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DYNAMIC BEHAVIOUR OF QUAYWALL STRUCTURES

By Toru SHIBATA and Zadanobu SATO

Synopsis

Mycrotremor observation has been performed for fifteen quaywall structures in the port of
Osaka during these five years. Each structure has been selected as it has a typical structural type.
Predominant frequencies of these structures are estimated by means of spectral analysis. The
estimated first predominant frequency is nearly close to the natural frequency of surfacial ground
obtained by the multiple reflection theory. The damping coefficient is also estimated by means of
an identification theory based on the autoregressive moving average time series. The results give
several facts that the damping coefficient of surfacial ground is arround the several tens percent, and
that the damping coefficient of quaywall structure is about several percent.
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Fig. 1 Location of observation sites.

Microtremor measurement: @ (1976), A (1977), m (1978)
Forced vibration test: = (1979, 1980)
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Fig. 2 Cross sections of observation sites.
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Fig. 4 Fourier spectra on the top of quaywall for different observation tim (E-6 site).
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Fig. 5 Fourier spectra on the ground for different observation tim (E-6 site).
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Fig. 6 Estimated S wave distribution with depth.
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Table 1 Predominant frequency obtianed from relevant peaks of power spectra (Hz).
Observation Crest of Quaywall Ground Predominant
: Frequency
Points 1 2 3 1 2 3 | fromMRT.
A-7 1.18 9.67 111 1.04
A-9 0.80 3.90 0. 80 2.80 L
A-21 0.80 3.30 0. 80 3.30 119
C-12 1.10 9,80 1. 00 1.24
D-1 2.40 3,00 3.80 2,30 2.80 3.80 1.38
D-8 0.50 2.20 4.50 0.50 2,20 4.50 1.93
D-11 2.10 3.90 4.50 2.10 3.90 4,50 1.31
D-25 1.70 4,50 8.10 1.70 1.40
E-6 1,96 9,00 1.90 1.04
F-2 2.90 3.80 4.30 0. 80 3.80 4.30 1.44
G- 2 1.10 3.30 1.20 3,00 0.90
G-7 0.94 3.47 9.06 1.00 3.47 0.72
G- 8 1.20 3.40 0.80 3.30 0.71
H- 4 2.52 3.93 2.52 112
H-6 1.18 2.65 8.65 1.18 1.12
M.R.T.: Multiple Reflection Theory
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