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Experimental Evalutation of the Seismic Performance of WUF-W
Moment Connections with a Modified Access Hole
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/] ABSTRACT /

Welded Unreinforced Flange-Welded Web (WUF-W) connection is one of Special Moment Frame (SMF) specified in ANSI/AISC-358. From
the experimental test of WUF-W connection specimens conducted by the previous study, fracture occurred in the beam flange before
achieving total inter-story drift angle of 0.04radian required for Special Moment Frames (SMF) system even though the specimens satisfied
the design and detailing requirement specified in ANSI/AISC-358. These results are estimated as problem of the access hole geometry. In
this study, a full-scale WUF-W connection specimen was made with a modified access hole geometry, and tested with the same test setting
and loading as the previous test. From test results, the deformation capacity of the tested WUF-W connection specimen exceeded 4%, which
is required for connections in SMF system. Comparing with the WUF-W specimens of the previous study, the strain demand of the beam
flange in the tested specimen was decreased and energy dissipation capacity of the specimen was improved.
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Fig. 1. Details of Welded Unreinforced Flange with Welded Web (WUF-W) connections[4,8]
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Table 1. Design details of WUF-W specimens

Slenderness Ratios slt:’rzrrlzltr? (r)gt?o Strong Column/Weak Beam
Specimen LB B
(b,/2) Limiting Value (h/t ) Limiting Value (L)r) Limiting Value PR /R, LM, | SM),
w y
D900-S
Do0osA | 6.50 8.88 52.50 72.54 51.70 75.39 1.26 1.52
Table 2. List of WUF-W specimens
Specimen Angle of Access Beam Column Doubler plate thickness Continuity plate
P hole Size Size (mm) thickness (mm)
D900-S 21°
H890x299x15x23 H458x417x30x50 10 23
D900-S-A 13°
Table 3. Weld access hole geometry
Specimen 2 b ¢ d © f
b e (mm) (mm) (mm) (mm) (mm) (mm)
ff )J D900-S 23.0 69.0 23.0 23.0 10.0 33.0
d
/LTJ ! ¢ D900-S-A 18.0 74.0 23.0 20.0 10.0 30.0
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Table 4. Material properties of test specimens

Specimen Location material Yield strength Tensile Strength Yield Ratio Elongation
P (Mpa) (Mpa) (%) (%)
Beam Web SS400 340.1 481.5 0.71 22.8
D900-S Beam Flange SS400 312.2 467.5 0.67 231
Column Web SM490 364.2 534.7 0.68 21.2
Column Flange SM490 346.5 550.4 0.63 27.0
Beam Web SS400 366.6 458.3 0.79 252
Beam Flange SS400 326.7 436.9 0.75 315
D900-S-A
Column Web SM490 378.5 541.3 0.70 246
Column Flange SM490 385.7 571.9 0.67 33.2
L 5 T
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Fig. 2. Measured stress-strain curve
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Fig. 4. Test setup
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Fig. 6. Hysteresis curve of connection specimens; (a)D900-S;
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Table 5. Summary of test result

Specimen D900-S D900-S-A

Total story drift (rad) 0.030 0.051
Total plastic rotation (rad) 0.019 0.045
Panel zone maximum 0.004 0.002
plastic rotation (rad) ' ’
Beam maximum plastic 0.016 0048
rotation (rad)

Column maximum plastic 0.001 0.001
rotation (rad)

Mi/M, 1.44 1.34
Location of fracture Beam toe of access None
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2fo] 711410 D%(Flg Q). M PYFOR 71 B =5 B 5
FA) o2 B TR o)A sheo] STk Fig. 7(d).
D900-S-A *'@Zﬂ—J A A70.75% 7H Al A 75 H T 5
3 B0 A 222 o] WA ] AR O (Fig. T(e)). 1.5%
JFelsASlA 3. ot o] HSick 9 Aol AR 2 451
% 9 o4 T BZo] WA O vl(Fig. 7(D). WH7HE Bt
S A NS 4 TIGANAE 2 S
b2 F7lstel e wslon(Fig
(o). T R eI 0870L 70 5188k 5% 1A

El

25



(e) first yielding (f) local buckling
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Fig. 7. Fracture of specimens; (a-d)D900-S;(e-h)D900-S-A
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