GBS A TEZ8E] =27 A6, AdE, 20159 12€ ISSN 2093-5145(Print)
J. Korean Soc. Adv. Comp. Struc. Vol. 6, No. 4, pp. 51-57, December 2015 ISSN 2288-0232(Online)

KOSACS DOI http://dx.doi.org/10.11004/kosacs.2015.6.4.051

2HH FHY OlERLrS TZMS HI}

A7) sk AE e ol 2, A A Ed Ty ST, FRERYsk AF T P

Evaluation on Structural Performance of Two-nodal Rotary Frictional
Component

Kim, Do-Hyun' * Kim, Ji-Young® * Kim, Myeong-Han’

'Assistant Professor, Dept. of Architecture & Interior Design Gyeonggi College of Science and Technology
Senior Researcher, Technology Development Team. Daewoo Institute of Construction Technology, Daewoo E&C
3Associate Professor, Dept. of Architectural Engineering, Mokpo National University

Abstract: Various hybrid dampers have been developed in Korea to control the vibration due to a wind and earthquake.
In order to minimize the installment space, cost and construction process, the new hybrid friction damper is developed.
This hybrid damper is composed of several rotary friction components having two frictional joint. Because of these
components, the building vibration due to wind and earthquake can be mitigated by hybrid friction damper. In this
paper, various dependency tests were carried out to evaluate on the structural performance of two joint rotational
friction component of the hybrid damper. Test results show that two joint rotational components do not depend on a
displacement and a frequency of forcing but friction coefficients is reducing as a clamping force is increasing.
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Fig. 1 Mechanism of rotary hybrid frictional damper
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Fig. 2 Details of two nodal rotary frictional component

Table 1. Summary of test specimens

clamping . . .
no name frictional pad specification
force(kN)
1 2R-60 60 diameter=120mm(outer),

2 2R-120 120
3 2R-180 180

30mm(inner), 2EA,
frictional coefficient=0.4
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(a) measurement set up
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(b) specimen behavior
Fig. 3 Experimental setup

Table 2. Loading Protocol
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Fig. 4 Evaluation on test results of a friction damper
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(a) 2R-60 specimen

Damper Force(kN)

Damper Force(kN)

Displacement(mm)

(b) 2R-120 specimen

Fig. 6 Effect of displacement amplitude

Displacement(mm)

(c) 2R-180 specimen

LA S A THTable 4). wHEAF= bz g AL Zheta itk =YEEe 27] =g 120kNejA A
3 AFL woln, emmolF WHoRAFE 0372 AERIA 46kN0] £
uebstth oA A gEe SRS A FFe] wet 2R-180 A A %= 7FH W9 10mmeo]Fof HwpEd
HYHom F3e Rt EU5Ee 27 B8 & WSl ne PEetAEs ok s, o
59.1kNol Al A 3mm7tE o] & 4.1kNo] &A%t} &) ol A -16%~12% W dellA #Ax7E T Fei(Fig
A gk 4.5mm 7FEEE =918 Sl dA3 iy 6(c)). 10mmo]F HyvPAAFE 0292 YERSH
o, VAL 2 JFS FA Aeh o]FF  (Table 6)
Mol mAE Huelq mE¥Aow FH W A4T 287 H4¥ wRest SFUs oI Aol
o] wAstaL gt T AAHA oY FAe Btk HdwAAFE A
2R-1208 A= 7HH 9] 10mmeo]§-of 3 dnpde By =i Av)eh Aglol ZhEzlFe] ozt
o gzt wet WavlAEE okt ZAaAR  Zrleks AFS GEAR, AAd0s ATe)EA
Bt o] -16%~12%7HA @ abH 9] el A A gthFig & 2A grkan ddEh @¥e] A4 ddete
6(b)). vt AFE 0312 YERGtHTable 5). oy o HiFod] 2AHY  15%S  AHE3sE ASCE
Age FARAAT AGEge] AFHeR F  720100¢ FIHALh
Table 4. Summary on displacement amplitude dependency test of 2R-60 Specimen
Average Friction o . . L.
Force(kN) Friction Coefficient(l) Clamping Force(kN) Dissipated
orce
value deviation value deviation value deviation Energy(kN'mm)
3mm 16.5 - 0.27 - 59.1 - 34
4.5mm 18.0 - 0.31 - 55.0 - 100
6mm 17.8 -0.14 0.32 -0.14 53.8 0.01 159
10mm 18.5 -0.10 0.33 -0.10 53.5 0.01 341
15mm 19.5 -0.04 0.35 -0.05 53.3 0.00 592
20mm 20.9 0.02 0.38 0.02 53.0 0.00 902
25mm 22.2 0.08 0.40 0.09 52.8 -0.01 1,246
30mm 23.4 0.13 0.43 0.16 52.3 -0.02 1,630
average 19.6 0.37 53.1 -
Table 5. Summary on displacement amplitude dependency test of 2R-120 Specimen
Average Friction . . . L
P (N) Friction Coefficient(l) Clamping Force(kN) Dissipated
orce
T T T E kN-
value deviation value deviation value deviation nergy(kN-mm)
3mm 19.4 - 0.17 - 109.8 - 32
4.5mm 24.8 - 0.22 - 108.3 - 88
6mm 27.5 - 0.24 - 107.7 - 187
10mm 29.7 -0.16 0.27 -0.14 107.3 0.01 491
15mm 32.2 -0.07 0.29 -0.07 107.0 0.01 945
20mm 34.2 -0.01 0.31 -0.01 106.4 0.00 1,488
25mm 36.8 0.07 0.33 0.07 106.1 0.00 2,145
30mm 38.9 0.12 0.35 0.15 105.2 -0.01 2,813
average 33.2 0.31 106.4
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Table 6. Summary on displacement amplitude dependency test of 2R-180 Specimen

