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1 Variably Baffled Tuned Liquid Damper
2 The Open System for Earthquake Engineering Simulation
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Fig. 1. Provided damper by Zahrai et al. [14]
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Fig. 3. Stress-strain curve for defined steel in the
software [25]
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Fig. 4. Patched sections in beam and column
modeling
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Fig. 2. Benchmark structure of University of
Technology Sydney, Australia [24]
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Fig. 7. Benchmark 5-story structure modeled in
OpenSEES software
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Fig. 12. Single degree of freedom structure equipped
with TMD
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Table 1. Parameters of the TMD with a weight equal
to the weight of the water in the liquid damper
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Fig. 14. Roof displacement response of structure for
maximum acceleration 2% of the Kobe earthquake
with 42 mm of water depth in the damper
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Table 2. Characteristics of the Kobe earthquake
applied to structure in the laboratory
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Fig. 13. Displacement of the single degree of freedom
structure equipped with the TMD in MATLAB and
OpenSEES software
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Fig. 16. Roof displacement response of structure for
maximum acceleration 6% of the Kobe earthquake
with 42 mm of water depth in the damper
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Fig. 15. Roof displacement response of structure for
maximum acceleration 4% of the Kobe earthquake
with 42 mm of water depth in the damper
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Fig. 18. Roof displacement response of structure for
maximum acceleration 2% of the Kobe earthquake
with 63 mm of water depth in the damper
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Fig. 20. Roof displacement response of structure for
maximum acceleration 2% of the Kobe earthquake
with 63 mm of water depth in the damper
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Fig. 17. Roof displacement response of structure for

maximum acceleration 8% of the Kobe earthquake
with 42 mm of water depth in the damper
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Fig. 19. Roof displacement response of structure for
maximum acceleration 2% of the Kobe earthquake

with 63 mm of water depth in the damper

ilgo 22,3 VIFE ply onigdnelais ooy Sl rme a4y S
@lulr Jloges sl

Vol g s dify Sad Gl L gt e BY 0T Gee
Soy b b Sy L8, wadgl dily Olis aniy aoyo ¥
o e Sl L Lo j5 425010 65,18 4gl5 b olhes LB
G ol sl ol gl 45 Lz sl ond LSy onigdppliss
VAUEY ply a0 VO 6,5 )18 asly U b STy sl a3)5
Fogker VAT plp onistienlas poy> Sl lp g e

adgl Cls aniy doyo £ ol ojle

ARE-h



VeFo B VPV doan YRR JL‘“ A o)Lo.w HY 0)9d ‘)‘S)ﬁﬁl ul)A.C uw.L.Q(e du).mu

o S Sl b L5 4z 15 F0 65 )5 sl b olygo 8
Dol pl lp ol el aS T canl onds LSy odigdpndas
VAEE ol azy0 YO 6,5 )18 asly b mbe ST sl 35
2Bl yraihen VA plp odighin s (goy2 Slree slp g oo

Aion Qo A ply bl iy @ Ay cad mldl b
e (bS5 e dee FY O Gae b S a5 adgl s
Gloasgly b olyso bl slooy b osigdeeiss myle STyne by J S
asly Gl L o5 ol il alS arps e S 65
b IS p celio 0 8kes G35 S0 laoyy (505,13
a3 P 655 sl b e Slyme b adigtedis o STyee
e S e gl o5l ol 150 i g sl 0y Ly Ly 5 oy
VEN 2ln ooz Slime lp 9 YYIOO o1y olygs JB slaoy L
bl ol

CuL..s )’“"°k$l""° Al d,o.cl..)looo).s (v:sLo)f‘)...A 6‘)" 454;91&.&:
iz Golid anin @lp az )0 U0 5 VO Gbls) sl o9
XY slolis aniin glp gy polie 1o bl o wus 5 Al
YO g VYT X1V il s 5 s oS a3l adl ol s o A
DSL o Y/ XY g Ve[ YIY oYY

IS Slapias @l o)l pl oy STas polie
s 4 axg b cwl ool &I E U Y Jolas jo sy 9,90
Oy 3 Ol gl )l mhaw g0 2 gl ¥ Jgaz 0 sal il
gl Ay aoe VOOl Aty Cand g e e FY g FY
Oes 5 2l hawgi ol (talejl ooy mle Slye L3,
l). ] A 6L®).uo|)l.u Ls o..bg.«.up...'a.u e ;‘)—O-A )‘ e
Ay adgl Ll ain woys ¥ ey djly bl aie il
Sk Y 0T Gae b oy il Slie oF Jouz 3ok wasS
Syt 5> o7 e 3 e Lon 6558 bl (oles Gl
o e dee Y 0T Gar gl Lol sl azils a5 ojles L8,
By ax 0¥ Sl S slooy asli b le SThe o s (0>

Slre O Jooz Geb gl dlilj a0 7 Ot acioy Sl
YV Gos sln 42,000 5l a8 blss b aale Slies 5l e o002
S8y yiaiheo FY Ol Gae (sl 42,0 FO 51 a8 (sblg5 5 e e

VooV

30
0.0 degrees
15 degrees
20 30 degrees |

45 degrees
60 degrees
75 degrees |
90 degrees
TMD

Uncontrolled H

10r

A0t

Displacement {mm)
=]

=207

-30 :
50 60

Time (sec)

2l a0y A QL dloslioy e ojlw pby (o lul ¥ S
Pl 58 oo Y O Goe b agS A3l
Fig. 21. Roof displacement response of structure for
maximum acceleration 2% of the Kobe earthquake
with 63 mm of water depth in the damper
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Table 5. Maximum displacement of the roof of the
structure subjected to maximum acceleration of 6%
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Table 3. Maximum displacement of the roof of the
structure subjected to maximum acceleration of 2%

of the Kobe earthquake.
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Table 6. Maximum displacement of the roof of the
structure subjected to maximum acceleration of 8%
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Table 4. Maximum displacement of the roof of the
structure subjected to maximum acceleration of 4%

of the Kobe earthquake.
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