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A PROPOSAL ON DAMPING MODEL DEPENDENT ON AMPLITUDE
AND INDEPENDENT OF FREQUENCY

OF imE#H=(BHIEEEFMFER)

Koji Yamada, Toyota National College of Technology, Eisei-cho 2-1, Toyota, Aichi 471-8525

A new damping model for time history analysis is proposed in this paper. This damping mode] i
s dependent on the amplitude and independent of the frequency. This model is composed of 3 b
i-linear springs. Each Spring has the different yield displacement and the different stiffness calcul
ated from 3 damping ratios. User is required to define only yield displacements and damping rati
os at the yield displacements. The displacement response with this damping model is different fr
om the displacement response with stiffness proportional damping.
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Fig.1 Storey-stiffness with damping springs
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Table.l  Parameters of 1 DOF system

Mass(kg) 100
Natural period(sec) 0.8
displacement amplitude (X; cm) | 0.1 0.2 03
Damping ratio(f;) 0.01 0.02 0.03
yielding  displacement  of | 0.5 1.5 25
damping springs( d, cm)
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Fig.2 Damping ratio with proposed method under stationary wave

2  HAEEECHITIEREN

IO L EARICH L, ERIHERE GRS, ZE
IO MRERA S MEE R AR E L. RER 4ITRT
Re@HIIEEE LAMEER TS5, Bk EERRN S
S XN BEEK OB, EREHRED S HEE NS
HEEREBEE LW LN 5. T, HEREHRED
FNEEE U BMBEEREBREL TV 5 2 AN 3.

0.04

0.03

Damping ratio
o
o
N

0.01

0.00

—3¢— Stationary
Wave(1.5sec)
© target
0.1 0.2 03 04 05
Amplitude(cm)

Fig.3  Damping ratio with proposed method under stationary wave
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b) Relation between displacement and damping ratio

Fig.4 1 DOF system with proposed method under Free vibration
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Table.2 Parameter of 10 DOF model

Storey Mass(kg) Stiffness(kN/cm)

1 441000 1326

2 441000 2114

3 441000 2770

4 441000 3333

S 441000 3816

6 441000 4229

7 441000 4575

8 441000 4857

9 441000 5078

10 441000 5238
Displacement amplitude(X;cm) | 5 10 15
Damping ratio(/y) 0.005 |0.01 0.02
Yielding  displacement  of | 0.3 0.8 12
damping springs( d, cm)
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Fig.5 10 DOF system with proposed method under Free vibration
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Fug.6 Time history under El centro NS (max. vel. : 50cm/sec) (Proposed model, stiffness proportional damping((h=0.5,2.0%))
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Fig.7 Envelope of displacement response (Proposed model, stiffness proportional damping((h=0.5,2.0%))
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