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Comparison of the behavior of isolated structures mounted on
different types of friction isolators subjected to near-field
earthquakes
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ABSTRACT ARTICLE INFO

In this study, seismic behavior of isolated structures supported on Receive Date: 14 January
different types of friction pendulum bearings namely SFP, DCFP and 2018

TCFP subjected to seven records of near fault ground motion have been Revise Date: 05 April 2018
compared. To investigate the results of different isolators, they are Accept Date: 04 May 2018
designed in a way to have the same effective period and effective damping

as two important parameters. Three-dimensional linear models of three, Keywords:

six and nine story steel moment frames supported on nonlinear FPS, Friction pendulum

DCFP and TCFP isolators are constructed in the SAP2000 software. By isolators, )
performing nonlinear dynamic analysis and investigating various Near-fault ground motion,
structural responses such as maximum acceleration of the roof, isolators drift of superstructure,
displacement, base shear and drift of the superstructure, it is showed that Roof acceleration,

the isolation with the TCFP bearing are more efficient than isolation with Isolator displacement,
DCFP and FPS ones. The main reason of this good behavior is five- Base shear

regime backbone curve of this isolator in which the two last stages of the
motion have hardening behavior. In addition, the comparison of the
performance of the different isolators suggests the superiority of the TCFP
bearing in controlling the displacement of the isolator, acceleration of the
roof, and drift of the superstructure. The advantages of TCFP isolator are
observed in all the studied superstructures with three, six and nine stories.
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Damping = 0.25%

Section Area | Momentsof | Torsion | Shear |Mass | Weight
Property (mm?) Inertia Constant | Area | (kg) (kN)
(mm*) (mm*) | (mm?)
"Column" (C) | 5.0x 107 6.851x10" | 1.0x10° [50x10°| 0o 0
"Rigid" R) |5.0x10°] 1.0x10" [1.0x10° [50x107 0 0

[#] gioilbinss g 358 Joro wlasein :F JSo

[$1 SAP2000 5 o7 Jsbas (5w saOldl s TCFP sls Slus Slaseie: ¥ Jgur

TCFP sl Slas 2ly wlasiu

Surface 1 R,;p = 435mm iy =0.02 —0.04 d; = 64 mm a; =0.1sec/mm
Surface 2 R.fp = 53 mm i; =0.01—0.02 d, =19 mm a, = 0.1 sec/mm
Surface 3 R.fp3 = 53 mm i3 =0.01—0.02 d; =19 mm a; = 0.1 sec/mm
Surface 4 Rofps = 435 mm i, =0.06-0.13 d, = 64 mm a, = 0.1sec/mm
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Element 1 R.fp1 = 106 mm i, =0.01—0.02 dy=— a@; = 0.05 sec/mm
Element 2 f_'?gffz — 382 mm Ii; =0.04 —0.04 32 =56.2 mm a,; = 0.11 sec/mm
Element 3 —

R.fr3 = 382 mm

i;=0.06—-0.13

33 =56.2 mm

az = 0.11 sec/mm
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