
九州大学学術情報リポジトリ
Kyushu University Institutional Repository

中国地方の地震基盤における地震動の統計的経時特
性

高田, 将輝
九州大学大学院人間環境学府都市共生デザイン専攻 : 修士課程

神野, 達夫
九州大学人間環境学研究院都市・建築学部門

阿比留, 哲生
中国電力株式会社電源事業本部 : マネージャー

https://doi.org/10.15017/1560198

出版情報：都市・建築学研究. 27, pp.43-49, 2015-01-15. 九州大学大学院人間環境学研究院都市・建築
学部門
バージョン：
権利関係：



tGm · 91*$:/iJfJ'.E :fL1'1·l::k$::k$JljCAFai~~$:iiJfJ'.EJ!jCif.~~ ~mi}, 2015~ 1 J=J 

]. of Architecture and Urban Design, Kyushu University, No.27, pp. 43 ~ 49, January. 2015 

Stochastic envelope characteristics of earthquake motions 

on seismic bedrock in Chugoku-District 

Masaki TAKADA, Tatsuo KANNO and Tetsuo ABIRU 

In order to predict strong ground motions by the stochastic Green's function method, the envelope characteristic and the 
amplitude characteristic of seismic bedrock motions are needed. Because site effects greatly influence observed earthquake 
motions, when the seismic bedrock motions are estimated based on the observed eaithquake motion records, the site effects 
included in the records must be removed. In this paper, first, the site effects are removed from the observed records based on 
the 1-D multi-reflection theory using underground structures down to the seismic bedrock. And the stochastic envelope 
characteristics of the seismic bedrock motions in Chugoku-District are estimated by regression analysis with the hypocentral 
distance and the moment magnitude. 
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4 --J-Ccb6o :Ch--:ChO)~ffij=:)((cfflv' Ghtdt!!W7'~?7 O)~Jt 
~{tf::a:~ 2 (C~To ft:Jo, ;ft J: · {ill (2002) O){i}f5'e-Crj:i'f;£S~ 

tf-f'ri:a:mJt--t 6r~7 ;I- ~317 ~ L --C Tr O){ill, Td- Tr :a: fflv '--C 

:to ~ , :. :. -crj: Td :a: ~+•-c>tt 60--C J:tt~ L t=.o ~ t=-*~waX:Jo 
J:: V;ft J: · fill (2002) -crj:i_~}J!U?El:a: s {BlO)fJJifJiJ'.) G-wJ ~ ti::\ 
L --Cv '6 O)(C)<;j L --C, {jt§ ·{ill (2000), {jt§ ·) 1 lf,ifj (2001), 

!A.JJR • J 1 lf,ifj (2001) O){i}f~-Crj: s ?ElfJJifJO) 2 f'J>MiJ'.) G-wJ ~ 

ti::\ L--Cv'6f=.60, fPJ~{tf:(c~;b-lt--CiJ'.)GJ:tt~:a:1T0f=.o :.n 

G :a: U. T, 3 --J 0) 1J¥t-c J:t~T 6 o 
:m-(c, ±t!!W£fl?EliJ'.) Gtmtl::I Ltc Tr, Td ~ @J1'!fiJ:\:iJ'.) G1~ 

Gnt=. Tr ' Td O)~~~:a:~f{iffiT 60 ~f{iffirj:rJzO):c\:(12)(C J:: 0 

--C~t-~h6~~~e :a:fflv'6o 

1 
e = - ~)log obs-log pre)2 

•••••••••••••••••••••••••• (12) 
n 

:. :. -C n rj:7-~317;jc, obs rj:iJVJ!U?EliJ'.)G1~Ght=. Tr, Td, 
pre ~j:@J1'ifiJ:\:O)J::0--C;Jtft~hf=. Tr, Td-Ccb6o ~f=., {jt 

§ · {ill (2000), {jtjj · ) 1 lf,lij (2001), !A_)Jj( • ) 1 lf,lij (2001) (C 

~;b-lt 6 t=.60(c, ~--CO)iJUJ!U{BlO)-wJ ~ti::\ L:a: S {BlrJJifJO) 2 

f'J>M ~ Lt=.o :Ch--:ChO){i}f5'e-C1~Ghtc Tr' Td :a::c\:(12)(C 
J:: 0 --C~f{iffiT 6 ~ ~ 11 0) J:: :dt~51~Kft 60 ::$:{i}f5'eO);Jt;E 
J:\:(C J:: 6 Tr ' Td O);fi/f m]j:{illO){i}f5'e ~ [raj~ t L < rj: :Ch J:: ~ 

