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Abstract

This paper investigates the seismic mitigation performance of floor-isolated tuned mass damper
(TMD) structures, taking a 10-story reinforced concrete frame commercial-office complex as the case
study. Finite element models of the conventional seismic-resistant structure and six floor-isolated

SCEG| A K. AR R TMD S5 KRR R TERE R AT ] AR LA, 2026, 15(2): 242-255.
DOI: 10.12677/hjce.2026.152045


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2026.152045
https://doi.org/10.12677/hjce.2026.152045
https://www.hanspub.org/

Py

TMD structures with distinct layout configurations were developed using SAP2000 software. Elas-
tic-plastic time-history analyses under rare earthquakes were conducted by selecting seven ground
motion records (five natural and two artificial). The responses of different schemes, including base
shear, inter-story shear, inter-story drift, and roof displacement, were compared. The findings in-
dicate that floor-isolated TMD structures can effectively extend the natural vibration period of the
structure, significantly reduce the base shear (by 20%~40%) as well as inter-story shear and drift
(by 30%~70%), thus validating the seismic isolation and energy dissipation efficacy of this system
under strong seismic excitations.
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Figure 1. Business and office block
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Figure 2. Three-dimensional model diagram
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Table 1. Rubber seismic isolation bearing product specifications
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Table 2. Seismic wave information
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Seismic numbering Earthquake name Year Vs30 (m/s) Station name Magnitude
TR1 Chi-Chi 1999 497.53 CHYO019 7.62
TR2 Norcia Italy 1979 401.34 Bevagna 5.9
TR3 Bam_Iran 2003 504.85 Baft 6.6
TR4 Iwate_Japan 2008 507.56 FKSHO02 6.9
TRS Loma Prieta 1989 4253 Palo Alto-SLAC Lab 6.93
RG1 Artificial Record-1 - - - -
RG2 Artificial Record-2 - - - -
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Figure 3. Seismic wave response spectrum curve
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Figure 4. Top-level seismic isolation floor TMD structure layout
4. TERREHEIR TMD 454157 & &
DOI: 10.12677/hjce.2026.152045 247 T AT


https://doi.org/10.12677/hjce.2026.152045

Pl

42000
‘ 6000 6000 6000 6000 6000 6000 6000 |

6000 |

H [ || |\ ;\ !

6000

VRIS
1
I
|

6000

42000
=
|
N
|
|
NN
e -ﬁ« 1 .t
‘ |

357000

g | R
S——— :4 ::%:::@
e H I ; ; I
[ !__ f I ___‘ f :%% 5000 5000 5000 WWW’W‘
1 '%%&%%%%
Bl e BELE ) RRRK B &
(a) MRS EM)
30000
! 6000 6000 6000 6000 6000 \ g
— P4 2 7 % 2 .
(om0 ews oo ' gm  ewo w0 0w
42000
(b) BRREEH(TTET)
EH o RRxE 73 KRBE D & E b 5000 5000 5000 :z?:n 5000 5000 5000
o BRLE 7 RREK T &
(ORI E0E A
Figure 5. Layout of TMD (Torsional Mass Damper) structure for multi-story seismic isolation floor
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Table 3. Structure period and mass participation coefficient
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1 0.975 23.85 38.95 0
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Figure 6. Shear force diagram between structural layers under various seismic waves

Bl 6. BMERIERATREWERTNE

(2) ANFEHERAEH T BN Z 8 725 E . flin, TRS WAER FHUESiIRZ87 7145 90,000
kN, 1 RG2 JAF N2 60,000 kN, 5 B3 2 98 (0 A0 A5 2 CA A3 Rl 7« WA 1 T3k 2 ) b 45 g Wi 7 A 25
M o H 7 HURZ (AT TR3 7. RG1 ) EH _E LR (5~8 J2) t LB 77 )= 3 KB G (b e 45 4 DUAE TR3
W 8 JRBT s TAHARAEIR), T RERIM AR MG 5 5 4 vh L R R, 51R R B IR AN .

(3) PURSHITHERBY 1w T IR 4, FLIRJZ B 7 b LU dR K (20 BT 7T 60%~80%), BeitH i
USRS B I PUBT AR B ) o BRRRES BT i B AT ER 5Y, o AR BT ) 5 LEAR S SR (A
FREATFIIEIN 10%~15%), kR =R UL LR 2 RN VLS, 85 )R i s )= -

3.3.2. EEHA

(1) BRAEFIARRIE . Wikl 7 bR 45 W B PB4 M PR AIK 20%~40%, B0iiE 1 BR = 2% B d
TR ES b AR B T ) B AR B A R, JCHAERR AR (W TRS WER T, FRE S5 ML iKY /6
FEHITE 60,000~70,000 kN, &2 E KT HURE LT 85,000 kN

R RE 4 H7N
100000 |- [k
FRRE A H Y
[ ] WEsm=
MR =]
80000 - L1 b
M B it — _
= N PB4 M
& - - Al i
60000 - | A il L
= i i L -
‘lg m [
B 40000 [ I
20000 H
0 1 1 1 1 1 1 1
TRI TR2 TR3 TR4 TR5 RG1 RG2
HhRE

Figure 7. Shear force diagrams of the structural base under various seismic waves
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Figure 9. Displacement between structural layers under different seismic waves
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