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Load-bearing Capacity of Aluminum Alloy T-
stub Joints

XU Han, GUO Xiaonong, LUO Yongfeng
(Department of Building Engineering, Tongji University, Shanghai
200092, China)

Abstract: On the basis of Kulak prying model, the formulas
for calculating ultimate load-bearing capacity of T-stub joints
in Chinese code and European code are verified and compared.
Tests of 25 T-stub joints consisting of 9 groups are conducted.
Furthermore, large-scale of numerical parametric analysis is
performed to investigate the influence of several geometrical
parameters on the behavior of aluminum alloy T-stub joints
including failure modes, ultimate load-bearing capacity and
effective length of flanges. Based on the test results and
numerical results, the model and assumptions of T-stub joints
are modified. Finally, the correction formulas based on EC9

are obtained.
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Tab.1 The main dimensions of each group of test specimens
RIS RIS B JE MR T¢/mm Dy/mm L./mm La/mm Lg/mm L/mm fiu/MPa
G1 T-M12-1~T-M12-3 WP SRR 5 12.5 170 15 31.6 100 637. 32
G2 T-M14-1~T-M14-3 WP SRR 5 14.5 170 15 31.6 100 861. 75
G3 T-M16-1~T-M16-3  RItEER 5 16.5 170 15 31. 6 100 713. 95
G4 T-M5-1 SR T B4 5 5.5 200 10 21.5 70 839. 04
G5 T-M5-2~T-M5-4 SRR T A4 6 5.5 50 10 20 65 839. 04
G6 T-M5-5~T-M5-7 SRR T A4 6 5.5 50 15 15 65 839. 04
G7 T-M5-8~T-M5-10 X%k T 4 6 5.5 70 15 15 65 839. 04
G8 T-M6-1~T-M6-3 SR T B4 5 6.5 65 15 17 65 724.92
G9 T-M6-4~T-M6-6 SRR T A4 5 6.5 70 15 17 65 724.92

a H—Lik b 58 ik

R2 BASHEMRBERTFHE

Tab.2 The average results of tension tests for aluminum

alloy
RGNS E/MPa  fu/MPa  fo2/MPa  &,/1078 n
SEH{E 67 738 290. 27 253.43 57 286 24,72
YRR 3, AIE A A WA B T R
i / / i . i i

a Gl

b G2

cG3

c iR
B3 #MoikieRA
Fig.3 Some of photographs of tests
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Fig.4 Photographs of different groups of damaged aluminum T-stubs
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Tab.3 The ultimate bearing capacity and failure mode of each test

P “ FEM” 2 7 o L iy £k 2 188 1 A7 PR TR S 2R 75
“ECO”FRn gkt ECO AR, |/ 5 p“M5”

RNK

FI M5 B2, R 2R HE. 18] 6 FriRie i B R 4

e=Lx/Le. #50 ECO A S T MR YA FRIT
ik, THE 45 R o, 7T L ECO By A R A R

e

TR SEI GB50429 EC9 AR BIEA RS
4s ‘;’;ﬁ Fe W BRER Fo MWK Fo B Fu B35 Fo 8% Fs Fs  Fu  F
/KN B &S /KN R /KN R kN B /KN R Fe Fe Fie Fee
T-Ml2-1 5102 1 0.65 0.52 0.76 0,71
Gl T-MI12-2  44.44 1 1 33.4 1 26.38 1 3897 1 3604 1 0.75 0.59 0.8 0.8l
T-M12-3  50.08 1 0.67 0.53 0.78 0.72
T-M14-1  65.84 1 0.51 0.40 0.88 0.57
G2 T-M14-2  63.48 1 1 33.66 1 26.32 1 57.76 1 37.27 1 0.53 0.41 0.91  0.59
T-M14-3  64.06 1 0.53 0.41 0.90 0.58
T-M16-1 64.78 1 0.52 0.40 0.95  0.60
G3 T-M16-2  62.66 1 1 33.66 1 26.16 1 61.8 1 3875 1 0.54 0.42 0.99 0.62
T-M16-3  67.36 1 0.50 0.39 0.92 0.58
G4 T-M5-1 24.90 2b 2b  17.07 3 14.05 2a 21.60 2b 14.38 2b 0.69 0.56 0.87 0.58
T-M5-2 18.10 2b 0.75 0.78 0.93 0.83
G5 T-M5-3 16.60 2b 2b  13.53 2 14.19 2a 17.84 2b 14.94 2b 0.8 0.85 1.02 0.90
T-M5-4 18.30 2b 0.74 0.78 0.92  0.82
T-M5-5 21.60 2a 0.74 0.78 0.93  0.83
G6 T-M5-6 22.30 2b 2b 16,08 2 16.80 2a 20.80 2b 17.97 2b 0.72 0.75 0.90  0.81
T-M5-7 22.20 2b 0.72 0.76 0.91  0.81
T-M5-8 26.00 2b 0.66 0.75 0.85 0.85
G7 T-M5-9 25.96 2b 2b  17.07 3 19.62 2a 23.12 2b 22.21 2b 0.66 0.76 0.86 0.86
T-M5-10  26.00 2b 0.66 0.75 0.85 0.85
T-M6-1 26.40 2b 0.68 0.65 0.90 0.73
G8 T-M6-2 26.90 2b 2b  17.95 2 17.14 2a 23.87 2b 19.28 2b 0.67 0.64 0.89 0.72
T-M6-3 26.30 2b 0.68 0.65 0.91 0.73
T-M6-4 30.10 2b 0.64 0.6l 0.86 0.68
GY T-M6-5 28.30 2b 2b  19.13 2 18.46 2 27.05 2b 20.58 2b 0.68 0.65 0.92  0.73
T-M6-6 29.90 2b 0.64 0.62 0.87 0.6
R BT HE 0.65 0.62 0.89 0.73
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Fig.9 The results of correction formulas to the models
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