~ < , ±t!!W£fl{Bl(C{illJ:: ~ 7 -1 v 1' Ltc§~B±Jty~iJ~;Jt;E-C 
~--Cv '60 

rJz(c, @J1'ifiJ:\:O);t;jcrJ (:c\:(7)0)y) (C--Jv '--C~~# 60 ft 
:Jo, ;ft J: · {ill (2002) O)~ffij=:)((CjO\; '--C Td (C)<;JT 6 ~1*0)@] 

1'!fiJ:\:iJ~ftv 'f=-60, Tr (C--Jv '--CO)l:f.r~~# 6¥~ T6o ;t;jc 
rjO){~(cM L --c, {Jt§ ·fill (2000) rj:@J1'ifiJ:\:O);t;jcrJO){~iJ~ 

±aO)~~, E!P~ S{BlJ!OC(C*;ff:L, S{Bl~il~*~"'~JE 
;5crJO)f~rj:1J\ ~ < ft~, s rElJ*ociJ~1J' ~"' ~ ;t;jcrJO)f~rj:* 
~ < ft6:. ~ :a:t~tlL--Cv'6o ~ 12 rj:;E;jcrJ:a:J:tt~Lt=. t 
O)-c'(b6iJ~, ~--C(C{~(C:Jov '--C::$:~=:)((C:}3~t 6Jt;jcrj0){~ 

il~1J' ~" \ s ?ElJ!ocil~ 3000 m/sec fllillt0)::$:~X, s ?ElJ!ocil~ 
2000 m/sec fllilltO);ft J: · {ill (2002), S {Bl~7J~ 1000 m/sec 

fllilltO){jt§·{ill (2000) '{jt§·) 1 lf,ifj (2001) '!A.JJR.) 111*1 (2001) 
~ Jrl][(c;t;jcrjO){~iJ~1J,~ < ft0--Cv '6¥7J'.)G t::$:{i}f5'e-Ct 

:Cn(c~JJfm3"Jft~*il~1~Ght=.o 

1Ji1~(c, Mw b L< rj:X :a:~JtL--C, {l!fil)j!J(c Tr, Td ~O) 

Mf*:a:t~~# 60 ~ 13 rj:, Mw :a:~Jt Lt=.S~O) X ~ Tr, Td 
O)Mf*-Ccb6o ::$:~X0)7°v~ 1' r*J±t!!WO)@J1'ifiJ:\:rj:, X 0) 

{~ii~*~< ft6 (C--Jh --C{~~ iJ~:l:~* L --C:Jo ~, X ~O)*f¥ 

ocil~~ < ft6o -15, ±t!!~r*J±-!BWO)@J1'ifiJ:\:O)f~~ rj:-Jt-Ccb 
~ ,x ~O)*B=octi~-Jt-ccb 00 Td ~ O)Mf*rj::ft--'= ·fill c2002) 
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0~~A0~*~~M~~0l~~,~~-~0®~~~ 

To :=_:~1A:t, *11Jf~~~66tdfil011Jf~7'J~±lli~±lliWIJJ7'J~G~Ji 

±lli~0~W~ I&~ ~~, £M'.A:tt?Et ~ ffl v 'l v '0 0 ~c:Xt L 
l, HJ:· {ill (2002) ~:t±lliq:rM,iJ!U~c~~{!ffl L lv '0 :=_ ~ iJ~ 
G, 1XMrEt0~W~~~tt~t~66-Ccb6 ~ ~*-- G:h0o ~ 14 

~CX ~[i!il/ELfd~0 Mw ~Tr, Td 0~{*~~To *~::)(0 
7° v~ [-- P"J±lliW0~1'!fiA~:i{~ ~ iJ~fj\ ~ < Mw ~0*1¥1liJ~ 

{E:;v 'o -:1J-C±lli~P°'J0~1'!fiA~:i, TJ ~C~v 'l{~~ iJ~*~ < 
Mw ~0*1¥1liJ~t~~S"J~ v \ Td 0f[~JU Mw [i!il/ES~ ~ ~t*, 

tt J: ·fill (2002) 0~*~ < ft07'J~, %JLB:0:® ~ 1XMrEt0~ 
W~c!Ea[E]-90 ~~.:tG:h0o :lt~, ~ 13, 14 ~ t~c*~::)( 

0±lli~P"J±lliW ~ 7° v~ t-- P"J±lliW0~1'!fiAfcAft 0{~~7'J~Ji 
G:h0 :_ ~ 7'J~G, ±lliW?7 '17°m~c:5J'~L l~1'!fi--t0•7'J~~ 
:l Lv'~~*-.G:h0o 

