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ABSTRACT

Self-centering controlled rocking steel braced-frame (SC-CR SBF) is an
innovative seismic resistant system that reduces structural earthquake
damages compared with conventional structural systems. In addition, the
self-centering behaviour could reduce or eliminate building residual
deformation and simplify the required repair after an earthquake. These
benefits make this system an ideal alternative for conventional lateral
force resisting systems such as moment-resisting frames or shear walls.
Along with this issue, asymmetric structures are more vulnerable to
earthquake excitations and require special seismic design considerations.
Therefore, in this study, it is tried to improve the seismic behaviour of
asymmetric SC-CR-SBF systems with proper distribution of strength. In
this regard, the behaviour of low-rise uni-directional mass asymmetric
SC-CR-SBF buildings is studied under bi-directional horizontal ground
motions using OpenSEES software. The results show that the appropriate
distribution of the strength of SC-CR SBFs in the plan reduced adverse
torsional effects and based on these distributions, the proper
configuration of mass and strength centers is introduced. Finally based on
the results with appropriate arrangement of the centers, the maximum
drift of the asymmetric structure decreases as much as roughly 14%. In
other words, the maximum drift of the asymmetric SC-CR-SBF buildings
of this study are acceptably close to the symmetric case.
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2 controlled rocking steel braced frames
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3 gravity-controlled rocking braced frames

4 self-centering eccentric braced frame system with a sliding rocking link beam

5 Replaceable hysteretic dampers

¢ self-centering rocking dual-core braced frame system with buckling-restrained fuses
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Components IDs according to PEER NGA database
ID (No) Record ID  Year Component 1 Component 2 PGA(g) component 1 PGA(g) component 2 PGV1  PGV2
1 953 1994 NORTHR/MUL279  NORTHR/MUL009 0.42 0.52 59 63
2 960 1994  NORTH/LOS000 NORTH/LOS270 0.41 0.48 43 45
3 1602 1999 DUZCE/BOL000 DUZCE/BOL090 0.73 0.82 56 62
4 1787 1999 HECTOR/HEC000  HECTOR/HECO090 0.27 0.34 29 42
5 169 1979 IMPVALL/H-DLT262 IMPVALL/H-DLT352 0.24 0.35 26 33
6 174 1979 IMPVALL/H-E11140 IMPVALL/H-E11230 0.36 0.38 69 42
7 1111 1995 KOBE/NIS000 KOBE/NIS090 0.51 0.5 38 37
8 1116 1995 KOBE/SHI000 KOBE/SHI090 0.24 0.21 38 28
9 1158 1999 KOCAELI/DZC180 KOCAELI/DZC270 0.31 0.36 118 93
10 1148 1999 KOCAELI/ARC000  KOCAELI/ARC090 0.22 0.15 35 79
11 900 1992 LANDERS/YER270 LANDERS/YER360 0.24 0.15 26 15
12 848 1992 LANDERS/CLW-LN LANDERS/CLW-TR 0.29 0.42 103 169
13 752 1989 LOMAP/CAP000 LOMAP/CAP090 0.53 0.44 70 58
14 767 1989 LOMAP/G03000 LOMAP/G03090 0.56 0.37 72 89
15 1633 1990 MANJIL/ABBAR...L MANJIL/ABBAR...T 0.51 0.5 26 21
16 721 1987 SUPERST/B-ICC000 SUPERST/B-ICC090 0.36 0.26 93 82
17 725 1987 SUPERST/B-POE270 SUPERST/B-POE360 0.45 0.3 36 33
18 829 1992 CAPEHEND/RIO270 CAPEHEND/RIO360 0.39 0.55 22 21
19 1244 1999 CHICHI/CHY101-E CHICHI/CHY101-N 0.44 0.35 230 141
20 1485 1999 CHICHI/TCUO045-E  CHICHI/TCU045-N 0.51 0.47 78 73
21 68 1971 SFERN/PEL090 SFERN/PEL180 0.21 0.17 19 15
22 125 1976  FRIULI/A-TMZ000  FRIULI/A-TMZ270 0.35 0.32 44 62
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