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Abstract : This paper proposes the method of exactly identifying both viscous and friction damping from free
vibration response to SDOF structure. Both displacement and acceleration free vibration responses to SDOF
system, in which both viscous and friction damping are considered as its damping mechanism, are discussed to
verify the proposed method. The relationship for identifying both viscous and friction damping is derived from
two consecutive amplitudes of displacement or acceleration peak response. The proposed method is verified
through the numerical simulation for an assumed SDOF system consisting of mass, both viscous and friction

damping and spring components.
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Figure 1. SDOF system with viscous and friction damping
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Figure 2. Free vibratio
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Figure 3. Linear interpolation by displacement response
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Figure 4. Free vibration acceleration response
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Figure 5. Linear interpolation by acceleration response
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Table 1. Simulation Parameters

Natural Viscous Friction
Mass . ..
Cases [ton] frequency damping coefficient
[Hzl [%] [%]
Case 1 100 0.8 3 0
Case 2 100 0.8 3 5
Case 3 100 0.8 3 10
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Figure 6. Simulation results for free vibration response
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Table 2. Simulation Results (Displacement response)

Peak response[m]

Amplitude of peak response[m)]

Cases
uy 91 o
N 0.500 | &, 0.869 | 0, 0.955
ol 0455 | 4 0791 | &, 0.869
Case | b 0414 | 4, 0720 | 6 0.791
1 uh 0377 | & 0.655 | 0, 0.720
ul 0343 | & 059 | 0 0.655
ul 0312 | 4 0542 | & 0.596
™ 0500 | &, 0761 | 6 0918
ol 0418 | 4 0619 | &, 0.761
Case uh 0343 | 9, 0489 | 4 0.619
2 uf 0275 | 0 0371 | 4, 0.489
uf 0213 | 4 0263 | 05 0.371
ul 0157 | & 0.165 | 0263
(N 0500 | 4, 0653 | 6 0.881
uP 20381 | 6 0446 | 6, 0653
Case ub 0272 | 4, 0258 | 4 0.446
3 uf 0.174 | 0 0.086 | 6, 0.258
uf 0.084 | 4 05 0.086
U,g -0.002 67 (56
E 3 oM 2o OI5=8H)

Table 3. Simulation Results (Acceleration response)

Peak response[ny sz]

Amplitude of peak response[my/s’]

Cases » -
Un div1 9;
g 212633 | 8, | 21958 | 8,
ul 1149 | 6, | 19982 | &, | 21.958
Case wh 10462 | 5, | 18184 | &, | 19982
1 u 9521 | 5, | 163548 | &, | 18.184
h 8664 | & | 15059 | &5 | 16548
ut 7884 | 6, | 13704 | b | 15059
g -12633 | 8, | 20213 | 6,
ot 11050 | &, | 16609 | &, | 20213
Case h 9163 | 8, | 13329 | &, | 16.609
2 h 7446 | b5 | 10344 | 6, | 13329
A 5883 | 4 7628 | 55 | 10344
ub 4461 | 4, 5156 | 7.628
g -12.633 | 8, | 18468 | 6,
" 10604 | &, | 13235 | &, | 18.468
Case wh 7864 | 6, 8473 | &, | 13235
3 uh 5371 | b5 | 4140 | B, 8.473
ah 3102 | G 0.196 | & 4.140
o’ 1038 | &, 86
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Table 4. Linear Interpolation and Identification Results

Displacement | Acceleration Identification
Interpolation | Interpolation Results
Cases _ ~ Viscous | Friction
a b a b Damp. Coef.
[%] (%]
ste 1099 | 0000 | .09 | 0000 | 30 0.0
C;S‘e 109 | 0081 | 109 | 1962 | 30 50
Cagse 1009 | 0.163 | 109 | 3924 | 30 100
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