Average Friction

Friction Coefficient(|l)

Clamping Force(kN) Dissipated

Force(kN)
value deviation value deviation value deviation Energy(kN'mm)

3mm 304 - 0.16 - 183.2 - 44
4.5mm 45.5 - 0.24 - 179.9 - 235
6mm 44.0 - 0.24 - 176.6 - 367
10mm 449 -0.16 0.25 -0.14 174.1 0.02 777
15mm 48.3 -0.08 0.27 -0.07 172.7 0.01 1,432
20mm 52.7 0.01 0.29 -0.01 171.9 0.00 2,272
25mm 56.4 0.07 0.32 0.07 170.1 -0.01 3,256
30mm 59.2 0.12 0.34 0.15 168.0 -0.02 4,233
average 52.3 0.29 171.4
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(a) 2R-60 specimen

Displacement(mm)

(b) 2R-120 specimen
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(c) 2R-180 specimen

Fig. 7 Effect of forcing frequency
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Table 7. Summary on forcing frequency dependency test of 2R-60 Specimen

Average Friction

Friction Coefficient(|) Clamping Force(kN)

Dissipated

Force(kN) Energy(kN-mm)

value deviation value deviation value deviation value deviation
0.167hz 16.1 -0.08 0.30 -0.07 51.5 0.00 98 -0.04
0.250hz 16.7 -0.03 0.31 -0.03 51.5 0.00 99 -0.04
0.500hz 17.2 -0.01 0.32 -0.01 51.5 0.00 102 -0.01
1.000hz 17.7 0.02 0.33 0.02 51.5 0.00 105 0.03
2.000hz 18.8 0.08 0.35 0.09 51.4 0.00 108 0.06
average 17.3 0.32 51.5 102

Table 8. Summary on forcing frequency dependency test of 2R-120 Specimen
Average Friction Dissipated

Friction Coefficient(l) Clamping Force(kN)

Force(kN) Energy(kN-mm)

value deviation value deviation value deviation value deviation
0.167hz 23.8 -0.15 0.22 -0.13 103.6 0.00 111 -0.09
0.250hz 25.7 -0.07 0.24 -0.06 103.5 0.00 110 -0.10
0.500hz 28.5 0.04 0.26 0.04 103.5 0.00 116 -0.05
1.000hz 30.0 0.09 0.28 0.09 103.4 0.00 129 0.05
2.000hz 29.1 0.06 0.27 0.06 103.5 0.00 146 0.19
average 27.4 0.25 103.5 122

Table 9. Summary on forcing frequency dependency test of 2R-180 Specimen
Average Friction Dissipated

Friction Coefficient(l) Clamping Force(kN)

Force(kN) Energy(kN-mm)
value deviation value deviation value deviation value deviation
0.167hz 40.0 -0.17 0.23 -0.14 166.2 0.00 221 -0.07
0.250hz 44.9 -0.04 0.26 -0.04 166.4 0.00 229 -0.04
0.500hz 49.1 0.05 0.28 0.05 166.5 0.00 233 -0.02
1.000hz 49.6 0.06 0.29 0.06 166.6 0.00 239 0.00
2.000hz 50.4 0.07 0.29 0.08 166.6 0.00 266 0.12
average 46.8 0.27 166.5 238 0
gE HuvpEAe A Al E9SEel mE 4¥Fe a1y
s of 2t
B oo E A BEAzdue J49 2
nlFU s PAEE 284 A npEese 72 (3) 7FF34E 0.167THzol M 2HzZHA WA A
e s o= 3o Ealo]l PGrlatey v AT A3} 2R-180EFA ] 0.167HzE AF EE
wrol AYAINE FE 35 Hatnpuy o] x| AAA A by, npRAE, 290 B A4
AHATE 93 ) 2ARR B4 AFow, Aze  HUAE BAdn Ho 15% olstE Hola 7] Wi
83 2 of 284 AR e s Fig 2L A4 G
il Aok
(1) W9le=4d d345 244 sjdvpRate] #
Fup A = A8 A 7 7}7t 0.37(2R-60), 4) APFR 5 vpA ZUrRAEE A9 4
0.32(2R-120), 0.29(2R-180) ulEhar gx|uh, 28 I FYEAE MY AME o R EQISEo] mpET=
A7 Fole Z2o 5 A8A= Wy} =719 of aEA ZxE Ao AT EF 3 WA
F= b ZASTE o SUkee A4S Kol 7Hel¥ =95Y Ed4E 3 AP R F =9
g AR 92 o] mjld AZACIAM M
Q) AFAY =24 BAF Az 244 =okth mebA 243 sdvpEe s dAHHA AE
Anpg oo npEAsE 2S5 o Mg s < feAE "aa sz 22 SHFAEA
23E A4S Bt mebd 284 Ay mResr W AW AAY desina dddn.
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