5. * clh 
q:r OO±lli:JJ0±lli~ -CiiiJ!U ~ :h tdlliW¥&~-r,~ ?7 ?J~ G ±lliTt~ 

Ji'l-=E-::'f1v~fflv'l±~0~W~I& ~ ~~, ±lliW£~rEt~3f< 

66t~J:-c, :_0±lliWrEt7'J~Gff-lS~tf-f·ri~~Jl!ET6F\7 ;I- ~31 

~ L ltffil±! Lt~ s {Btf)]IJJ7'J~G~*1~7'J~± 1-:0 :t.-c0s~r~~ Tr 
~ ±lliWIJJ 0*'**~s~r~~ Td f;: ~ v \ l, -=E-~ ;I- / [-- y !f::::.. T :::L ~ 

F Mw ~lt1J!~~tx ~fflv'l~1'ifi:5J'tff-L, 1fVEgHl"Jm£S~~~·r1 

0:!1E!EA~3f<66t~o 

3f<66 G:ht~:J1E!EA~~11011Jf~ ~ J:t~ Ltdif*, 1~ G:h 
td~IJJ!~ £1, TfC~To 

• q:roo±m:JJ0±lliW£~rEt ~ :!1E!EA0 Tr, Td0~~~~:t, HJ:· 
fill (2002), {JJ~ ·fill (2000), {JJ~ • J 1 l~l (2001), !Aml · 
Jl[~j (2001) ~J:t~L l*11Jf~7'J~~t1J,~v\ 

• :!1E!EA0!EiJc:rJi0{~7'J~{fil011Jf~~t~f)<:L l~b'J'~ <, 
!Eix:rJi0f~7'J~±~0 s ¥EtJt&~=*tt:--t0 ~"' 5~±011Jf 
~fffl7*~=~J1f1Js"J-Ccb 0o 

• ±lli~P"J±lliW~c~v 'l, Tr, Td 0 X ~0*1¥1liJ~-!E-Ccb 
~, Td ~:t Mw ~0*1¥1liJ~t~t)<:s"J~v \ 

• 7°v~t--P"J±lliW~=~v'l, Tr, Td0x~0*1¥1l~:tx0 
1~0~1Jmc{#v'~:l ~,Tr, Td0 Mw ~0*1¥1liJ~1E:v\ 

• :!1E!EA04'lf1~7'J~±lli~P"J±lliW ~ 7° v~ t--P"l±lliW-CAft 0 :_ 
~ iJ~Ji l!&:h0 t~66, ±lliW?7 '17°m~=:51~ L l:J1E!EA~ 
~l±!T007'J~~;t_ Lv\ 

;<fs:11Jfj'.E 
;ft J: . {ill (2002) 
{jtjj'i • {ill (2000) 
{jtjj'i. JlllWJ (2001) 
!A_}Jj(. JlllWJ (2001) 

;<fs:11Jfj'.E =--.....i HJ: · {ill (2002) ---....... 
----"""'"""' {jtjj'i • {ill (2000) 
-----' {jtjj'i. JlllWJ (2001) 

___ ........,"""' R}Jj( • JlllWJ (2001) t-m.--
0 0.1 0.2 0.3 0.4 
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. .. . . . ··1 ................ t· ............. ··~· ................ ~ ................ ~· ............... 1 ................. ; ....... . 

~105 ~~~f~~L 
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0'--~~~~~~~_, 

4 4.4 4.8 

* ~mnt Ulli rot~ ±lliiU 
J1s:~~:;t (7° v~ 1' ~±lliiU 
HJ:: · {ill (2002) 
{jt~ • {ill (2000) 
{jt~ • Jl[~j (2001) 
RJJR • Jll~l (2001) 

-------------
%t~!fi!ID Mj X(km) h(km) Vs(m/sec) 

*~::le cp 00 4.0- 6.0 300.Gl T 100.8-T 3000~it' 

ti J:: • {ill, (2002) JJ:[j,% 3.5- 5.5 10-200 :J:€17tf~ L 1900, 2300 

{jt iii . {ill, (2000) :fLHI 4.5,\;l J:: 300.Gl T 60.8-T 1070 

jl" iii . ) 11 l*l (2001) :fL1'M 4.5- 6.6 15- 300 :}~JEf~ L 1070 

!l-.))j(. Jillfl! (2001) cpOO • lmOO 4.1,\;ll:: 300.8-T 60.8-T 1160 
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