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Table 1 Size and properties of U-shaped damper
*: Displacement for 5 cycles to failure

Size Properties using four U-dampers

Yield shear | Horizontal | Horizontal | Horizontal elastic | Horizontal limit

Model | Length | Height | Thickness| Width force Ist stifness | 2nd stifness| limit displacement | displacement*
(mm) | (mm) (mm) | (mm) (kN) (kN/m) (kN/m) {mm) {mm)
UD40 | 610 | 231 28 60 :[Height 112 5920 100 19 550
UDds | 785 | 297 36 77 Nidth 184 7600 128 24 650
UDs0 | 872 | 330 40 85 = Thicknes 232 8320 144 28 750
UDss 981 371 45 96 304 9600 160 32 850
UD60 1199 453 55 118 432 11600 196 37 1000
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Abstract

Fragility curves are a useful tool for estimating the risk of urban infrastructure. These curves show the probability
of failure for different levels of earthquake severity. With the aid of these curves, it is possible to prioritize them
to determine the Fragility of structures. In this study, models of four, eight and twelve floors of reinforced concrete
frames were considered, and U-shaped dampers and lead core Isolators were added. These structural models are
subjected to incremental nonlinear dynamical analyses by using acceleration records near the fault with different
frequency intensities and contents in Sap2000 software. Finally, the Fragility curves of the frames Have been
drawn. The results showed that the technique of simultaneous use of U-shaped submerged jaw Isolators and lead
core Isolators as a suitable method for retrofitting structures against earthquakes; so that in most survey models In
this study, the recommended damage levels in accordance with seismic assessment regulations have become
superficially independent of the non-dampers and separators, which can be said to have had a satisfactory
performance under low-level records and have caused a great deal of damage. Have not experienced. Although
improvement in seismic performance has been evident in all of the structures of this study, this improvement is
reduced by increasing the height of structures from 4 to 12 floors, for example, in the 12-story structure, the
intensity of PGA = 1g The records of the near field of the fault are 35% probable to be seriously damaged, while
its value in the 4th floor structure is less than 10%. In addition, in the performance of structures equipped with a
damper and separator system under the records of the near-fault zone, there are usually 3 small, moderate and
severe damage levels observed and the structure has not entered the level of damage.

Keywords: Fragility curve, Reinforced concrete moment frame, incremental dynamic analysis, U-shaped Metallic-
Yielding damper, near-fault field earthquake, performance level.



