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, L . PGA PGV  PGD
No. Year Earthquake MW  R%kkm) Mech. Station @ (cmis) cm)
a) Far-Fault motions

FF1 1952  Kern county 75 36.2 TH/REV  Taft 0.18 17.50 8.79
FF2 1994  Northridge 6.7 23.7 TH Century CCC 026 21.19 7.85
FF3 1992  Big Bear 6.4 40.1 SS Desert Hot Spr. (New Fire Stn.) 0.23  19.14 453
FF4 1994  Northridge 6.7 26.4 TH Moorpark (Ventura Fire Stn.) 0.29  20.97 5.48
FF5 1994  Northridge 6.7 26.9 TH Saturn Street School 043 4352 23.04
FF6 1971  San Fernando 6.6 235 TH Castaic, Old Ridge Route 0.27 2590  4.87
FF7 1992  Landers 7.3 85.0 SS Baker 0.11 942 5.76
FF8 1989  Loma Prieta 7.0 67.4 OB Presidio 010 1291 432
FF9 1994  Northridge 6.7 57.5 TH Terminal Island Fire Stn. 111 019 1209 228
FF10 1994  Northridge 6.7 44.2 TH Montebello 018 941 1.51
b) Near-Fault motions (Forward-Rupture Directivity)

NF-FWD1 1979  Imperial-Valley 6.5 5.6 SS El Centro Diff. Array 035 7123 4590
NF-FWD2 1984  Morgan Hill 6.1 15 SS Coyote Lake Dam 116 8029 3157
NF-FWD3 1989  Loma Prieta 7.0 5.1 OB Corralitos 0.64 5520 10.75
NF-FWD4 1989  Loma Prieta 7.0 4.5 OB Gilroy STA #2 037 3292 7.19
NF-FWD5 1992  Erzincan 6.7 2.0 SS Erzincan 050 64.32 21.93
NF-FWD6 1992  Cape Mendocino 7.1 15.9 TH Petrolia, General Store 0.66 90.16  28.89
NF-FWD7 1994  Northridge 6.7 8.6 TH Rinaldi Rec. Stn. 0.84 17479 48.96
NF-FWD8 1994  Northridge 6.7 6.2 TH Jensen Filt. Plant 0.42 106.30 43.25
NF-FWD9 1999  Kocaeli 74 11.0 SS Duzce 031 58.85 44.10
NF-FWD10 1987  Superstition Hills 6.4 0.7 SS Parachute Test Site 045 11200 52.46
¢) Near-Fault motions (Fling-Step)

NF-FS1 1999  Kocaeli 7.4 3.2 SS Sakarya 041  82.05 205.93
NF-FS2 1999  Chi-Chi 7.6 3.0 TH TCUO068 050 27756 715.82
NF-FS3 1999  Chi-Chi 7.6 7.9 TH TCU072 046 8360  209.67
NF-FS4 1999  Chi-Chi 7.6 13.8 TH TCUO074 059 6890 19322
NF-FS5 1999  Chi-Chi 7.6 114 TH TCUO084 0.98 140.43 204.59
NF-FS6 1999  Chi-Chi 7.6 2.2 TH TCU129 098 6692  126.13
NF-FS7 1999  Chi-Chi 7.6 45 TH TCU082 022 5049 14278
NF-FS8 1999  Chi-Chi 7.6 8.3 TH TCUO078 0.43  41.88 121.23
NF-FS9 1999  Chi-Chi 7.6 3.2 TH TCUO076 033 6593  101.65
NF-FS10 1999  Chi-Chi 7.6 11.0 TH TCU079 0.57 68.06  166.10

! Faulting Mechanism = TH: Thrust; REV: Reverse; SS: Strike-slip; OB: Oblique

2 Closest distance to fault rupture (i.e., rjp)
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Abstract

In this study, the seismic performance of reinforced concrete (RC) frames equipped with two
different kinds of braces, i.e. special concentric braces (SCB) and buckling restrained braces
(BRB), was investigated. Eight frames with various numbers of stories (four-, eight-, 12- and 16-
story for each dual system) were designed on the basis of a code-design method for a high risk
seismic zone. Nonlinear static and dynamic analyses of the frames have been performed using
OpenSees software. To consider different ground motion characteristics, an array of time-series
from ordinary far-fault records to near-fault motions with forward-directivity and fling-step
effects was employed. Results from the analytical study indicate that the utilized design method
for both dual systems was reasonable and the mean maximum drift of the frames under all ground
motion sets were in acceptable range. Near-fault motions, especially records with forward-
directivity effects, imposed higher demands than far-faults. For low-rise frames structural system
of RC-SCBshowed better performance than RC-BRB, while better performance of the other
frames were shown for RC-BRB system.
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