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Study on the Characteristics of Offshore Ground Motion and Its Response Spectra
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Abstract: The characteristics of offshore ground motions were studied on the basis of the records
from the Kyoshin network (K-NET) in Japan and Seafloor Earthquake Measuring System
(SEMS) in the USA. The horizontal response spectra, the vertical-to-horizontal response spec-
tral ratios (V/H RS ratios), and the inelastic response spectra were analyzed to compare the
differences in offshore and onshore ground motions. It is found that the PGA of vertical compo-
nents for offshore ground motions is lower. The horizontal response spectral values for offshore
ground motions are higher for periods longer than 0. 2 s. The characteristic periods of offshore
ground motions is longer than that of onshore ground motions, the larger the epicentral distance,
the longer the characteristic period will be. Moreover, it is very different in the V/H RS ratios
between offshore and onshore ground motions. The V/H RS ratios for offshore ground motions
are obviously higher than that for onshore ground motions at short to middle periods lower than
1 s. Further more, the simple design equations of V/H RS ratios for offshore ground motions are
derived on the basis of the real ground motion recordings with different earthquake magnitudes
and epicentral distances. At last, to compare the inelastic response spectra, the difference in

strength reduction factor spectra between offshore and onshore ground motions is slight in general.
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tral ratio; strength reduction factor spectra with constant ductility
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Table 1 Information of earthquake events in the K-NET
/M., /km
Izu Peninsula 2006-04-21 02:50 34. 940N 139.195E 5.8 7
Sagami Bay 2006-05-02 18.24 34.917N 139. 330E 5.1 15
Suruga Bay 2009-08-11 05:07 34, 785N 138. 498E 6.5 23
Tohoku 2011-03-11 14.46 38.103N 142. 860E 9.0 24
Mount Fuji 2011-03-15 22:31 35. 308N 138. 713E 6.4 14
Tokyo Bay 2012-07-03 22:31 35. 000N 139. 870E 5.2 88
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Table 2 Information of earthquake events in the SEMS
/M,
SB81 Santa Barbara 1981-09-04 15.50 33. 66N 119. 10W 5.95
NP86 North Palm 1986-07-08 09:20 34, 00N 116.61W 6.10
0S86 Oceanside 1986-07-13 13:47 32.97N 117.87W 5. 84
UP90 Upland 1990-02-28 23:43 34. 14N 117. 70W 5.63
RC95 Ridgecrest 1995-09-20 23:27 35. 76N 117. 64W 5.56
CL97 Calico 1997-03-18 15:24 34. 97N 116. 82W 4. 85
S97A Simi Valley 1997-04-26 10.37 34. 37N 118.67W 4. 81
S97B Simi Valley 1997-04-27 11.09 34, 40N 118. 64W 4.72
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Fig. 2 Two suits of acceleration time histories for offshore station KNG203 and onshore station TKY010 in 2009-08-
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o



3
b
150 | ® WRHESIPGA
o [ ESIPGA .
— I REIE IS
_ - BRI &R
g 100} . -
P ?«‘%:0.429/,/
B 30 0.265
O~ "s6 100 150 200 250 300
JKFPGA / gal
3 K-NET (
)
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Fig. 7 Average strength reduction factor spectra with constant ductility for offshore and onshore ground motions in
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