u1sa
a
ilty

BN HEEHTIZ

TR MR TSR

EDOWF-EBAG K B

IZH T HBDOREMEDIRE

(EPE/NE

AT HWER 7 v T 0 THE R X — (T 651-0073 ##5 i H 0 [X i 7 i B 1-5-2)

1B KR Bl 72

- T2

E-mail:sakai@dem.bosai.go.jp

ZRUHS R 2B S e T Bh B

(T611-0011 FUASF 1AL 4 FE)

E-mail:sawada@catfish.dpri.kyoto-u.ac.jp

EFELIT, BRI

BT 2 HIRBLHFCSR ) & A EHIHTIZ IS W TR A S (E5-Bk

53) wHEET

DI AMED TV D, ARETIE, £F, KR 2 & e R IRER 26 U TSR OHEE 23 =
7, HEEFIECADIC I 28T 5. SN, BUEf#ITE] 28 U T, BUROTRE D A AL

P DHEERE LT K
MR, ARFHEEMROL
fiR DNF D EAL T D 75,
DHED O BTz,

RIETRBA AT 5. iR,

BRI H D

ARKFEOBIHGEZEIZ
EMENTE LS, BUAIS & AHE 2 HE 4 5 HA & O EREAEEN T 28558121380
LAlx, BHEEZE

X B ANR MEERETT S, FO

XL CHou A MEEETHI L

Key Words : backward calculation, effective stress analysis, incident seismic wave, liquefaction,

robustness

1. [FC®HIZ

B MR 31T DA IED O EMHTICEE L C, xt
%%L%@ﬂ AL S AN E T DA, B
mtﬁ@&ﬁ#%ﬁ@&ﬁ®ﬂ%®%%%i%%%
L 7= A BB ) A RS O B 4 2 AR EE RIS
HITDZENKROLND. Z O AGHE :M‘E
XV, EICHEHT = — RSHAKEV A {6 L 7= i £ 81
HIFEERD & OHUEB O 5| X K LR EIH FL s
DAFE OSBRI LV EESHTWAD. IT4E,
mmm@km%ﬁw¢ét T2 e PIED RS
énfméﬂm%bﬁm$ﬂﬁﬁ%ﬁf®%ﬁm
BE-oTEY, EREEENET D550 BHR
PO FFB ALK E WA ITITITREE ME T
%Y, %@k@,%%%i#ﬁﬁ&@mﬁ%ﬁ%%
ERSHEET LD ﬁﬁéﬁf®gﬁkﬁﬁﬁm
EERBRELTWANRY, Z OFEITRISSETIC
SNTWA 720, BUAHLS 2SR b i 2 & T el
Kﬁ%ﬁ%&@%kﬁﬁﬁ%h&m.%:ﬁxﬁﬁ

X, BRI IS T B R AR HEE B A R
TR =BT 5. £3, OLREMEIZ OV TR
BlamUl-fita B 272>, O, 2ECRET
EOMEZBAT . 51T, 3B THTEEOR
AERS K OVBLHNRE O 2 BIHREEICKT 2 e 32
M2 MFT 5.

2. BHEAE

(1) ASBREEEOHRE
& 2 AN B TR BKE O 8 2 E 8IS
NAREROEE HFFAIRANTEZ BN D.

Mx + Cx + Fs(x,u) =—-Miz (1)

IS, M, ClIEENENER, HE~Y MY T X,
Fs (X117 "V, x IXHERIEN, w 128
FRAKERY MVOBTH L. ilEEDORTHETI
THDHT b, ZITHM AR, - XEFHEIC
BT 2o aENT 5.

