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Abstract - As the frequency of earthquakes in Korea increases, interest in evaluating the seismic performance of existing build-
ings and developing reinforcement methods is increasing. The ftriction damper transmits the stress by the frictional force gen-
erated by the strong tightening force of the high tension bolt, so the rigidity of the joint is high and installation is easy. Therefore,
in this study, a shaking table experiment was performed for artificial seismic waves having short-period response characteristics
similar to those of domestic seismic wave characteristics, using the initial introduced tension of the friction damper of reinforced
concrete designed for non-seismic design. Based on the experimental results, a model of the hysteresis behavior of the friction
damper was presented using OpenSees and a nonlinear analysis of the reinforced concrete frame reinforced with the friction dam-
per was performed.
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Table 1. List of specimen
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NOHAEE 7HE 5= J=E 7 71 9] shet mhatrd o
Fo| ET A E AREoto] S =ottt 2ozt
7S AT A= BEEE 165 kN A BEAHS
100 % E=QJ3Ho 244 | A 5150 2 Q15 Z% 0] HE| 24y
15k

A Sherol A A S| WA 4 YES A

i)

o174, R,: P17 (kN)
e U ILEA S
hy: B AS
To: =HEEAZ(KN)
Ny: A 4

_ 400 3,700 400
“ 400 2,900 400 “
1 1

Em: 1

— Introduced
design tension strength

of bolt 100 %
- (165 kN)

550

(-

Friction part

3,850
2,750

[El

| 400

550

400 | 3,700

4,500

Fig. 1. Reinforced with brace friction damper (NS-BF)

Bolt size of Design tension Initial Sliding
Speci Arrangement of o Number strength of bolt tension strength
pecimen . friction
reinforcement damper of bolts To (per bolt, R,
P (kN) kN) (kN)
NS - - - - -
NS-BF1 Non-seismic designed M20 40 1792
RC moment frame 8 165
NS-BF2 (F10T) 65 291.2
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Fig. 2. Basic configuration of each friction
unit of the damper
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Fig. 3. Experimental setup for shaking table test
(NS specimen)

Fig. 4. Experimental setup for shaking table test
(NS-BF specimen)
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Fig. 5. Response spectrum of artificial wave (£ = 0.5)
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Table 2. NS specimen’s base shear — drift ratio
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Fig. 6. Base shear force — drift ratio
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Fig. 8. Base shear — roof displacement of
maximum artificial seismic wave
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Scale NS
o PGA Base shear Drift ratio
(2 (kN) (%)
50 0.118 79.1 0.223
80 0.189 106.8 0.393
100 | 0.236 157.7 0.760
150 | 0.354 181.6 1.556
170 | 0.401 173.0 2.324
190 | 0.448 165.4 2.595

Table 3. NS-BF1/NS-BF2 specimen’s base shear — drift ratio

Scale NS-BF1 NS-BF2
o PGA |Base shear| Drift ratio |Base shear| Drift ratio
(g) (kN) (%) (kN) (%)
50 0.118 85.8 0.053 86.9 0.051

80 | 0.189 133.4 0.088 134.6 0.076
100 | 0.236 150.9 0.135 172.5 0.101

150 | 0.354 198.5 0.185 288.2 0.147
200 | 0.472 233.0 0.260 373.6 0.230
250 | 0.590 263.7 0.373 421.5 0.359
300 | 0.708 254.0 0.609 4427 0.451

350 | 0.826 370.7 1.084 443.3 0.509
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Fig. 9. Comparison of LVDT displacement
with image analysis displacement
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Scale Axial force (P)
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Fig. 10. Crack of NS-BF2 specimen

Fig. 11. Rusty surface of damper part
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