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ON MAKING SEISMIC HAZARD MAP AND LIQUEFACTION HAZARD MAP CONSIDERING NONLINEAR
SEISMIC GAIN OF SOIL LAYERS ON INCLINED BASEMENT

FURUMOTO, YOSHINORI
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A method of interpolating and estimating two-dimensional earthquake motion
transfer function on sedimentary ground surface with inclined base layers was developed, by
one-dimensionally obtaining earthquake motion transfer functions from the ?round model at the top
and bottom of the inclined base layers surface in the irregular-shaped early stage and superimposing

them. By using this method, it becomes possible to analyze ground motion on inclined base layer
using the input data of the ground motion analysis method such as the equivalent linearization
method which has been done as it is, and it is possible to analyze the ground motion is extremely
easy. Earthquake and liquefaction hazard maps were created for specific topography, and it was found
that usability was improved as compared with the map based on the conventional method.



B X C—19. F—19—1, Z—19.

1. WFZEBIA Y DY =

(1) — M\ BB T HITEIR ) HiE ~DE
FOLGHEA = AL EHELTCEB SN
(K1), KEHRIIR—V o FHEICHES
X 100m VU5 OMNL U 7= pR g il A > o o
L LTHbns, 2o, BEEMEE LT
N CHIEAE IS | SIS e BB B D (=R T H
)M I Z B W TP AR S B IR B O S - JE T
ITEBE STV, NI cx, HiE
B NEME TS« BT 2R I’ T2, BRAE
M7 R AR DA & b, U B bR A
DM > TLE S, T7obH, 1EROH
B THIIEES Ay vl TS EE
2 N5 TR — IO EIEHANEE
INTE LT, REEHAEO TN ER
(RN D D, AAFZEL Z O RIE S & iR L,
FEE O OWHEES FRIKZER L L5 & T
HHDOTH D,

L R e
1 ERHER o TR (R F R )

HERF Mmbih,
’V 3 H s IR o HERE [ HETE RS AT

M 1 &) TR DRN

Q)M EE I HERBHAE N TR E S HHIET 5 72
W, IERER -FEE TR 21T O (I X AR R BN R
M O @R LN AR AR CTHDH, L,
HEITITHEREICIIRAN S Y . k%2 1E
WelZET /LT 52 L HERBRE#ETHD, =
D=, MBEWEE BV CEENMX %
TERRT D BRIZIX, HUBAZ3E m 720 L km
MDA w2 2B L%, EREnici
T NEE YT, BB 21T 9,
DR, ek HBEEHEE L T, B
EIREL, BET A A vy i3 L7z 1
WRITHRNT 7 TN F TR L TIT > T A,

X2 thEtESHONYT— K<Yy T (RER)

CK—19 (Jtm)

2. WO HB

(DARFFE Tk, NETE s 2 & So sk o FE
NP — K~ v T EEEICERT 2 HiECo
WTHERT D, WERIEEZAWTZEA, RER
HAZCTIIA v V2 DBERTREEBENEL
(b 258030 50, HEBO(RZREE A
M52 Licky, BES PL EABRENIC
AT HIREERRTEELIICRD, 20D
ZEND, REIBMEZEB LR EER
L OVARAE A — R~ v T E BT 5,

@ F 512k 5b EMPR (GRES)THIE) %
AT, Wi 8T A — & 5 TR AR O
BREHETT D, TO%k, BEEER»SE
]~ O M B % 0D 4 72 B £ oD A R 05 % 3 4
I, R R R COMERZ TR 5
ZENTED, EFNEEROBRKERIC,
EREENE AT L EY T U A a2
EL, BERB IR — R~y 7 %21E
KT 5,

3. WrFED I

(1) [HEE R EREE O M BHEEE OB ]
ARWFFE T, FEAMEARL L 7 AR i 1238
W, NS HE F ToMBEEMESERK A
HEET D702, [mEBEOHMEHEELEZ
W5, ZAVTEE R O A . AR
FETNLEHNTTORD TV -EAE
fHIC, BEREDEDITFIETHD, T7hbb,
fEAI O g & Pzl 3 ke s
M FNEI L IRITIIC BB EE R KL
ko, mEXEHWTEN L ZERE DY
5T iz kR EoSEREREICE
I ABEEBEHET S, ERADEICHW
D EAMREL, BRI B S o L
BEBOREIEZRTA—2 L L, AIRERE
WCEDNRTARN) v I AXTLIZEDH B
MEHRELTEL,

3 MRMERICLOIRBTOERENYF—F
K&

2) [vF U AHEIZESLS HEFHOHTE]
EMPR (B8 =8 T-HIE) 2 W CHiIE X7 A —
ZND TN FEEOMENR 2 HH T 5, 20
# . FDEL (& B E R A7 SEAMAREALIE) 2 H
TR 2> B M F 7~ DO MBI D52 B KL



