Journal of Korean Society of Steel Construction ISSN(print) 1226-363X ISSN(online) 2287-4054

Vol.28, No.6, pp.439-448, December, 2016 DOI https://doi,org/10.7781/kjoss,2016,28.6.439

-

rir

HHESIES W HIEZ ST DI MERO| SiA U AYN o7

e 2% a3
dals - M2 - HiCkE
S, sk, A%, Cnk, Asilshn, sk, Py, dstdet, A%

Analytical and Experimental Study of an Unstiffened Extended
End-Plate Connection

Kim, Hee Dong', Yang, Jae Guen®*, Pae, Da Sol®

' Associate Professor, Department of Architecture, Inha Technical College, Incheon, 22212, Korea
*Professor, Department of Architectural Engineering, Inha University, Incheon, 22212, Korea
“Graduate Student, Department of Architectural Engineering, Inha University, Incheon, 22212, Korea

Abstract - Extended end-plate connections(EEPC) are a type of connection applied in Pre-Engineered Building structures
comprising beam-column connections of steel structures or tapered members. Extended end-plate connections(EEPC) show
different behavioral characteristics owing to the influence of plate thickness, gauge distance of high strength bolt, diameter of
high strength bolt frame, and the number of high strength bolts. In the USA and Europe, extended end-plate connections(EEPC)
are applied in beam-column connections of steel structures in various forms; however, these are not widely applied in structures
in Korea.This can be attributed to the fact that the proposal of design strength types for extended end-plate connections(EEPC),
proposal of connection specifications, evaluation of seismic performance, and are not being performed appropriately. Therefore,
the purpose of this study is to provide basic data for the domestic application of Unstiffened extended endplate connections. To
realize this, nonlinear finite element analysis was conducted on a 12-mm thick Unstiffened extended endplate connections.

Keywords - Unstiffended extended end-plate connection, Energy dissipation capacity, Beam-to-column moment connection,

Finite element analysis, Moment-rotation hysteresis curve, Yield lines
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Fig. 2. Geometric shape of unstiffened end-plate connection experimental specimens
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Fig. 3. Unstiffened end-plate connection experimental model (cycle 0)
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connections
Table 1. Geometric variables of the unstiffend extended end-plate connection
(Unit : mm)
t, b, g d, d, t, t;
T12-070-150 12 200 110 661.5 524.5 11 17
T12-070-150
Py
Pyro
Thickness of the end-plate
Table 2. Material properties of steel
F, F, e e E
(MPa) (MPa) v u (MPa)
Plate 308.73 423.56 0.001543 0.12135 215,906
Column 361.24 549.58 0.002011 0.16897 179,571
Beam 360.66 548.29 0.001830 0.16734 196,999
FEES SR
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Fig. 8. Initial rotational stiffness of experimental data
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Table 3. The energy dissipation capacities of UEEPC (experi-
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Table 4. ABAQUS options for finite element analysis
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50 €q. |
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Fig. 12. Initial rotational stiffness of analysis data

Table 5. The energy dissipation capacities of UEEPC (FEM)

(Unit : kN *m)
Cycle £, E, &,

1~5 1543.289 1811.131 0.340184
6~10 2736.772 2241.967 0.474777
11~15 6011.12 3639.714 0.631655
16~20 10488.46 5180.822 0.801404
21~25 22424.15 10491.94 0.857612
26 8218.196 3499.28 0.186891
27 12250.77 6456.867 0.150984
28 13576.48 6216.644 0.173789
29 15538.66 9259.565 0.13354
30 15538.66 9259.565 0.13354
total 108326.5 58057.49 3.884376
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Table 6. Design strength of UEEPC

T12-070-150 o0 (kN'm)
End-plate Yield 118.63
Bolt Rupture
w/Prying Action 545.81
Bolt Rupture
No prying Action 558.89
o1, 118.63

416.64kN-m
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Fg. 13. Moment-rotation curve of the analysis model and
experimental model
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