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Abstract - In steel moment frames constructed of H-shapes, strong-axis moment connections should be used for maximum
structural efficiency if possible. And most of cyclic seismic testing, domestic and international, has been conducted for
strong-axis moment connections and cyclic test data for weak-axis connections is quite limited. However, when perpendicular
moment frames meet, weak-axis moment connections are also needed at the intersecting locations. Especially, both strong- and
weak-axis moment connections have been frequently used in domestic practice. In this study, cyclic seismic performance of RBS
(reduced beam section) weak-axis welded moment connections was experimentally investigated. Test specimens, designed
according to the procedure proposed by Gilton and Uang (2002), performed well and developed an excellent plastic rotation
capacity of 0.03 rad or higher, although a simplified sizing procedure for attaching the beam web to the shear plate in the form of
C-shaped fillet weld was used. The test results of this study showed that the sharp corner of C-shaped fillet weld tends to be the
origin of crack propagation due to stress concentration there and needs to be trimmed for the better weld shape. Different from
strong-axis moment connections, due to the presence of weld access hole, a kind of CJP butt joint is formed between the beam
flange and the horizontal continuity plate in weak-axis moment connections. When weld access hole is large, this butt joint can
experience cyclic local buckling and subsequent low cycle fatigue fracture as observed in this testing program. Thus the size of
web access hole at the butt joint should be minimized if possible. The recommended seismic detailing such as stickout, trimming,
and thicker continuity plate for construction tolerance should be followed for design and fabrication of weak-axis welded
moment connections.
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Fig. 2. Beam web design: (a) shear stress profile; (b) bending
stress profile; (c) force demand on half of shear plate;
(d) detailed for weld design (Gilton and Uang, 2002)™
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Table 2. Properties of material

Yield | Tensile| Yield
| loncat
Specimen stress | stress | ratio ongation Material
a | a |oal| ©)
(MPa) | (MPa) | (%)

CLF[357 | 524 80| 281 [sm400
WEAK-1 ™ '\ 358 | 520 | 688 | 241 | SM490
DB700-

F| 304 | 454 | 669 | 306 | SS400
SW | g
w| 363 | 481 |756| 274 | ss400

o LF| 358 | 525 [e82] 267 | sm4s0
WEAK-I ™ Tl 390 | 531 | 735 233 | sm490
DB600-

F| 326 | 467 | 698] 303 | ss400
SW | g
w| 343 | 474 | 725| 287 | ss400

C: column, B: beam, F: flange, W: web
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Fig. 13. Fracture of WEAK-DB600-SW after 5% story drift
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