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Abstract - The friction damper is a passive energy dissipation device that is effective in reducing the response of short-term
structures, and is easy to manufacture and construct, and enables economical design. In this study, by designing the joint part
of the steel brace as a friction damper, the buckling problem of the brace was solved and the initial introduction tension of the
friction damper was adjusted and installed. In addition, an artificial seismic wave reflecting the short-cycle response character-
istics of the Korean seismic wave was used to perform a shaking table test and to analyze the dynamic response and fracture

pattern of a reinforced concrete frame.
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Table 1. Details of main members
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Fig. 1. Details of reinforced concrete frame (NS)
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Table 2. List of specimens
Specimen Arrangement of Strengthening Friction Size of | Number of Itallension
p reinforcement method material bolts bolts
NS - - - - -
NS-BF Nog-s§1smlc Bracing friction damper 8 40 kN 25%
esign SS275 M20
NS-KF K-bracing friction damper 16 30 kN 20 %
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Fig. 2. Details of brace friction damper (NS-BF)
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Fig. 3. Details of K-brace friction damper (NS-KF)
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Fig. 5. Test set-up
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AIEAYE E29] M3 FAI°] KS F 2405(22L]
EQ I=75= Ald ) 710l Wt A|E 100 mm, 0]
200 mmo] LY FAAE 67 AZsto] A<t 5Lt
ZZA00 A FAsI A A5t A F 300 kN 52 UTM
(universial testing machine)< AF8-51] A|S-& 445131 0
o AEA| 9 A YEE () 21 MPaolLh, YEFEA]
27} gt 16.9 MPaZ UESITE. Table 32 2ATE &
A9} 27w AEATE eRiT,

o8 &< D10, D16, D22(SD400)} HFaF w of] AR
HP7, A Z2 01 E(8S275)°] tel] VgA S =35I

Table 3. Result of compressive test

Cylinders Compressive strength (MPa)
A 16.8
16.4
C 16.9
D 17.3
E 16.7
F 17.0
Average 16.9

Table 4. Result of tensile test

Yield strength Tensile strength
Coupon (MPa) (MPa)
Measured | Average | Measured | Average

410.5 516.5

D10 408.9 403.4 514.9 514.5
390.9 512.1
518.7 649.6

D16 5232 521.2 650.5 650.5
521.7 651.5
503.0 639.8

D22 492.2 503.3 628.7 638.1
514.8 645.8
282.4 427.4

I%isz“g’l 2822 | 2822 | 4286 | 4280
282.1 428.1
2753 4435

Ste(“;loptl)ate 2806 | 2746 | 4453 | 4415
268.0 435.8
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Fig. 7. Load cell for bolt tension
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NS-BF specimen NS-KF specimen
Scale ?xial Displacement ?xial Displacement
orce ) orce (i)
(kN) (kN)
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Fig. 19. Damage of NS specimen
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Fig. 20. Damage of NS-BF specimen



Fig. 21. Damage of NS-KF specimen
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