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Seismic Performance of RC Frame System Retrofitted with TS Seismic
Strengthening Method (Part 1:Analytical Study)

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

Abstract: In this study, a cyclic loading test was carried out for a reinforced concrete frame installed a TS(tension-spring) damper for the purpose of
verifying the seismic strengthening effect of the TS seismic reinforcing method. The test specimens are four specimens of non - reinforced frame and
three reinforced frame specimens. Experimental parameters are Shape of damper and construction method of damper. As a result, the construction
method of inserting type inside window was twice as much in terms of strength and stiffness, and the method of externally attached type showed a
performance improvement of about 2 times in terms of energy dissipation. From these results, it can be confirmed that the TS seismic reinforcing method

is a superior method for field application and seismic strengthening.
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frame reinforced with damper, Cyclic load
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Table 1 Specimen list
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(b) Floor plan

Fig. 1 Prototype structure

f.(MPa) f,(MPa) P, (MPa) Damper Installation
RC* - -
V-IN V-Brace Inserted type
21 300 315
V-EX V-Brace Attached type
D-IN Diamond-Brace Inserted type
* :reference
fex : compressive strength of concrete
f, :yield strength of steel reinforcement
P, : vertical load applied to the frame
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2.2 MZAlE Table 2 Concrete compressive strength
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D10(1% SD300)S AR&3sl3 o, de] Agd E-HL 1 Cylinder 4 25.5 26263.9
o}517] 915k KS B 0801(KS F 2403, 2017)01 whe} 2 = <17 Cylinder 5 24.0 25811.0
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Fig. 2 Reinforcement detail of specimen(unit:mm)
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(a)RC (b) V-IN(Inserted type) (c) V-EX(Attached type) (d) D-IN(Inserted type)

Fig. 3 Installation of damper
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Fig. 4 Stress-strain curve of deformed bar(D19)

Table 3 Lateral loading history

Cycle 1 2 3 4 5 6 7 8 9 10 11 12
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Fig. 5 Lateral loading history
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(a) RC

(b) V-IN(Inserted type)

(c) V-EX(Attached type)

(d) D-IN(Inserted type)

Fig. 7 Final cracks of specimens
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Table 4 Test results
V Vmax 6 5max
max - max gy E
(kN) Vinax (mm) max
1.00 1.00
*
Casel* RC 243.7 (243.7243.7) 20.00 (20.00/20.0) 2878.6
1.92 1.49
Case2  V-IN 4668 46680437 279 (2995200
1.40 1.00
Case3 V-EX 3424 (342.4243.7) 20.00 (20.0020.0) 5374.6
1.93 0.992
Cased  DAIN 4713 41 30437y 1987 (19.84120.0)
* : reference
Viax : maximum load
V.. : maximum load of reference
5., -displacementat V; .
&, :displacementat V.,

E : accumulated energy
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Fig. 8 Force-displacement curves of specimens
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Fig. 9 Comparison of structural performances for specimens
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