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Initial Bending Stiffness of Aluminum Alloy
Gusset Joint

GUO Xiaonong* , XIONG Zhe' , LUO Yongfeng* , XU Han?
(College of Civil Engineering, Tongji University, Shanghai 200092,
China; Zhongtian Construction Group Zhejiang Steel Structure Co.
Ltd. , Hangzhou 310008, China)

Abstract: The bending deformation of aluminum alloy gusset
joint could be divided into three parts: the deformation of the
central area of the plate, the relative displacement between
the plate and the member and the bending deformation of the
member. The formula to estimate the initial bending stiffness
of aluminum alloy gusset joint is proposed through analyzing
its bending characteristics. According to the joint tests, the
main mechanical behavior of moment-rotation curves is
investigated. Numerical simulations of the gusset joint are
established through software ABAQUES. The initial bending
stiffness obtained from the numerical results agrees well with
the experimental ones. Based on single parameter analysis,
the influence of the thickness of plate, the height of member,
the number of bolts and the radius of plate on the out-of-plane
initial bending stiffness of this joint are studied. Finally, the
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comparison of the theoretical results, the numerical results
and the experimental results is carried out. It is indicated that

the theoretical formula is suitable for the design of this joint.

Key words: aluminum alloy; gusset joint; initial bending

stiffness; numerical simulation; theoretical formula
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Fig.2 Local deformation of the gusset joint subjected

to bending moment
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Fig.5 Relative displacement between the plate and

the member
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Fig.8 Bending moment-rotation curves of the

specimens with six loaded members

F1 MBREAREER
Tab.1 Experimental results for the initial

bending stiffness

R 5 T RARE BE /mm K/(kN - m)
Al 6. 00 441
A? 5. 00 385
C1 6. 00 505
Ad 2.70 376
A5 2.25 325
Bl 2.25 395
C2 2.25 475

B2 Y8R e T AR BROTAR AL, F TR
AT R RIAA P NI BE. AL HEAT 40T /4L DA
X R AR KA TR, 28 IR AR A, XoF 230 35
RBEATEN ; @ A5 RIRSUR B R (N2 i s O BT 1R
R TUR AR s @75 R IR K5 FLEE [A] i LB LA
A58 VRS ASE SE1 M0 28K ) S R A S ok [ AR A ) E 35 (TR
9.

A BROTARERL b B A A 34 2R F 2t 4 FHL o3 3.
76 C3DSR AL, A& R 2325 R 4N 10 Fiis. B v
AT A P9 P L BB R A A X SR AR L. A RE A Sk
X R AT BE . O i T84T 5 FLEE A8 3R
NN TG TE BRI HAR R AT 375 SR ER 4 s @ B2
S5 b B4 A 2 LA BB A 2R T O SR L ; T RS AT

10 FTEERITERETRSS
Fig.10 Mesh configuration of the finite element model
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4F J kN *m
El K=367kN.m . rad"' HRES K K K» K;
é st/ T T-3 348 1 425 923 921
SoL LT T-4 364 1987 862 922
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/ . . . . ——:;ﬂﬂﬁ?ﬁﬁi . T-7 369 3 857 736 914
0 001 002 003 004 005 006 007 -8 370 4575 72l 910
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Tab.4 Comparison between theoretical and numerical

results for the bending stiffness

BHARNIEE/ &N« m)

RS /%
e ; " R BEAS x40 R /%
T-3 100 3 10 140 T-3 333 348 4,3
T—4 100 4 10 140 T4 352 364 3.3
T-5 100 5 10 140 T-5 364 366 0.5
T %51
T-6 100 6 10 140 T-6 373 367 1.6
-7 100 7 10 140 =7 379 369 2.7
T-8 100 8 10 140 T-8 384 370 3.8
H-60 60 5 10 140 H-60 123 133 7.5
H-80 80 5 10 140 H-80 227 235 3.4
H %51
H-120 120 5 10 140 H-120 537 535 0.4
H-140 140 5 10 140 H-140 745 731 1.9
N-6 100 5 6 140 N-6 277 298 7.0
N %5
N-8 100 5 8 140 N-8 326 329 0.9
R 251 R-160 100 5 10 160 R-160 364 385 5.5
- R-180 100 5 10 180 R-180 358 363 1.4
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Tab.5 Comparison between the theoretical and experi-
mental results for the bending stiffness

. WIHEWIEE/ (KN » m)

w45 *a0 26 &/%
Al 373 441 15.4
A2 364 385 5.5
A4 326 376 13.3
A5 312 325 4.0
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