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ABSTRACT

Using viscoelastic (VE) dampers is one of the most effective tools for
seismic retrofitting of steel structures. The results of many experimental
studies demonstrated that using fractional derivative terms for modelling
viscoelastic dampers offers an acceptable level of accuracy. Unlike
viscous dampers the damping force is not linearly dependent to velocity
and it is also highly affected by excitation frequency and ambient
temperature. For this reason, solving the dynamic equation and
calculating the seismic response of the structures equipped with VE
dampers have many complexities. In this paper, the responses of a
viscoelastically damped structure are calculated and the seismic
performance of the building is evaluated while considering the effects
ambient temperature as well as the inherent uncertainties related to
ground motion excitation. The proposed relationships were used to
calculate the structural responses and assess the seismic performance of a
5-story steel structure retrofitted with fractional viscoelastic dampers. The
maximum relative displacement of the controlled structural at the
operation, design, and maximum considered expected hazard levels were
compared to those of the initial structure (without damper). Furthermore,
fragility curves were used to compare responses and exceedance
probabilities of performance limit states. The results show great
improvement in structural seismic performance related to the reduction of
both structural responses and exceedance probabilities of limit states. The
effect of temperature changes in results has been also demonstrated.
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RSN Earthquake Name Magnitude (klj”:) Vs30 (m/sec) P((;)A (Izg/\s{) Horizontal Component NO.
1021 Northridge 6.69 31.27 600.06 -0.086  6.01 L04000 1
934 Big Bear 6.46 34.43 659.09 -0.07  2.13 SIL090 2
814 Griva Greece 6.1 32.84 551.3 0.111 -11.00 NS 3
87 San Fernando 6.61 30.7 667.13 0.152 471 SADO003 4
471 Morgan Hill 6.19 31.88 543.63 -0.081 7.31 SJL270 5
3751  Cape Mendocino 7.01 33.23 459.04 0.196 27.00 SBH270 6
1619 Duzce 7.14 34.3 535.24 0.121 10.30 MDRO000 7
358 Coalinga 6.36 30.3 492.43 -0.148 -7.85 SC4000 8
818 Georgia 6.2 31.38 437.42 -0.114  7.37 X 9
357 Coalinga 6.36 32.81 565.08 -0.138 -8.80 SC3000 10
787 Loma Prieta 6.93 30.62 425.3 0.277 3.3 SLC360 11
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