ZRET D0, AKHFZE IR OFRNTIG T
TIEEBEBAMBT S 2 L1k, SRt
LoV — K<y 7Fo2E%kT 5, £/, B
51« FAE T E NN O RIHEE L 7= 5
EEQEGDE, ENEND A v a2 OFL)
LD A v 2R LETEMSEL, T
ENDOEREEZRTRT H, ZOK, REHM -
FALT OB CTEEICEN D DHA, 2 O
DOIERONVEE & D, = DFIEE xS
NTHET A A Yy 228TICBTFTWn o
Lizky, MgeEsIcBITAEELFR T D,
FnrHXEEREDLEDL L TEEAY
— K~ v 7 2Bk T 5, AEEICBNTE
AT aHEOET VT — 2%, fWEkiEL2<
FIULTHAER, —DODA YT aDEELHE
TABC, EET A 4004 v v aDFER%
ERT 270, ERELY LEFEEOSNT
HINFRE & 72D,

(3) [HRAVHIE R (FL )12 X Bk b~
— N~ 7 OERR] IRIEZZ 42 FL 1A
R 7 EIZED BT 5 IR E %I
Lk D, RHFZE ClImEBEE O mEHEE
BIZCEVEE L ERZ AT, #F 20m
£ TOHERE AWIS L (L) D53 Fi & R
Do ZOBS, GEE TR ORI 2 v
DM, T 2T, RHAEE &t o R T
LD FENINEFE 2 2, ik bR 2R
F1 X 0RIRACFEE PL Z23kD, Ay a Tk
DRI ERE 2 ET D

4. WFIERLE

(1) [vF VU AHEBICESS EFTHOMESS
WE] EBHICE FROMEREL -6
AIREME D E MBI g DR 2 — 2 (H
BT UA) E3WBUEBRE L, FRELO
HESF U AITHE, EMPR (C BT 2 R g
MEFETLE L DHIC, SRR LT mER
BOWMMTEEZHW, Ay va T I
BE) LR B PL 2 HEE LT, S BT,
VI al—ia I X ABENS &R
TR XL 0 EAEE Y OB E TR 21T 7=,
(H27 4EJE)

(2) [2014 4 11 A 22 B34 LRI
MBS DT v — FEERE] EMK
PR SV — 7 L HET, 2014 4F 11 A
22 B IZRALEEFRILHOMEIZOWT,
JELBEIREOW IO, ERIZXH LT v —
A A I L, AR L A HUEE S A X &
F L OREELER LT, KIERICLDEEDS
flEyIab—a UfERERESLSTEIR
L7pnoiz, (H28 4RFE)

(3) [XMBIHEERRE OB H] k) F b
&R 2 B & 9 5 /N HIRICER I D HE
fa R ESRNT 21T - 7=, BRI, M6 44
OH/NREOMEZ S XEZ T rEEDH
HTUTEREL, WBORIZFEEL., &
LW ENRKELS 2WE) T 2ERE LT,

FRADONOBAiESHEIC, BERBAD (=
HOHBEEIREINTWDAL) 2 EEL LT,
B¢ B b EERBRIFT U 7 & Lz,

(H28 4 %)

(4) [#Eh 7 v —RAE MR OIS I X 2 Hiig
RETIEOKRF] HEE TR X OVkibfE
MREEFRAT D T= 012, MR —Y 75 —# %
VETH DL, HEICLE R EREE ARBRT
— X0 PS BEREN, LT LLHHIcHED
N5LDOTIEARY, Z 2T, HlgiERZ2 M5
T B0, MET VAR S LT,
R ORIV FE A S A HEE L, MR R T
WZISAT 2 FiEERR T, (H28 4EJE)

(5) [EB o MEERIE 8T O 7= O HisE
U A OME] BB ICE TR O MER
E A T b AR O EME | T B o il
B —r (MEVFVA) 23612/
L7, 1Z78)IIWE 4 M6.5 FHY D HEHELIC
XRE2T 2170, b EEBBEADDKI N
XM, BLOERLEEBRZEANDN/NIWVIXHE
ZEIVH L, TR oOMES T ) Hicht
VN, EMPR 1T 1T 2 g BB 23595 & &
HiZ, BEHEER LR o k2
W, A Yo TR EE) & bR
PLIEZHEE LTz, SBIC, YIS 2b—va v
2 KD EE AR & WRALIE ST LV AR AE
EY ORE T EIT -T2, (H29 FJE)

6) [AREEOTH] a2 —va iz
X BDEE A MM TR RIC L 0, HE
) A EOREEROMAE #1To72, Th
LOT— X FEBEEOTH E HbE D Z
IR Y| M ERFOREHE O/ H T X
TLEERTDHEOOREET -2 LD,
(H29 4EJE)

<G HSCER>

O HAREfm, MARVER, L FEX « NERRE
a5 iRIC BT D BB =R A
D SHEENE, TR HE T SCE
Vol128, 2005.

