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A Study on Characteristics of Seismic Wave
Observed in Yamaguchi Prefecture

Toshihiko ASO
Kazunari SHIGEMURA

(Department of civil engineering)

(Division of symbiotic environmental system engineering)

In recent years, large earthquakes such as Tottoriken seibu earthquake and Geiyo earthquake
occurred in Chugoku area. The characteristics of seismic wave are different in every area. In order to
carry out the rational seismic design of structures, it is necessary to clarify the characteristics of
seismic wave in each area. This paper aims to clarify the characteristics of the seismic wave in
Yamaguchi Prefecture using the acceleration response spectrum. From the results of this investigation,
simulated seismic wave was made. From the comparison of earthquake response analysis of the bridge
using simulated wave and standard wave, the necessity of the setting of the seismic wave considering

regional characteristics was shown.
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Table I k-net sites in Yamaguchi prefecture

Latitude | Longitude Altitude | Ground
(m) type
'YMGOO1 Susa 34.6141N 131.6044E 55 I
'YMGO002 Hagi 34.4041N 131.4011E 20 I
'YMGO03 Ikumonaka 34.3797N 131.6027E 286.0 I
'YMG004 Nagato 34.3677N 131.1844E 6.3 I
'YMGO005 Hohhoku 34.2872N 130.9508E 58.2 I
'YMGO006 Toyoura 34.1458N 130.9322E 53 I
'YMGO07 Mine 34.1625N 131.2088E 90.0 I
'YMGO08 Yamaguchi 34.0088N 131.4066E 40 I
'YMGO09 Kano 34.2286N 131.8194E 375.0 I
'YMGO10 Mikawa 34.2272N 131.9847E 65.0 I
'YMGO11 Shimonoseki 34.0661N 131.0238E 245 I
'YMGO12 Ube 33.9908N 131.2205E 21 I
'YMGO13 Hohfu 34.0277N 131.5372E 3.0 I
YMGO14 Tokuyama 34.0511N 131.8102E 15.0 I
YMGO15 Kuga 34.0933N 132.0783E 63.5 I
'YMGO16 Iwakuni 34.1666N 132.1791E 70 I
YMGO17 Yanai 33.9616N 132.1036E 20 m
'YMGO18 Tohwa 33.9058N 132.3586E 20 I
'YMGO19 Kaminoseki 33.8355N 132.1230E 90.0 I
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Table2 kik-net sites in Yamaguchi prefecture

Latitude | Longitude Altitude Depth (m) Ground
(m) type
'YMGHO1 Houfu 34.0245N 131.3351E 34.0 200 I
[YMGHO2 Mine 34.0628N 131.0845E 65.0 200 i
[YMHGO3 Iwakuni 34.1108N 132.0743E 90.0 200 I
[YMGHO4 Syuutou 34.0123N 132.0355E 170.0 100 I
[YMGHO5 Mikawa 34.1140N 131.5948E 66.0 200 I
[YMGHO06 Ube 33.5907N 131.1811E 93.0 200 I
[YMGHO7 Kikugawa 34.0643N 131.0308E 10.0 200 I
[YMGHO8 Toyoura 34.0752N 130.5606E 470 201 i
[YMGHO9 Tamagawa| 34.3723N 131.4010E 15.0 100 I
[YMGH10 Mutsumi 34.2850N 131.3806E 365.0 200 I
'YMGH11 Tokuji 34.1221N 131.4118E 120.0 200 I
'YMGH12 Mitou 34.1252N 131.2143E 150.0 102 -
[YMGH13 Nagato 34.2017N 131.1048E 470 200 -
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Fig.1 Number of observed earthquake
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Fig.2 Relationships between number of
observed earthquake and magnitude
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Fig.3 Acceleration response spectrum (3.0<M;<7.0)
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Fig.5 Acceleration response spectrum (7.0<M;)

Table 3  Acceleration response spectrum ratio
@ 3.0<M<7.0

Ground type Acceleration response spectrum ratio  S/Smax
I T <0.44 044=T
S/Smax=1.0 S/Smax=0.295T"1.486
I T <0.54 0.54=T
S/Smax=1.0 S/Smax=0.384T"1.554
b) 70M,
Ground type Acceleration response spectrum ratio  S/Smax
I T<18 1.8=T
S/Smax=1.0 S/Smax=1.389T 0614
I T <0.68 0.68=T
S/Smax=1. S/Smax=0.843T-0-427
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Fig.7 Comparison of Acceleration response spectrum
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Fig.9 Simulated seismic wave
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Fig.10 Sideview of PC bridge
Table4 Natural period and participation factor =
= 03 Max.: 0.233m( dard wave)  0.183m(Si 1 Wave)
Natural Participation factor E ’
Mode period . K E 0.2
(sec) Horizontal Vertical 401
1 0.775 0.990 0.000 B 0
2 0.464 0.001 1.046 =01
3 0.285 0.005 1485 Z 0.2 —— Standard wave — Simulated wave l
4 0.284 0.906 -0.007 Z.03 ‘ ‘ ‘ : :
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8 0.108 0.442 0.000 Fig.11 Response displacement
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Fig.13 Relationships between curvature and bending moment
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