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Experimental Research on Load-bearing

Behavior of Aluminum Alloy Gusset Joint

GUO Xiaonong® , 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: Taking the influence of thickness of joint plate,
shear connector and loading scheme on the load-bearing
behavior of aluminum alloy gusset joint into consideration,
experiments including 14 aluminum alloy gusset joint
specimens were carried out. First, the experimental program
was introduced in detail. Subsequently, the collapse
phenomena of joint specimens are described. It is found that
their failure modes mainly involve the block shear rupture of
the top plate and the local buckling of the bottom plate. The
joint plate is mainly subjected to hoop stress when the joint is
under primary bending moment. The increase of thickness of
joint plate can enhance the load-bearing capacity of joint
effectively. The shear connector C can improve the global

behavior of joint efficiently.
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Fig.1 Gusset joint specimen
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Tab.1 Information of gusset joint specimens

ROV g omaest o | B0 PSR g mape TEEE g
Al 6. 00 x 6 FFhn#R £ Bl 2.25 B 6 FEinEk L3,L6 £
A2 5. 00 x 6 FFhn#R £ B2 2.25 B 3 FEInER L3,L6 L1,L3,L5
A3 5. 00 yn 2 FFINER L3,L6 B3 2,25 B 2 ¥ L3,L6 L3,L6
Ad 2.70 i 6 FEInEL S C1 6. 00 C%  6FFINE 27 e
A5 2.25 x 6 FFinER 478 C2 2.25 C2 6 FEnzER e £ %R
A6 2.25 x 3FFMIE L1,L3,L5 C3 2,25 C% 3 FFmE: A L1,L3,L5
A7 2.25 yn 2 FFINER L3,L6 C4 2,70 C% 2 ¥ 28 L3,L6
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joint plate of Specimen A5
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Tab.2 Results of tensile test

B [t =N=v) Je Mg B/ bihsRE/
MPa MPa MPa
* ER 69 088 184, 40 213. 58
H #kt 65 364 177. 40 206. 80
AR
A2-70 206 000 470, 00 725. 00
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Tab.3 Results of the tests

NG PilIEsE i FEBIRHE B FARTE /KN
Al 6 FFINER AR L1 Sl PaRGRES a7 10.146
A2 6 FFINER AT L2 RFR FE AR, T AT b v 8 Y s 2 35 PaRGRES a7 9.752
A4 6 FFME LW EREERX c4,c5,c6 B HBX 45,156 HORFIBIAIR A BHOR BB RER 6. 663
A5 6 FFINE  EWEAREEX 4,5 R E B 45,156 SURBIBIHEIR AR BCR B B IR 5.548
Bl 6T NER B ABREERK cd, o5 K EHHIX 45 BoRB TR AR BCR B B IR 5.924
C1 6 FFimE A4 L3 K& L4 S A m bR 4GB TR IR 10. 940
C2 6 FFME B EREER 6,cl,c2 B EHBKX 161, 2 HORPIBTAIR A BRHOR BB RR 6. 045

Se e . e AR BCIR B BTN
A6 3 FEIER ﬁ;ig%{é& o HURBIBTHEIR ; T 84 B i X 161,134 5 b e X o B R 11, 405
5 AR A i XU iR
A AR o5 % B IK 123,034, 145 BORRDE, T o ORISR
B2 3 AT hnE N T B R e iR 12. 200
)fi’rﬁEEEleGl &*‘L‘E%%Emﬁ %"ﬁ’rﬁﬁ mgﬁﬂﬂbﬁﬂ:
C3 3 FEIER gg;frﬁé%& c5,c6,cl,c2 K B HX 156,161,112 Bukhr 5 5 A R BT 10, 239
T L6 Je 3Bk e 2ok, 351 5 | AR AP R 2 R T 4 il A0
A3 2FFIME T IS AT e 2 FF A R B S e iy 24. 976
. N 5 A R R
A7 2FFNER T AR A MK 134,56 B KRl A ] P SO AR 14,778
s N 5 M e KU AR
C4 2AEINE. BN EHGEREK o6,cl R HBKX 61,012 JRBISTHIR 1 AR R B B IR 16. 991
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Fig.11 Photos of specimens after testing
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Tab.4 Information of bearing capacity of all the specimens

Prwis Ny /kN Mg/ (kN « m)

