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ABSTRACT : The double split Tee connection, a type of full strength-partially restrained connection, has adequate flexural
strength according to the changes in the thickness of the T-stub flange and the gauge distance of the high-strength
bolts. Moreover, the double split Tee connection is designed and constructed with seismic connections that have enough

ductility capacity applicable to ordinary moment frame and special moment frame by grade of steel, size of beam and

column and geometric connection shape. However, such a domestic research and a proposal of a suitable design formula

about the double split Tee connection are insufficient. Thus, many experimental and analytical studies are in need for

the domestic application of the double split Tee connection. Therefore, this study aimed to examine and suggest

feasibility of a design formula of the double split Tee connection of FEMA.

KEYWORDS : double split Tee connection, full strength-partially restrained connection, ordinary moment frame, special
moment frame, three-dimensional nonlinear finite element analysis, cyclic loading
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Fig. 1 Geometric Shape of the Double Split Tee Connection
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Table 1. Geometric Variables of the T-stub Specimen

(Unit: mm)

Specimen by |ty |t | G| 7| a b c
G260-T15-B350| 350 | 15 | 15 |260| 22 | 45 |122.5| 263
G310-T15-B400| 400 | 15 | 15 |310| 22 | 45 |147.5]| 263
G260-T21-B350| 350 | 13 | 21 |260| 22 | 45 [123.5] 273
G310-T21-B400| 400 | 13 | 21 |310| 22 | 45 | 148.5| 273

G260-T15-B350

Width of the T-stub Flange (mm)

Thickness of the T-stub Flange (mm)

Gauge Distance of High-Strength Bolts (mm)
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Fig. 2 Stress-Strain Relationship Curve of the
T-stub Steel Material

Table 2. Material properties of the T-stub specimen

Fy Fu € € E 5 Eh
(N/mm®) | (N/mm®) v u (N/mm®) |(N/mm?)
538.5 | 694.2 |0.002371/0.210137|228,062.2| 755.4
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Fig. 3 Three-Dimensional Nonlinear Finite Element
Analysis Mode! of the Double Split Tee connection
under Static Load
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Table 3. Calculation of Panel Zone Thickness and Column
Flange Thickness of each specimen (Unit:mm)

Panel Zone Column Flange
. Thickness Thickness
Specimen
tpz,FEM tpz t(f , FEM t(f 1 trf ,2

G260-T15-B350| 16 7.90 24 | 52.78 | 67.17

G310-T15-B400| 16 7.90 24 | 52.78 | 67.17

G260-T21-B350| 16 7.88 24 | 52.78 | 67.17

G310-T21-B400| 16 7.88 24 | 52.78 | 67.17
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Fig. 4 Moment-Rotation Relationship Curve of the
Double Split Tee Connection under Static Load



Table 4. Regression analysis results of the Double Split
Tee Connection of each Spscimen

Specimen A & My n | R?
(kN - m/rad)|(kN - m/rad)| (kN - m)
G260-T15-B350 41,143 2,324 | 257.62 |4.31/0.99
G310-T15-B400 25,602 2,187 | 197.42 |4.85/0.99
G260-T21-B350 88,571 2,657 | 458.08 |3.33/0.99
G310-T21-B400 60,729 1,003 | 411.78 |2.82/0.99
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Fig. 8 Stress Distribution Change of the
High-Strenth Bolt (G260-T15-B350)

2.3.2 WSS W AT faesdy 2%

HHESlEE e T ol8AF Sie fskd ABAQUS
9] +PLASTIC %9 Kinematic Hardening §4& ©l%
e ;S];ﬁl—a}%:.g- dk= 7(4%1—‘2‘9} Zo% :5“5‘ 2d2 ZH:O‘H}H%]’%
o NSRS TR PR duiriattsEe A
alo] HIETL FES ANTEE 2o A Belelnt v
Bz WgRlo] WAL o]&3lo] 71Eslx, FEMA350¢]
AME B 7H AlolE siRlS 283t Fig. 9 dehd
23k o] RHERLIEE ofd] ulet MAS Alofsiit

0.06

0.04

0.02 ~

0.00 4

beye. deye.
-0.02 - Zeye.
Zeye.

Displacement (mm)

2eye.
-0.04
2eye.

2cye.

-0.08 T T T T T T
4] 10 20 30 40 50 60

Step
Fig. 9 Cyclic Displacement Loading History

Fig. 10& 923158 e 318 228 T HEHd o
3 RHE-3AZ o|E I Ui Ao, 7} R
BEE-SAZ o]HFHE AT oz AR o
7] 22F58 S Hrl8I ). Table 5ol Yehd Ax} 2o] 18
EE AolA At S7RIAY T-stub EHA9] A7 7+
2% o ouyx] 2sEol FUlEIIT

516 s=z7xsts =28 mud 537 1203) 20124 109

B
> 400 -
=
B
o
£
=]
=
""""""" = Jlld.l;ur__
005 004 -00d -0.02/-0 7 00f 0of 003 004 005
Rotation(rad.)
Cyclic Load
400 J
(a) G260-T15-B350
E
'z 400
=
=
o
=]
=
"""""""""""""" fail 3
I T T i T T T 1
-0.05 -0.04 -0.03-0.0¢ B A 002 003 004 005
Rotation(rad.)
—— Cyclic Load

(b} G310-T15-B400

600

Moment(kN-m)

T T
-0.03 -0.02 08174 B . 0.03

Rotation(rad.)

—— Cyclic Load

(c) G260-T21-B350

&
o
o

Moment(kN-m) e
L

e ATy —T T —
-0.04 K -0 A . | 0.03 0.04
Rotation(rad.)

|— Cyclic Load|
-400
(d) G310-T21-B400

Fig. 10 Moment-Rotation Relationship Curve of the
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Table 5. Energy Dissipation Capacity of each Specimen

Specimen Enerey (IID(IIESHEU (I)Qd?apacity
G260-T15-B350 14.23
G310-T15-B400 16.75
G260-T21-B350 5.95
G310-T21-B400 9.04
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(a) Upper T-stub (A4, = 330.14 kN'm)

{(b) Lower T-stub (/M

, = 330.14 kN'-m)

Fig. 11 Stress Distribution Change of the T-stub under
Cyclic Load (G310-T21-B400)
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