©@ EFEKX- - GHME - #HEERK  JEEK
KAFYEZ ZIE L 7o AT O 21 & 2 Huig
O MBEISERATIEICET 2 —B8, K
G S No. 493/11-27,  pp. 49-58,
1994.

® Sugito, M., Furumoto,Y. and Sugiyama,
T. :Strong Motion Prediction on Rock
Surface by Superposed Evolutionary
Spectra, 12th World Conference on
Earthquake Engineering, Auckland, New
Zealand, January 2000.

@ =EWT, RS HBOARERM
ZBRLIEEENAY— R~y 7220 T,
gk 23 AR R R S A U
£,2012.3

® FENEAN B ARERHS - ERERGE -
R V I B AR G i, R 17421 A 14 A



©® EWEMERSREMHEEMNEZES P
B 14 A= B DR R Sk SR DL AR SR A o 15
@ ERFEMEMNRLBAEEMAEZES LK
27 R By W IR o R L AR A i o
® REEME - AT - LFEK - 8AKH
R BEBRBEADICLAIERRT V¥
VR O A, BIRKERS J. JSNDS

23-3(2004) 363-380.

5. FleREiHLE

GesEsm=sy) Gt 214

O WK OB, AR SR W )E
HAZ BT D X R B Hh 2 A R AR AT, R B
T ¥ @ % 5 M % K & FE 5
(2017.6),1-7.[ 4 ¢ 2]

@ FHEEA,EAREmINESR: >V A

BTSSRI OMBREREZICONT,

R T3 S5 i P 4% 4d,50(2016.6),1-3.
(A e e ]

(Fa%E) Grofh)

© FEDK—, BTHP, FiHEZAE, AR S e
MEE Y —Fy NU—7 Ol EIC
DT, () BARHF R IR
#4 (EP), 56(2017.9). [HHiE

© &R, HARE M, IR, F M KT
BEFAE VL — 72014 FEEBFIRALTEE
MEOT v r— NEESM —CORHE L
BESAKOIEH, HARAHE %2 (&
%), 124(2017.9) . [#0lE

@ A TERR, HEFEE, T TR, AR i,
BN RFZEIHRE S L — 7 KA H&
JIUESIRHIIZ 35 1) 2 U E) 2014 K37
WL b Va0 iR CHLAL 7o 5 Hivek, B ASHY
B (B4%), 124(2017.9). [# 3 ]

@ Yoshinori Furumoto, Ayaka Wada, Tetsu
Machida, Taichi Watanabe and Michelle
Bong: Optimum Arrangement of Seismic
Intensity Monitoring Points for
Immediate  Estimation  System  of
Wide—Area Distribution of Seismic
Intensity, IGNITE- AICCE17 (Penang)
(2017.8), 147 (PaperID: 2017-01-11-
0059). [#EHifA]

® EEEVW, BTEE, HPHE, kxR
HE, KREEPk, SRS Mm, EMNRFERD
A NV— 7 8 E T L —RE RN AT
U 7o RIS - B Tl 27 A8
¥, Ml T W78 3 R 2 £l
#£,51(2017. 7). [ HilE]

© NSIESE, HAERR, (F N KRB A S
=7 USRI, PN IR, HE4

EERR, B RE, fAR T i, E AR, HID B,

FH A, LLHTEL N, RBE DS BE, /NPT,
HE BRI, BT, /MR ZE I, SRR IE 2,
2R, KEBE—)  EICEWE S <
D A~DOEY AL F DMK, HZEHFH L
Bl#EH), 78, (2017.6), 16-20. [# 4]
D EAERR, RIEHE, BN, AT
fig : fBINKFEEBHFA 7 v—7(2016) |
EIERKETHORE M L TR0 T S

~ v 7 HARME RS 123 4T Rs
TS . (2016.9), 186. [#F4E]

® HEEVW., FTFER, HHE, fx KF
M REESER, SRS, BAREEHRA
TN—7  hEh 7 U — R AR L
7o IRk ek M - BRI AT A DB
s, 55 51 [l TR JE R R4 (2016. 9).
[ 7t fe]

@ PIHEHE, PIRER, SRS A, FREA, i
AL, @i —  Red R R i 2 5 8 L
7o MR I O BB T O U s AR
Wk 27 AFPE R R SGHA TS
&, BHITESEFEHEMPER, (2016.3).
[ 7t fe]

6. AT
(1) pFge s
A £y (FURUMOTO YOSHINORT)
EB TERFHMFK - Bz
MeE®S: 90303510



