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EFFECT OF NUMERICAL METHODS ON ACCURACY
OF EARTHQUAKE RESPONSE OF GROUND
000 'Doooo*onooo’
'00000000000000000 00
Yoshida Nozomu, Engineering Research Institute, Sato Kogyo, Nozomu. Yoshida@satokogyo.co.jp
‘0000000000000 oo
Sumio Sawada, DPRI, Kyoto University, sawada@catfish.dpri.kyoto-u.ac.jp
‘DO00DO0O000DDO OO0
Susumu Nakamura, Faculty of Engineering, Nihon University, s-nak@civil.ce.nihon-u.ac.jp
SUMMARY
Accuracy of earthquake response analyses of ground is examined focusing on nonlinear behavior and modeling on
damping. A conventional equivalent linear analysis is improved to reproduce nonlinear behavior better, and to consider
frequency proportional damping. Mode proportional damping is installed in the nonlinear analysis. SHAKE
overestimates peak acceleration and maximum stress, and underestimates amplification at high frequency. Rayleigh
damping that is frequently used in the engineering practice underestimates high frequency response. Modal damping
sometimes cause stability problem therefore special care is required. In conclusion, improved equivalent linear method
and conventional nonlinear method can be used in practice except high frequency region.
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Figure 1 Schematic figure showing the mechanism how

equivalent linear analysis overestimate maximum shear
stress.
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Table 1

Equivalent linear

Parameters for analysis

Nonlinear

Improved Modal damping

DYNEQ Modal
Conventional

SHAKE -

Frequency proportional damping Conventional

Freq. prop. Rayleigh

Note. Each method will be referred as in the second line.
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Figure 7 Response spectrum (5% damping)
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