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ABSTRACT

Considering the increasing use of seismic isolators in the country, which
reduce the force on structural members and increase the overall
displacement of the structure during an earthquake, it is necessary to
create an optimal method for using this system along with reducing the
overall displacement of the structure. Also, the use of damper systems
reduces the overall and inter-floor movement of the structure during an
earthquake. Therefore, it is essential to investigate the effect of using
damping systems to optimize seismic isolators. On the other hand, the
optimal use of the combination of two damper and isolator systems can be
effective in reducing construction costs and repair costs resulting from
earthquakes and provides structures with optimal performance. Therefore,
in this article, two viscous and frictional dampers as well as isolator were
used in high-rise concrete structures with 15 and 20 floors and the
combination of these two systems was evaluated in the behavior of the
structure. The structures are separated by lead core rubber isolators. The
results were studied under three earthquake records of the nearby area.
The results showed the positive effect of dampers and separators on the
behavior of the structure, and reasonable results were obtained depending
on the seismic records used in the article. also, showed the positive effect
of the combination of separators and dampers in reducing the amount of
relative displacement, roof displacement and base shear. The
simultaneous use of damper and isolator in the structures caused a 35%
reduction in the base shear of the structures, 47% in the maximum relative
displacement and 29% in the displacement of the roof point.
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m isolation 523.5 433.0
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= viscous 406.3 491.0
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LOMA 150 W = N =
displacement 128 % g % _;
(mm) 0 ‘&\ \\\\\
15st 20st
% bare 151.4 147.6
isolation 123.7 84.8
friction 136.3 158.1
friction+isolation 107.9 795
= viscous 144.8 152.4
M viscous+isolation 118.1 94.6
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. 500 % § =
isplacement \ \\ ;
(mm) 0 :\ &
15st 20st
W bare 733.0 906.0
isolation 455.0 393.0
friction 672.0 874.0
friction+isolation 343.0 312.0
= viscous 730.0 900.0
M viscous+isolation 465.0 409.0

TN 9 9595y cand ol by ol oy 300 polie : VY Sl

S5zt -0

ol ov ojle i o0ys] Swss @ sl WwoasiSlaz 5 oSl o (See hyy e swan ke (ol Sue

Saled )3 g 4kl Yo 910 laojle ;o oaiShazr g9 G (mizmen 9 jeSmg 9 SBhol Sl g9 0 (b LBl e Gl
Slidms 5l odnel Cawd a4y bl gl ool 48,3 18 ) 0550 a0l 8L 6l bl @G soisSTaz b o STy oS 5
odd Wojlw jo aly oy Jlidl el 5 alilys pellas Ol ojle ;o (SO Oy 4 bS] e 3925 a5 Cel cpl 5l (Sl oals &Sl
Ll IS Sl o 00isSTar sgmg Lol el aiils laojlo pl obmls 5 o mlowle LalS )0 52l a0 paizan
5 oS gy | ojle 8, S5t 5 (siluainte Wy, Slalaz b e glsil oS 5 09d oo Lie ol dr S ol JU8, ol g
Ve ojlo jo SKhol S0 0929 < lgi oo e S0 gl el ails 4l Yo g V0 slaojle jld, o oliwn 9 Cude ,3U
555ty STn b o3ls sl Gl (il aanl o0l Gl ao 3 WV ol 4 |y s e e e o8 4l 0,65, o il
oS 5 Sl el s cpl el adl malS ws o YV olal 4 4l e ol STas lils ojle jo Ll ol s ao 0 VO Ll
o @bl peuSle 28l Gline b w0)3 TV 2l Slaz g 55y Sl ln g 20)3 YVl Slax b Sasl 51,
e 6l 2lS e 2l Abbige a0 BF il Lag) 0,08, s ks 18 jles o Lice 0l 4 s 0diiSTaz sls o3l
S5 lp g we 3 0F il caiSlaz 5 (SWhasl Slhee oS5 sl wae,0 Vopln j5Shns Slee slp o0 VYl (Sl
byl 9,55, Con 4l Ve ojlu ol (olnlr peySle (g3 (o) 2 b Cold 50 1adl o0 003 OA ol oaisSTaz 5 joSiay S50
$lp ol Gl ol il co s yo Vol L ol 4y Cond 0aisSTax Lol gl olbmls (ialS ol a5 €8 )5 ax lgs o0
5 SBhaol Sl oS5 Lol rizren aBlioe 0o ;3 VY plp joSans STiee Lojle sl g 0o)0 PRl (SBaol S1re bojle
bl oSl lie 355amy Flrme 4 T T cal ys b a5 el o0ls 2lS 0y FF B 1, ol bl e Sle 5o oaisSTas

