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Abstract - Double split tee connection is a full strength-partial restrained connection that suitable for ordinary moment frame and
special moment frame which demonstrates behavior characteristics depending on the stiffness ratio of columns and beams,
changes in the geometric shape of the T-stub, number of fasteners and effect of panel zone. For the double split tee connection to
ensure structurally safe behavior, it needs to exhibit sufficient strength, stiffness and ductile capacity. This study sought to
investigate the effects of the moment-rotation angle relationship of the double split tee connection and to evaluate the initial
rotational stiffness of the double split tee connection depending on changes in the geometric shape of the T-stub. To this end, two
different double split tee connection specimens are experimented which designed to change geometric parameter values (o) of
the T-stub, and a three-dimensional finite element analysis was performed.
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Fig. 2. Geometric shape parameters of the Double Split Tee
Connection

Table 1. Geometric variables of the T-stub with o
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Table 2. Material properties of SS400 steel

Thickness F, F, E . .
(mm) | (N/mm?) | (N/mm?) | (N/mm?) ! ‘
24(Flange)| 331.13 | 529.42 | 198,982 |0.00925 | 0.16526
16(Web) | 316.24 | 496.44 | 202,163 |0.00196 |0.16979
15(Flange)| 291.66 | 449.05 | 193,800 |0.002210.19911
15(Stem) | 281.57 | 444.14 | 202,408 |0.00186|0.19741
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Fig. 3. Locations of the strain gauges and LVDTs
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Table 3. ABAQUS options for the Finite Element Analysis

Contact surface |Command Option
h
Washer contact Constraint Tie
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T-stub — Beam
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(a) Deformation of the G260-T15-B350 (b) Deformation of the G260-T15-B350 (Bottom T-stub)
Fig. 7. Deformation of the G260-T15-B400

(a) Deformation of the G310-T15-B400 (b) Deformation of the G310-T15-B400 (Bottom T-stub)

Fig. 8. Deformation of the G310-T15-B400
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Fig. 9. Moment-Rotation Relation curves of the Double Split Tee connections

Table 4. Initial Rotational Stiffness of each specimen's regression analysis according to o

FEM-Richard

TE STEXP-Richard

FEM-Richard TESTgxp-Richard

Specimen (G260-T15-B350) (G260-T15-B350) (G310-T15-B400) (G310-T15-B400)
Ko(kN-m/rad) 36,461 37,709 24,791 25,841
error*(%) 3.42 4.23
K,(KN-m/rad) 3,181 2,467 2,661 1,873
error*(%) 22.45 29.62
Mo(kN-m) 142.36 128.88 107.15 100.34
error*(%) 9.47 6.35
R’ 0.99 0.99 0.99 0.99
*Error(%)= w %100

FEM
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Table 5. Design flexure strength of each specimen

Test specimens Meaiti Mpail2 Meaiexp

P (KN-m) (kN-m) (KN-m)
G260-T15-B350|  112.26 482.46 486.39
G310-T15-B400|  89.06 482.46 411.67
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