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Development of Connection Details for a Double Split Tee Connection
Without a Shear Tab
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Abstract - The double split tee connection, a type of beam-to-column moment connection, exhibits different behavioral
characteristics according to changes in the thickness of the T-stub flange, the gauge distance of the high-strength bolt, and the
number and diameter of high-strength bolts. In general, the double split tee connection is idealized and designed so that a T-stub
fastened to the top and bottom supports a flexural moment, and a shear tab supports a shear force. However, if the double split tee
connection is applied to low-and medium-rise steel structures, the size of the beam member becomes small, and thus the shear tab
cannot be bolted to the web of a beam. In this regard, this study was conducted to propose connection details to ensure that the
double split tee connection with a geometric shape can display sufficient shear resisting capacity. To this end, experiments were
conducted using full-scale specimens for the double split tee connection.
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(a) Double split tee connection with a shear tab

Fig. 1. Geometric shape of Double split tee connection without

(b) Double split tee connection without a shear tab
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(b) Geometry for prying forces and bending of T-section flanges
Fig. 2. Geometry variables in T-stub failure modes
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(b) Double split tee connection without a shear tab

Fig. 3. Double split tee connection experimental specimens

Table 1. A comparison of design shear strength values of the

shear tab
Shear tab model Desfzhzl;iaia;trfiigh of
Bearing fracture 552.96
Shear yield 270.72
‘ Shear fracture 203.04
i 8 Block shear 325.44
N Weld fracture 296.35
Bolt fracture 188.4
Bearing fracture 725.76
Shear yield 389.16
g Shear fracture 354.24
‘N Block shear 414.27
g Weld fracture 426.01
Bolt fracture 282.6
Bearing fracture 898.56
Shear yield 507.60
v Shear fracture 505.44
” Block shear 503.10
:r , Weld fracture 555.66
Bolt fracture 376.8
Bearing fracture 1071.36
Shear yield 626.04
i | Shear fracture 656.64
_? Block shear 591.93
? Weld fracture 685.31
Bolt fracture 471.00
Bearing fracture 1244.16
: Shear yield 774.48
i Shear fracture 807.84
: § Block shear 680.76
Weld fracture 814.97
: Bolt fracture 565.20
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Table 2. The number of high-strength bolts added to the Table 3. Geometric variables of T-stub (unit:mm)
bottom T-stub flange E - o
Xperlm?n a Atop| Abot btop bbot Y bf t\\ tf g r
. Number of test specimen ’
Design shear strength hich strenath G160-128
Shear tab model per bolt & ool & - 45045 54 | 54 | - |250| 16 | 28 |160| 18
(kN) o ‘tS -B250-S1
required G160-T28
_B250-SO 451 45| 54 | 54 | 75 1(250| 16 | 28 |160]| 18
FI0T M20 | 942 2 G210-T21
_B300-ST 451 45(76.5176.5| - (300 13| 21 |210( 22
G210-T21
F10T M22 113.98 2 _B300-SO 45| 45(76.5| 76.5 | 75 {300| 13 | 21 (210]| 22
E— G160-T28-B250-SI
F10T M24 | 135.64 2 with a shear tab, no extra bolts(SI)
without a shear tab, with extra
bolts(SO)
FI0T M20| 942 3 Width of a T-stub
Thickness of a T-stub
Bolts gauge distance of a T-stub
F10T M22 113.98 3
Table 4. Material properties of each mememberused
F, F, E . .
Beam 360.657 | 548.294 | 196,999 |0.001830| 0.16734
F10T M20 94.2 4 Column | 361.235 | 549.578 | 179,571 |0.002011| 0.16897
T-stub | 338.541 | 496.281 | 217,697 {0.001555| 0.16979
Shear tab | 346.861 | 500.254 | 219,730 |0.001578| 0.17003
FI0T M22 | 113.98 4 Stiffner | 323.994 | 492.465 | 215,960 |0.001500| 0.16428
D(’lﬁer 397.951 | 515.036 | 216,010 |0.001842| 0.16772
F10T M24 135.64 3 C pt' .
OMIUEY ) 367.039 | 500.762 | 219,992 [0.001668 | 0.16787
plate
F10T M20 94.2 5
— 2.3 JYRO AEZE ¥ BUE-3HZ} @A o]
3
F10T M22 113.98 5 =4
Fig. 4(a)of Yeld Az} Zo] G160-T28—-B250—SI A
] FIOT M24 | 135.64 4 YA A, B= sl50] S718to] & T-stub Sl Aol H=
o o3 24 WG] WA Rdeh. AFHOE G160-
" T28-B250—-SI A3A| A, B= 717} 824 14kN-m, 886.13
F10T M20 94.2 6 B _ }
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gmEo] Agubge] 9ste] whrjwgirt. WA Fig,
FI10T M22| 113.98 5 4(b)ol] YeRS A1} Zro] G160-T28-B250—-S0 A& A| A,
BEX G160—T28-B250—-SI AdA|e} Zro] 5= Z7}s}o]
FI0T M24 | 135.64 5 T T-stub A olli= FaFEol o5k /g F o] WAYsHA|
okoltt HEAOF G160-T28—-B250—S0 AEA| A, B
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(d) G210-T21-B300-SO specimen A,B

Fig. 4. Failure modes of double split tee connection specimens
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Fag7zsts) =25 A28W A15(EA A1405) 20161 29



2 Bh HRAAE AT

AEEo] ghis A SH 253 € o] 3 T-stub
S0l 37 A A WYHLEO| A Table 1] 4
elg AEEle) SAE) B Y A e Aleleto] Table

3
- I
ox
1,
=

F10T-M20, F10T-M22 59| 1422 E 3} 7§
B ¢ Qe AT ZEO = Uro] Table 83} 991 2
A1t} Table 83 Table 9, Fig, 6 M T—stub Z

e
o 37k A2HE TRBES] NS Tt A

o)?L: oo N
= 2oy N
il
i
o
e
Ko

(a) The detail of Double split tee connection without a shear
tab

(b) The detail of the bottom T-stub connection

Fig. 6. The details of the bottom T-stub connection and Double
split tee connection without a shear tab

Table 7. Design shear strength values per high-strength bolt

High strength bolt She?lst.t;el?gth
F10T M20 94.2
FI10T M22 113.98
F13T M20 122.46
F13T M22 148.17

Table 8. The number of high-strength bolts added to the
bottom T-stub flange

Design shear strength N:I}Ill})e}f
Shear tab model of high strength bolt ot g
strength
(kN) bolt
e FI0T M20| 942 2
— % FIOT M22| 113.98 2
| Y e | FI3T M20| 122.46 2
FIOT M20| 942 3
T FI0T M22| 113.98 3
FI3T M20| 12246 3
LS FI3T M22| 148.17 2
e FI0T M20| 94.2 4
—— 7T FI0T M22| 113.98 4
FI3T M20| 122.46 4
Ve | FI3T M22| 148.17 3
g FI0T M20| 942 5
FI0T M22| 113.98 5
FI3T M20| 12246 4
7] FI3T M22| 148.17 4
FI0T M20| 94.2 6
FI0T M22| 113.98 5
FI3T M20| 12246 5
s FI3T M22| 148.17 4
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