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Designation Depth of Width of Thickness Root radius Area of section Mass per Second moment of area
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h (mm) b(mm) G (kg/m)
of web, r,, of flange, t¢ Axis y-y Axis z-z
(mm) (mm) Iy(em®) I (cm®*)
HE 180A 17 180 6 9.5 15 45.3 355 2510 925
HE 300B 300 300 1 19 27 149 117 25170 8563
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Load Step # | peak deformation 8 | number of cycles, n
1 0.00375 6
2 0.005 6
3 0.0075 6
4 0.01 4
5 0.015 2
6 0.02 2
7 0.03 2
Continue with mcrements in 6 of 0.01, and perform two cycles at each step
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Abstract:

Unexpected brittle failure in steel rigid frameconnections by concentrated
tensions on the welded area and connectionvulnerability in high ductility demands
as occurred during the Northridge (1994) and Kobe (1995)has challenged ductility
properties and ability to absorbseismic energy in this type of structural system. So in
design of this type of structural system, creating ductility and ability to withstand
cyclic large deformations is important. On this basis, in present study two new
beam-to-column moment connections with reduced beam section by double
orreverse arc-shaped fuseare studied in capacity design approach. The arc-shaped
fuse, by removing flange and a part of web and replacing double orreverse arc-
shapedin the section bending of the beam, resulted in a ductile fuse away from
beam-to-column connections components, which prevents connection vulnerability
in high ductility demands. The purpose has been numerically studied by four
numerical models under cyclic load using ABAQUS 6.10 finite element software.
Obtained numerical results were compared with those of other studies. The
numerical results show that arc-shapedfuse creates ductile fuses faraway from
beam-to-column connection components and can satisfy acceptance conditions of
special moment resistance connection based on AISC and FEMA. The arc-shaped
fusecan increase drift story capacity up to 8% without any significant strength loss
through increasing the out-of-plane stiffness of the beam longitudinal axis against
lateral-torsional buckling. According to elastic flexural strength and stiffness of
beam criteria,the reversearc-shaped fuseisabetter choicethan double arc-shaped fuse.

Keywords:Steel Moment Frames Connection, Reduced Beam Section,
Double and Reverse Arc-Shaped Fuse, Numerical study
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