A5 f45 44.78  39.36 12.1%
. Bl f45 43.00  39.36 8.5Y
R %
B2 f45 47. 46 39. 36 17.1%
C3 156,161 40.14  39.36 1.9%
C4 61 41.10 47.23 14, 9%
0,
—d A4 {456 58.72 65. 10 10.9%
C2 612 52. 56 54, 25 3.2%

# 6 R, MIRBERAMA L, X (ORBHT R
BB X HOR 3 89 A IR AR 3R ) BF B IR E N
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Tab.7 Local buckling capacity of central area of plate
WA Qumex*1 /KN Ve /KN Ex
A6 24. 89 23.13 7.1%
A7 24.51 23.13 5.6%
B2 28.99 23.13 20.2%
B3 25.48 23.13 5.5%
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