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ABSTRACT

The use of displacement-dependent steel curved dampers as fuse or
interchangeable element in the beam-to-column connection region is one
of the newest methods for improving the seismic performance of semi-
rigid moment steel frames (SRMF). In the present study, performance of
low-yield strength steel curved dampers in SRMF has been investigated.
These dampers are inactive and install in the beam-to-column connection
region. Variable parameters of this study involve the damper width (75,
100 and 125 mm), damper thickness (10, 15, 20, 25 and 30 mm) and the
curve damper steel type (SN400YB and LY160). Evaluation of SRMF
models were performed using finite element method by ABAQUS software.
For validation, a SRMF with steel curve dampers under cyclic loading
was modeled that had been experimentally tested and reported in previous
experimental research and a good agreement was observed. The results
show that the use of low-yield strength steel in curved steel dampers,
depending on the damper thickness, can lead to an increase in the
ductility parameter and total energy dissipated compared to the steel with
higher yield stress. Also, the steel curved damper around the beam-to-
column connection zone has caused the plastic hinge to occur in the
farther region of the connection.
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1 - - - No Damper
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4 125 SN400YB t:10 b:125
5 75 SN400YB t:15 b:75
6 SN400YB 15 100 SN400YB t:15 b:100
7 125 SN400YB t:15 b:125
8 75 SN400YB t:20 b:75
9 20 100 SN400YB t:20 b:100
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11 75 SN400YB t:25 b:75
12 25 100 SN400YB :25 b:100
13 125 SN400YB :25 b:125
14 75 SN400YB t:30 b:75
15 30 100 SN400YB :30 b:100
16 125 SN400YB £:30 b:125
17 75 LY160 £10 b:75
18 10 100 LY160 t:10 b:100
19 125 LY160 t:10 b:125
20 75 LY160 t15b:75
21 15 100 LY160 t:15 b:100
22 125 LY160 t:15 b:125
23 75 LY160 t20 b:75
24 Steel LY160 20 100 LY160 t:20 b:100
25 125 LY160 t:20 b:125
26 75 LY160 t:25 b:75
27 25 100 LY160 t:25 b:100
28 125 LY160 t:25 h:125
29 75 LY160 £30 b:75
30 30 100 LY160 t:30 b:100
31 125 LY160 t:30 b:125
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Mode Contraction Kini. (KN/mm) Py (kN) Pmax (KN) Eror. (KN.m) p (AJAY)
1 No Damper 1.2 53.6 61.6 65.0 2.8
2 SN400YB t:10 b:75 2.3 91.8 133.2 102.0 3.1
3 SN400YB t:10 b:100 2.6 110.6 138.2 101.7 2.9
4 SN400YB t:10 b:125 2.8 124.5 153.5 107.0 2.8
5 SN400YB t:15 b:75 2.4 101.3 144.3 109.8 3.0
6 SN400YB t:15 b:100 2.7 119.0 165.1 1245 2.9
7 SN400YB t:15 b:125 2.9 146.8 185.8 117.0 2.5
8 SN400YB t:20 b:75 2.6 110.9 155.0 115.6 2.9
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9 SN400YB t:20 b:100 2.9 134.3 181.2 129.8 2.9
10 SN400YB t:20 b:125 3.0 168.9 207.2 134.4 2.3
11 SN400YB t:25 b:75 2.7 117.2 165.1 120.1 2.8
12 SN400YB t:25 b:100 3.0 156.2 194.5 131.8 2.4
13 SN400YB t:25 b:125 3.1 188.6 218.3 139.7 2.1
14 SN400YB t:30 b:75 2.7 128.2 174.6 123.2 2.7
15 SN400YB t:30 b:100 3.0 175.0 205.5 133.6 2.2
16 SN400YB t:30 b:125 3.2 195.7 221.3 1444 2.0
17 LY160 t:10 b:75 2.2 85.4 130.3 236.3 4.5
18 LY160 t:10 b:100 2.6 99.6 135.1 237.7 4.5
19 LY160 t:10 b:125 2.8 107.0 138.5 246.0 4.5
20 LY160 t:15 b:75 24 94.0 143.4 260.0 4.5
21 LY160 t:15 b:100 2.7 105.8 152.8 288.9 4.5
22 LY160 t:15 b:125 2.9 123.1 156.2 273.1 4.2
23 LY160 t:20 b:75 2.6 98.0 151.2 273.9 4.6
24 LY160 t:20 b:100 2.9 114.8 164.3 308.9 4.5
25 LY160 t:20 b:125 3.0 138.2 171.4 330.1 3.9
26 LY160 t:25 b:75 2.7 103.1 158.8 286.5 4.5
27 LY160 t:25 b:100 3.0 123.5 175.3 326.5 4.2
28 LY160 t:25 h:125 3.1 146.2 185.3 350.5 3.7
29 LY160 t:30 b:75 2.7 106.9 165.8 297.8 4.5
30 LY160 t:30 b:100 3.0 133.1 185.3 342.3 4.0
31 LY160 t:30 b:125 3.2 151.0 198.3 368.6 3.7
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