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ABSTRACT

Passive control devices dissipate a significant amount of earthquake input
energy and thus reduce the seismic demand for structural members. They
are widely used in civil engineering due to their relatively low cost of
installation, maintenance and simplicity. A slotted bolt connection type
friction damper has the ability to provide more flexible performance due
to frictional sliding during dynamic and static cyclic loads compared to
the yielding dampers. The purpose of this research is to investigate the
probabilistic approach and the seismic fragility of structures with slotted
bolt connection using vertical link and compare it with the case without
slotted bolt connection. In this study, by performing an incremental
dynamic analysis with the help of 22 pairs of far-field earthquake records
based on FEMA P-695, three types of 4, 8 and 12-story steel structures
modeled in the OpenSEES software are investigated. Seismic fragility in
different damage states, collapse margin ratios of the structure and also
the possibility of collapse of the eccentrically bracing structure with the
slotted bolted connection and without it have been discussed. The
conducted research shows that the story velocity and base shear responses
of the structure decreases when using slotted bolt connection. The results
also indicate that the used friction damper leads to the improvement of
seismic fragility and the increase of the collapse margin ratios, which can
be mentioned as a 20% increase in the 12-story structure. In addition, the
probability of structural failure has decreased by 35% on average
compared to the eccentrically bracing structure without damper.
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No Record Station Type Soil Mw @ cmls)
1 Northridge-01 Canyon Country-WLC D 6.7 0.52 63
2 Northridge-01 Beverly Hills-Mulhol D 6.7 0.48 45
3 Duzce Bolu D 7.1 0.82 62
4 Hector Mine Hector Cc 7.1 0.34 42
5 Imperial Valley-06 Delta D 6.5 0.35 33
6 Imperial Valley-06 Elcentro Array #11 D 6.5 0.38 42
7 Kobe Nishi-Akashi C 6.9 0.51 37
8 Kobe Shin-Osaka D 6.9 0.24 38
9 Kocaeli, Turkey Duzce D 7.5 0.36 59
10 Kocaeli, Turkey Arcelik C 75 0.22 40
11 Landers Yermo Fire Station D 7.3 0.24 52
12 Landers Cool Water D 7.3 0.42 42
13 Loma Prieta Capitola D 6.9 0.53 35
14 Loma Prieta Gilory Array #3 D 6.9 0.56 45
15 Manjil, Iran Abbar Cc 7.4 0.51 54
16 Superstition Hills El Centro Imp. Co D 6.5 0.36 46
17 Superstition Hills Poe Road (temp.) D 6.5 0.45 36
18 Cape Mendocino Rio Dell Overpass D 7 0.55 44
19 Chi-Chi, Taiwan CHY101 D 7.6 0.44 115
20 Chi-Chi, Taiwan TCUO045 C 7.6 0.51 39
21 San Fernando LA-Hollywood Stor D 6.5 0.21 19
22 Friuli, ltaly Tolmezzo C 6.5 0.35 31
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