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Abstract - A double split tee connection, which is a beam-column moment connection, shows different behavioral characteristics
under the influences of the thickness of a T-stub flange, a high-strength bolt gauge distance, and the number and diameter of a
high-strength bolt. A double split tee connection is idealized and designed that a flexural moment normally acting on connections
can be resisted by a T-stub and a shear force by a shear tap. However, where a double split tee connection is adopted to a low-and
medium-rise steel structure, a small-sized beam member can be adopted. Then, a shear tab may not be bolted to the web of a
beam. This study was conducted to suggest the details of a connection to secure that a double split tee connection with a
geometric shape has a sufficient capacity to resist a shear force. To verify this, this study was conducted to make a
three-dimensional nonlinear finite element analysis on a double split tee connection.
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Fig. 1. Double split tee connection with a shear tap
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Fig. 2. Double split tee connection without a shear tap

Table 1. Design shear strength of a shear tap

. Bearing Shear Shear Block
Analytical .

model fracture yield fracture shear

(kN) (kN) (kN) (kN)

G110-SI 282.24 253.8 181.5 255.7

Table 2. Number of added high-strength bolt of bottom T-stub

Number of Number of
Analytical model | high-strength bolt necessary
in shear tap high-strength bolt

2 2
G110-T11 3 4
4 4
2 2
G110-T15 3 4
4 4
2 2
G110-T19 3 4
4 4
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Table 3. Geometric variable of T-stub

Analytical

model Atop | Abot btop bbot Y bf tw tf g r

G110-T11-SI | 45|45 (51.5(51.5| - |200{ 7 | 11 |110| 16

G110-T11-SX | 45| 45|51.5|51.5| 75 |200{ 7 | 11|110]| 16

G110-T15-SI | 45|45 (51.5(51.5| - |200] 10| 15 |110| 24

G110-T15-SX | 45| 45|51.5(51.5| 75|200| 10| 15|110| 24

G110-T19-SI | 45| 45|51.5(51.5| - |200| 11| 19|110| 20

G110-T19-SX | 45| 45 (51.5|51.5|75|200| 11 | 19 |110| 20
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Fig. 3. Geometry variables in T-stub failure modes

Table 4. Fiexural strength of double split tee connections

Analytical | My 1 | Mrgiro | Mris | Mpgit,a | Mgt s
model | (kN-m) | (kN*m) | (kN-m) | (kN -m)| (kN-m)

G110-T11 | 416.8 | 377.92 | 72.35 | 206.7 | 511.46

G110-T15 | 418.37 | 546.43 | 139.44 | 224.15 | 513.42

G110-T19 | 418.37 | 602.74 | 226.52 | 240.74 | 513.42
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Fig. 4. Double split tee connection analytical models

Table 5. Material properties of beam and column

F;/ Fu E
) 2 2 &y &y
(N/mm”) | (N/mm®) | (N/mm°)
325 490 205,000 0.001585 0.08158

Table 6. Material properties of shear tap, stiffner doubler plate
and continuity plate

F F, E
Y 2 2 2 81/ 811
(N/mm*) | (N/mm®) | (N/mm°) k
235 400 205,000 | 0.001146

Table 7. Material properties of high-strength bolt

3 F, E
- 2 2 &y &u
(N/mm*) | (N/mm®) | (N/mm°) k
900 1000 205,000 | 0.003886 | 0.08388

Table 8. ABAQUS options for the finite element analysis

Contact surface Command,|

T-stub - Column

Option

adjust
allow | only

T-stub - Beam o '
1nite |separation| to
T-stub - Bolt contact | .. . P
sliding| after [remove
Beam - Bolt

contact | over
closure

Column - Bolt

Column - Doubler plate

Column - Continuity plate

mpc tie
Column - Shear tap

Beam - Stiffener
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(b) G110-T11-SX analytical model

Fig. 5. Stress contours of double split tee connections (continued)
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(d) G110-T15-SX analytical model

Fig. 5. Stress contours of double split tee connections (continued)
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Fig. 5. Stress contours of double split tee connections
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Fig. 6. Moment-Rotation hysterisis curve of double split tee connections
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Table 9. Energy dissipation capacity of double split tee

connections
Analytical models E,
G110-T11-SI 86.8255
G110-T15-SI 103.8740
G110-T19-SI 113.5250
G110-T11-SX 76.7566
G110-T15-SX 99.2410
G110-T19-SX 100.9010
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(a) Energy dissipation capacity of double split tee connection
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(b) Energy dissipation capacity of double split tee connection
without a shear tap

Fig. 7. Energy dissipation capacity according to the T-stub
flange thickness variation
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