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In this paper, a new type of dual-performance passive dissipating devices called TRYD (three ring yielding damper) is
introduced as alternatives to the available yielding ring dampers (Andalib et al., 2018). Modified types of the conventional
ring dampers are detailed and designed to absorb and dissipate seismic input energy at different levels of ground motion
intensities. Proposed system is composed of a main fuse to dissipate energy at high-level drift demands occurred in severe
earthquakes and an auxiliary fuse to control the responses at lower drift demands normally occurred in moderate
earthquakes. The hybrid damper is basically a displacement-dependent device which dissipates seismic energy by
yielding of outer and inner rings. The yielding of outer ring occurs at small displacement, which makes it effective in
resisting small earthquakes. The inner rings (main fuse) remain elastic during small earthquakes and are activated at major
earthquakes.

Eight finite element model with different thickness and diameters of inner and outer pipe (as detailed in Table 1) have
been modelled and analysed under cyclic loading by ANSYS software. Schematic view of modelled damper is shown in
Figure 1. Loading protocol was selected based on SAC loading protocol (SAC, 1997) and force-displacement curve for all
models have been extracted. Figure 2 illustrate the force-displacement characteristics for model 1. As seen in this figure
two level of force increasing have been occurred when gap displacement passed. The value of force is about 35 kN before
reaching that gap displacement while in displacement beyond the gap distances and in final displacement, 165 kN
achieved.

Table 1. Properties of numerical model.

SAMPLE | Do(mm) | Dy(mm) | t(mm) | tmm) | P/, | Dor | Dy
i 20 | 100 | 10 0 | 4 | 40 | 10
2 20 | 100 | 10 8 4 | 40 | 125
3 20 | 100 | 12 0| 4 [333] 10
3 20 | 100 | 12 8 & 3333 | 125
5 400 80 10 8 5 [ 40 | 10
6 400 80 10 6 s [ 40 | 1333
7 400 80 2 8 5 [3333] 10
8 400 80 2 6 5 [3333 | 1333
9 350 80 10 10 | 4375 | 35 | 8
10 350 80 10 6 | 4375 | 35 | 1333
I 350 80 2 10 | 4375 [ 2916 8
2 350 80 2 6 | 4375 | 2916 | 1333

>\ International Institute of Earthquake Engineering and Seismology (IIEES) .


mailto:tizhoosh.hossein93@gmail.com
mailto:e.moaddab@seraj.ac.ir
mailto:gholamreza.golpasand@gmail.com

SEE 8

Force (kN)

womaz, sorozzo ANSYS

R17.0|

JUN 25 2018
=17.9463 21:29:16
(AVG)

215

08 L674E408 5 5 “1e1
3898408 .958E408 1538409 .210840

200
150
100

-50
-100
-150

50

Figure 1. Von Mises stress counter of samplel.
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Figure 2. Obtained force displacement of samplel.

Obtained results indicated that altering the diameter and thicknesses of outer and inner rings affects the energy
dissipation capacities in both fuses. Also the effect of diameter to thickness ratio have been evaluated on the energy
dissipation capacity in eight models. This Results demonstrated that increasing the (D/t) ratio lead to decrease the energy

dissipation capacity.
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Figure 3. Effect of (D/t) on average cumulative dissipated energy of all models.
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