R L1 L2 L3 L4 L5 L6 L1 L2 L3 L4 L5 L6
Al 4.819  —2.577  8.501 7.414  —3.958 9,152 5,828  5.591  2.982  4.346  5.841 5.514
A2 —2.782 —13.086  2.791 —0.850 1.161 —15.856 5,585  3.853  4.013  3.446 3,987 4,036
A4 1118 —1.052 4,284 3.500 2.928  4.485 2.279 3,013  2.574  2.831  2.721 2.778
A5 —10.131 1.606  1.983 2.123 3.633 —1.613 1.842  2.527  2.285  2.495 2,388 2.508
Bl 0.908  —2.105 —0.740 —3,760 1.273 —0.774 2.799  2.427  2.578  2.543  2.546 2. 437
Cl —6.073  —5.467  8.093 —4.442  —9,139 —0.116 5.369  5.827  5.979  5.997 5,265 3.616
C2 1. 373 0.794 1,845 0. 382 0.018  0.318 2.621 2647  2.478  2.653  2.696 2.428
A6 2,771  —0.656  2.371 4,295 1.038 —1.097 2.564  2.415  2.528  2.490  2.541 2.429
B2 4,298  —1,518 3,647 1. 688 4,756 —2.338 2.884  2.460  3.081  2.294  2.863 2.518
C3 1.037 1.940  0.900 3. 362 1.699  1.576 2.098  2.602  1.860  2.526 2,227 2. 406
A3 12.858 28,044 4,084  11.414 18.247  1.052 4,505  4.232  2.885  4.131  4.620 3. 200
A7 1. 303 0.242  4.466 1.223 1.781  4.360 1.881  2.175  2.525  2.163  2.023 2. 669
B3 —2.039 1.028  2.359 2.593 3.727  3.631 2.325  2.532 2,293 2187  2.734 1. 944
C4 —0.215 1,749 4,141 3.618 2.372  0.490 2,409 3,142 2,328  2.322 2,910 2.323

R A SARRAR AT 1/ kN TN S AR AERY 1 /KN

w5 L1 L2 L3 L4 L5 L6 L1 L2 L3 L4 L5 L6
Al 60.69  54.62  34.07  47.17  56.44  59.72 —55.87 —57.20 —25.57 —39.75 —60.39  —50.56
A2 54,46 31,99  41.52  34.03  40.45 32,43  —57.24 —45.07 —38.73 —34.88 —39.29  —48.29
A4 23,35  29.60 27.88  30.06  28.68  30.02 —22.23 —30.66 —23.60 —26.56 —25.75  —25.54
A5 13.35  26.07  23.84  26.01 25,70  24.27 —23.48 —25.13 —21.86 —23.89 —22.07 —25.89
Bl 28,44 23,22 25,41  23.55 26,10 23.98 —27.54 —25.32 —26.15 —27.31 —24,82 —24.76
Cl  50.65 55.54  63.8  57.75  48.08 36,10 —56.73 —61.00 —55.74 —62.19 —57.22  —36.22
C2 26,90  26.87  25.70  26.72  26.97  24.44 —25.52 —26.07 —23.8 —26.34 —26.95 —24.12
A6 27.03  23.82  26.47  27.04 25,93  23.74 —24.26 —24.48 —24.10 —22.75 —24.89 —24.83
B2 30.99  23.84 32.64  23.79 31.01 2401 —26.69 —25.36 —28.99 —22.10 —26.25 —26.35
C3 21,50  26.99  19.05  26.94  23.12 24,85 —20.46 —25.0 —18.15 —23.58 —21.42 —23.27
A3 51.48  56.34  30.89  47.01  55.33 32,52 —38.63 —28.30 —26.81 —35.60 —37.08 —31.47
A7 19.46  21.87  27.48  22.24  21.12  28.87 —18.16 —21.63 —23.02 —21.02 —19.34 —24.51
B3  22.23 25.83  24.11  23.17  29.20  21.25 —24.27 —24.80 —21.75 —20.58 —25.48 —17.62
C4  23.99 3230  25.35  25.02  30.29  23.47 —24.20 —30.55 —21.21 —21.41 —27.92 —22.98

IR ) BRI N Z L, RER R ET SRR .
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Fig.12 Load-strain curves of the joint plate
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