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Seismic Performance of RC Frame System Retrofitted with TS Seismic
Strengthening Method(Part 2:Analytical Study)

Myung-Cheol Jung', Jeong-Weon Songz, Jin-Kyu Song5 *

Abstract: In this study, the nonlinear time history analysis of seismic retrofitted structures with TS damper for seven ground motion records was
conducted for the purpose of verifying the seismic strengthening effect of TS seismic retrofitting method. Through comparison of the interstory drift
ratio and the energy dissipation amount of the non - reinforced structure obtained and those of retrofitted structures with TS damper from the nonlinear
time history analysis, the interstory drift ratio was reduced by about 30% and the amount of energy dissipation through the structure was halved. As
a result, it was confirmed that the damping performance of the TS seismic retrofitting method is excellent.
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Fig. 1 Concept of TS system
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Fig. 2 Location of TS dampers
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Fig. 3 Nonlinear model idealization of structure
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Fig. 4 Force-displacement curves of V-EX specimen



Spectral Acc. (@)

400

—— Elcentro NS

Groung Acc. (gal)

400

Hachinohe NS

300 4

200 4

100

-100 4

Groung Acc. (gal)
o

-200 o

-300 4

400 T T — T T T T
[ 10 20 30 49 50 60

Time (==c)
(b) Hachinohe(1968)
e Kobe. N5
50 4
g o
2
Q
50 4
Time (s=c)
(d) Kobe(1995)

300 4

Groung Acc. (gal)

-300 4

400 — 7T T T T 71—
[ 10 20 30 @ 50 60

Time (s=c)

(g) Artificial_2

Fig. 5 Ground motion records used for time history analysis
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Fig. 6 Calculation of the average spectral response

o
=
=

XET} YEE 77t TaEe) 22he it PR &
SR S WAAA H A 42
TZA|2H ] o1l 30| F
‘%‘?TZJ’ Hy 74 ?_] 0.7-2 283} S Ministry of Land, Transport
and Maritime Affairs, 2013).
B3R, 770 AR gl v gk 53
A A S AN AR 20 A
L B35 Xukakyly wlgkol| A 5 o) S3¢
73] TH Sk 222 02 TS 93 B} o]
Y ol A Z42F 33%, 28%°] Hoh S SIH] 7
7k A%
Fig. 8¢l 771l %19} = Al

FEE
=
i)
ol
4l
g
L

|

ok o oy

A

%

2 A5k i3t w5 w7

J. Korea Inst. Struct. Maint. Insp. 151



e Elcentro
I Chiba
7 o T e Taft
----- Artificial_2
Hachinohe
----- Artificial_1
o 34 Kobe
= - - - - Drift limit(0.7%)
S —B— Max. avrg. drift
n o,
14w .
'
/ i
0 M T T T L T T T T T
0.00 025 050 0.75 1.00 1.25 1.50 1.75 2.00

Drift ratio (%)

(a) X-dir. (Before reinforcement, Max. avg. drift: 0.81%)

N Artificial_2

N Hachinohe
e Artificial_1
Kobe

/| = = - - Drift limit(0.7%)
. —u— Max. avrg. drift

Story (F)

A .
Y T T r T T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Drift ratio (%)

(c) Y-dir. (Before reinforcement, Max. avg. drift: 0.5%)

----- Artificial_2
Hachinohe

----- Avrtificial_1
Kobe

- - - - Drift [imit(0.7%)

—m— Max. avrg. drift

Story (F)

0 T T T T T T T T T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Drift ratio (%)

(b) X-dir. (After reinforcement, Max. avg. drift: 0.54%)

I LT Artificial_2
\ Hachinohe
i I Avrtificial_1
: , Kobe
J/ - - - - Drift limit(0.7%)
; —m— Max. avrg. drift

Story (F)

T T T T T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Drift ratio (%)

(d) Y-dir. (After reinforcement, Max. avg. drift: 0.35%)

Fig. 7 Interstory drift ratio
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