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Appropriate Response Index for Predicting Rupture in WUF-W

Connections using FEA
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/] ABSTRACT /

The WUF-W moment connection is a pre-qualified connection that can be used for special moment frames specified in current seismic
design specifications. Since the stress distribution near the connection varies according to access hole configuration, the cyclic
performance of WUF-W connections is strongly affected by the access hole configurations. To evaluate the connection performance
according to various access hole configurations, it is expensive to conduct experiments with many connection specimens. Instead, finite
element analyses (FEA) can be performed. Throughout the FEA, stress and strain distribution in the connection can be monitored at each
loading step. The purpose of this study is to construct nonlinear 3-dimensional FE models for accurately predicting the cyclic behavior of
WUF-W connections. For predicting connection fracture using FEA, an appropriate response index detecting the incidence of connection

rupture is proposed.
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Beam limitations continuity plate

Depth: limited to 920mm(W36)  PL358x193.5x23(SM490)
Weight: limited to 224kg/m If required according to
Span to depth: >7 AISC 360-10 J10

(AISC 358-10 8.3.)

¢ 16 mm plug weld >—

Column limitations
Depth: limited to 920mm
(W36) for rolled shape
(AISC 358-108.3.)

doubler plate
PL844x358x10(SM490)
If required according to
AISC 360-10 J10

single-plate shear tab
PL-790 x 160 x 15 (SS400)
Shear tab limitation
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(B) Bevel as required for the WPS.
(L) tor or ¥ in [12mm)], whichever is larger (+%2 tyr or -Yater).
(H) The minimum dimension shall be % # or % in[20mm],
whichever is greater.
The maximum dimension shall be fx(+%in[6mm])

(R) The minimum radius shall be % in[10mm)].

Thickness: > beam web

thickness

Nl e Protected zone(=d)

(T) 3t(+Y% in[12mm])
(S) Tolerance shall not accumulate to the extent that the angle of

V
/
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can be used as CJP weld backing
(AISC 358-10 8.6.)

the access hole cut to the flange surface exceed 25°

Fig. 1. WUF-W connection details [7, 10]
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79.4mm m

10 mm

13° '{ e

19mm Smm
/— '
B 25mm| /ll“)_u-llm 22mm
(a)T1 (b) access hole

(Ricle et al, 2000) (Lee et al, 2005)

55 mm | Omm 74mm

| 10 mny ‘| 10 mm | 10 mpm

. - o r . >

18 20mm 21 23mm 13 20mm

L) L
AI'."I 20mm / F—  23um = 23mm)|
5 mm 23 mm 18 mm

(c) D700-B, S (d) D900-B,S (e) D900-S-A
(Hwang et al, 2010) (Hwang et al, 2010) (Han et al, 2012)

Fig. 2. Access hole geometries and sizes of WUF-W connection
specimens
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(b) FE Model for specimen D900-S

Fig. 3. FE models for specimens D900-S
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Average
Error (%)
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16.42
27.65
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Analysis
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C3D20

Table 1. Comparison of analysis time and average error of von-Mises stress according to number of layers and element types
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Fig. 5. Stress-strain curves for steel materials
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Drift ratio (rad)
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Fig. 6. Fitting curve of coupon test and cyclic test result
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Fig. 8. Comparison between cyclic curves obtained from tests and FEA

Table 2. Inital stiffness and maximum shear force

0.02 0.04 0.06 0.08

Initial stiffness (kN/mm) Maximum shear force (kN)
Specimen : .
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D900-S 277 275 0.72 12204 1151.5 5.65
T 22.3 221 0.89 1339.4 1329.7 0.72
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4.1 Von—Mises Stress Index(MSI)
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Table 3. Values of indices corresponding to connection fracture
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Fig. 9. Comparison between cyclic curves obtained from tests and FEA
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