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ABSTRACT

Due to good ductility and stiffness, the eccentrically braced frame (EBF) has
attracted the interest of seismic design regulations. Recently, the replaceable
link beams (RLBs) were proposed as a hew approach to solve the problems in
designing the EBF system. This approach allows to easily repair or replace
the damaged link beam by uncoupling the yielding element (link beam) from
the main floor beam. One of the most common types of RLB is the double-
channel link beam with the web-bolted connection. The identification of
factors involved in the behavior of this type of link beam is less commonly
found in the studies. In this paper, therefore, using the ABAQUS software, the
numerical modeling was first validated to a laboratory model. Then, by
changing the validated link components (including the number and thickness
of plates, number and spacing of bolts, number and steel grade of link beam
section), a total of 16 new numerical models were generated and evaluated
under cyclic loading. The results limited to the assumptions of this paper
show that in the web-connected horizontal replaceable shear link, the full
shear yielding occurred, achieving the full functionality of ductile seismic
fuse. In addition, the bolted, web-connected RLB demonstrates excellent
seismic performance and plastic rotation capacity. Also, the smart selection
of link components increases the shear strength capacity, stiffness, ductility
and energy dissipation. However, the effect of increasing the size of beam
cross-section is more noticeable. In addition, in order to ensure the full shear
yielding behavior for RLB, it is necessary to add the upper and lower flange
stiffeners near the connection.
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B3 RLB-WSN 4  CutW250x24 680 12,5 12 4@200mm 10 6.35
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c1 RLB-WST 5mm Cut W250x24 680 125 12 5@150mm 5 6.35
c2 RLB-WST 9mm Cut W250x 24 680 12,5 12 5@150 mm 9 6.35
C3  RLB-WST 12mm Cut W250x24 680 12,5 12 5@150 mm 12 6.35
D1 RLB-FRPT5mm Cut W250 x 24 680 12,5 5 5@150 mm 10 6.35
D2  RLB-FRPT10mm Cut W250x 24 680 125 10 5@150 mm 10 6.35
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Basic Model RLB-EPM12 0.156 141 892.4 1.83
A RLB-EBF2 0.148 1.34 -5 1103.8 1.59 +24
B1 RLB-WSN 2 0.154 1.39 -1.5 813.5 1.67 -9
B2 RLB-WSN 3 0.154 139 -1.5 836 171 -6
B3 RLB-WSN 4 0.155 14 -1 924.5 1.89 +3
B4 RLB-WSN 7 .158 143 -1.5 925 1.89 +4
C1 RLB-WST 5mm 0.156 141 0 843.3 1.73 -4.5
C2 RLB-WST 9mm 0.165 1.49 +6 877.6 1.8 -2
C3 RLB-WST 12mm 0.156 141 0 905.5 1.86 +1.5
D1 RLB-FRPT5mm 0.166 o5 +7 865.5 1.77 -3
D2 RLB-FRPT10mm 0.165 15 +6 874.7 1.79 -2
D3 RLB-FRPT20mm 0.158 43 +1.5 954.8 1.96 +7
E RLB-WRPT 9mm 0.164 1.48 +5 890.1 1.28 0
F RLB-SN19mm 0.156 141 0 892.6 1.83 0
Gl RLB-MP1 0.157 1.42 +1 752.2 1.45 -15.70
G2 RLB-MP2 0.157 1.42 +1 752 1.45 -15.70
G3 RLB-MP3 0.155 14 -1 886.2 181 -1
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