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Abstract - T-stub connection is a type of connection classified as semi-rigid connections, and domestic design guidelines are not
clear. Therefore, in this study, the flange thickness and gauge distance of the T-stub connection were used as geometrical
variables to use as basic data for the domestic design guidelines of the T-stub connection, and experiments and 3D FEA(finite
element analysis) were conducted. Through this, we identify the effect on the tensile force-displacement relationship according
to the geometrical variable and propose a predictive model of the T-stub connections that is subjected to axial tensile force. As
a result, it was confirmed that it was similar to the initial stiffness value of the 3D FEA model.
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Fig. 2. Failure mode of T-stub
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Table 1. Material properties of T-stub

Fy F, E Elongation
(N/mm?) (N/mm?) (N/mm?) (%)
363.3 515 201,400 39.3

Table 2. Shape parameter of T-stub connections

I g a dy p
(mm) (mm) (mm) (mm) (mm)
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Fig. 3. T-stub connection experimental test
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Table 3. Abaqus option
Contact surface
Command Option
Master surface Slave surface

T-stub Plate

Bolt T-stub Contact Finite sliding Allow separation Adjust only to
after contact remove over closure

Bolt Plate

S, Mises
(Avg: 75%)

+8.185e+02

+4.248e+01

(a) T12-G210

Fig. 4. Stress distribution of the T-stub
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Fig. 5. Deformation—tensile load curves of the T-stub
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Table 4. Comparison data of the experimental and FEA

Initial stiffness Plastic stiffness Reference strength
9 2
Specimens K, Error’ K, Error’ Yo Error’ R
(KN/mm) (%) (KN/mm) (%) [kN] (%)
Testgxp (EM-T12-G210-1) 298.02 7.08 10.91 6.88 303.57 11.88 0.99
Testexp (EM-T12-G210-2) 331.77 3.81 12.89 9.56 301.53 12.64 0.99
FEM (T12-G210) 319.13 - 11.66 - 339.63 - 0.99
Testexp (EM-T15-G210-1) 462.85 10.17 18.42 5.82 493.35 0.11 0.99
Testexp (EM-T15-G210-2) 510.88 0.19 13.66 27.01 525.40 6.00 0.99
FEM (T15-G210) 509.90 - 17.35 - 493.90 - 0.99
*Error (%): | Testgxp — FEM % 100
Testexp
K, - Kp) A Table 6. Shape parameter of T-stub used in FEA
K(8) = +K,-A ™
AT 1/n
1+ e p) FEA . 173 tw g a db
Yo specimens (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
. AM-T09-G160 | 9 9 160
71 A, K: 73 (kN/
714, 010( mm), AM-T09-G210 | 9 9 | 210
- A7
Yo = iE%(kN)’ AM-T09-G260 9 9 260
= APATS
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- ANA VA
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Fig. 6. Load—displacement curve of T-stub used in FEA
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Fig. 7. Stress distribution of T-stub used in FEA
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Table 7. Initial stiffness and plastic stiffness of T-stub used in

FEA
FEA ' K. K,
specimens” @ (kKN/mm) (kKN/mm)
AM-T09-G160 17.01 300.37 17.51
AM-T09-G210 19.65 136.41 13.71
AM-T09-G260 21.51 72.03 10.88
AM-T12-G160 9.20 675.94 16.03
AM-T12-G210 10.76 289.84 12.62
AM-T12-G260 11.86 152.54 10.27
AM-T15-G160 5.60 1,074.81 21.43
AM-T15-G210 6.66 546.35 13.31
AM-T15-G260 7.41 291.64 10.53
AM-T18-G160 3.65 1,601.37 23.40
AM-T18-G210 4.44 794.45 17.18
AM-T18-G260 4.99 45431 12.42
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Table 8. Initial stiffness and plastic stiffness of T-stub used in FEA
. , K, Ke Error’
FEA specimens a (kN/mm) (kN/mm) (%)
AM-T09-G160 17.01 300.37 297.82 1.88
AM-T09-G210 19.65 136.41 142.79 4.47
AM-T09-G260 21.51 72.03 69.16 4.16
AM-T12-G160 9.20 675.94 649.05 4.14
AM-T12-G210 10.76 289.84 323.93 10.52
AM-T12-G260 11.86 152.54 161.66 5.64
AM-T15-G160 5.60 1,074.81 1,071.68 0.29
AM-T15-G210 6.66 546.35 551.14 0.87
AM-T15-G260 7.41 291.64 283.43 2.90
AM-T18-G160 3.65 1,601.37 1,572.88 1.81
AM-T18-G210 4.44 794.45 833.52 4.69
AM-T18-G260 4.99 454.31 441.71 2.85
"Error (%) = |u x 100
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