WE, B DHEA k OSBRSS 3, 238

EINTWAEEEAEETSH. ZO%HE, EA k2
B L TR DBMRA DRI T 5.
=, -3, 2)

22T, K@QEAMIZRAL, REA~NT bz
WNIRAT L TR 5 LIRADE O N5,

M'%+Cx + Fs(x,u) = —Miy, (3)

=T, EoRX@) Tl o RIS AT O EE) R
fkﬂb%ﬁ%bf%@,_h%ﬁﬁtﬁﬁé L
TERAT v 7 OMIIMEERY bV x BEHI, K
Q)& VAR ENFEESIND. MR

y»é?‘
— e ey,



XTHABLND.
M'U:MU_ZMi/(yjk 4)
=1

=L, MYy, Myt TR, M, MO 17 j 5
f%57, 81X Kronecker 7 /L4, NITHAMEDET
»5D.

2 BEMEHETIL

AW TIXA SN IESHERET L E LT
HAEFTAOZERMAT S, 12770, kSR
KETBH.

d 4= :
dy:6;0+aﬁmru%fly a=02/7,)"

0
Ve =7V (0-'0/0’01' )m » Gy =G, (0’0/0'01' )m )
2+rh
ﬂ_2—ﬂhw (5)
ZIT, oWITERREE, G, ppldo'h lIZBIT D)
HH AWrPELR S L OYRHEO T A C, A FICiix
TE, MMAEREES BT AMETHD Z L
EEWT D, £, My IRKEEEE, m, m, 1%
PREERFEEZ R T EER (n=m,=0.5) , AdIt AW
WS STRHEEDS & OF VWIS SIH 5y 2R L, G 13k
HIHRC Gy, JEREHIR T 2G, L9 5.
F 7z, EEIRBRAKE TR OK(6)~8) TRD S.
OB IR BE N EFIRRILI LD THTDHET

u 2 . 1/2a 1 1
=—Arcsin(R, "), R, = —_,
~Arcsin(R,"*") 2)[,1. - j

Al
[

i i-1

1/C
n, =2| AT . C =(1/20°R, (6
20, C,

OHENEIREEE LA E A TEABIE IR S 5
(T S DB G
L|r/o"0|—M

Au=- 0|dr| (7N
M, M,-M,
@A RNISIREEE N AR 2 2 CThRfF S D56
Au AT 2 . 1/2a
—= < | = Arcsin(R,,"*" ),
U’ur f(za'()j” CSIn( " )
3 -1
AT 2
R =| — N = 1 S 8

T 2T, Ryt LIE# 20 [B]Cam¥l B K £ A3
100%ZE D AW ST, i 13 Ry 12kET D AW
W1 CHE S DR AW X o T U 7= Sl 2 4k LIa]
B, M, My lZznzh, BRSO,
TEARRROM X 2oR~9. £72, C ITERIFRAE A
100% (2223 2 A Wrhis 77 b & K U [B1%% 0 [ 5 4%
il EOARL, o T RIFIBRKE D AR E2 P ET D
RT A=K At XA NG TR DA 28 2 C
AW D E SIZH M S D REETOR AW
DWW THD. o'y T, 1 XTNZFI, S IO KRN
& B BFHRGT & ARE L 72358 S RORHMAl D ZEFEHR &
=5 FE TORDGS, AR DOy K.

non-liquefiable layer
p:2.0t/m3, Vsi=200m/s, hmax=20%, £,=0.0, ¢5=1.0,
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liquefiable layer
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basement
p=2.0t/m’, Vsi=350m/s
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ANALYTICAL STABILITY OF THE INCIDENT SEISMIC WAVE RETRIEVED FROM
OBSERVED BASEMENT RECORDS BASED ON AN EFFECTIVE STRESS ANALYSIS

Hisakazu, SAKAI and Sumio SAWADA

We study the analytical stability of the backward calculation of incident seismic wave from observed
records at the basement, based on the effective stress analysis. We examine the stabibilty and accuracy of the
calculated incident wave by performing several numerical experiments including liquefactable layers. The
results show the capability of the backward calculation methodology based on the effective stress analysis, to
retrieve the incident waveform, even from a basement record with noise. However, it is difficult to make the
decombolution of the incident wave from the observed record at the upper depth.