Aol o oy VY Sgus Lo ol 4y e

FY LY azmio AP Jlu 1) 0 lowi Vo 0590 (ol g 03w (cwiigo (id g 3 — (ods 49 gitd



G191 0 3w (gwiigo oo sioleolo

&1 yo=F

[1] Ying Zhou, Peng Chen. (2017). Shaking table tests and numerical studies on the effect of viscous dampers on an isolated
RC building by friction pendulum bearings. Soil Dynamics and Earthquake Engineering, 330-344.

[2] Landi L, Grazi G, Diotallevi PP. (2016). Comparison of different models for friction pendulum isolators in structures
subjected to horizontal and vertical ground motions. Soil Dyn Earthq Eng, 81:75-83.

[3] Dario De Domenico, Giuseppe Ricciardi. (2018). Earthquake-resilient design of base isolated buildings with TMD at
basement: Application to a case study. Soil Dynamics and Earthquake Engineering, 503-521.

[4] Wolff ED, Ipek C, Constantinou MC. (2015). Effect of viscous damping devices on the response of seismically isolated
structures. Earthq Eng Struct Dyn, 44:185-98.

[5] Sang-Hoon Oh, Sung-Hoon Song, Sang-Ho Lee, Hyung-Joon Kim. (2013). Experimental study of seismic performance
of base-isolated frames with U-shaped hysteretic energy-dissipating devices. Engineering Structures.

[6] Kenneth K. Walsh, Grace Sallar, Eric P. Steinberg. (2019). Hybrid base-isolation of a nonlinear building using a passive
resettable stiffness damper. Engineering Structures, 206-211.

[7] Furtmdller, T., Matteo, A, D., Adam, CH., Pirrotta, A. (2019). Base-isolated structure equipped with tuned liquid
column damper: An experimental study. Mechanical Systems and Signal Processing. 816-83.

[8] Yazdani, Armin, Monajeminejad, Soheil, Asgari, Jafar. (1396). Investigating the nonlinear response of the structure
equipped with a base isolator and adjusted mass damper. The 4th International Conference on Structural Engineering.
Tehran, Iran.

[9] Zakavi, Roham, Rahgozar, Reza. (1398). Combined effect of LRB seismic isolator and viscous damper in short floor
steel structures under blast wave effect. The second international conference on civil engineering, architecture and urban
development management in Iran, Tehran, Iran.

[10] Babayi, Ashkan, Hosseinzadeh, Seyed AliAsghar. (1395). Investigating the simultaneous use of damper and isolator in

the seismic behavior of bridges. The first national conference of applied research in civil engineering (structural
engineering and construction management). Tehran, Iran.

[11] Charalampakis, Aristotelis E, koumousis, Vlasis K. (2010). Parameters of Bouc-Wen model revisited. The nine
HSTAM international congress on mechanics. Limassol, Cyprus

[12] Ramirez, J.D. Morales, Tirca, L. (2012). Numerical simulation and design of friction-damped steel frame structures..
15 WCEE. Lisboa

FY GYR amiso AF+Y Jlo 1) 0 5lod Yo 0,98 (ol 90 jlu (cwikigo (i g 3 — Sods 43 pid



