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This study addresses the developing of the improved soil which reduces the response of the
superstructure. The mechanical properties of the improved compound soil are investigated
by laboratory tests. Then earthquake response behaviors of spread foundation model and
base-isolated building in collision to retaining wall are discussed with improved backfill
soil by shaking table tests. Furthermore analysis results by 3D-nonlinear FEM are also
discussed to clarify the effect to the response reduction of structures during an extreme
earthquake.

AT ERE
(SFAEANL 0 1)
[ERES S R & &t
2010 F=)%E 4, 400, 000 1, 320, 000 5, 720, 000
2011 A=) 2,700, 000 810, 000 3, 510, 000
2012 4EJE 1, 500, 000 450, 000 1, 950, 000
i
AR
o Et 8, 600, 000 2, 580, 000 11, 180, 000
i A e
BHFE DR - AIE - B SRS - BB

F—U— N ARG, EEIE, MR, EAU R, RS, Ml - JEEEH R

1. WFZEBRAE Y P DY =

EIHLTWDEEWE T 7V OEKRHE
SROKEHEE FHECTHRESN TV S IRE
FORKE X1, BAEOREFHMES 2 1E0C
A2 TW5D, ZO& 5 HEEhIIk L CEY
DOIHEENEZ B D, HIEER OFREMERF 2 (RFE9

DI, - EEiEE S R e LicE
FERMEAL NN E L 72 D, EEETE O @i S
LB LB R R S AR IS FE IR L,
BROEMIZEA I TW5D, — . fRkHE
%9 2 FEEEAE i O M R MEREA S & i AL
OFEHNZHOWTIL, REBIEEICH D, I



ST, EEEEOMIEMEZ &S, Rk 2
PRAET B 72 DIiE, OO KFE AL E T
O B R 0 FERE RS YE DML X D EA
TENV RS BRI L, B OIERIBISE %
ISR T D Z E N EE LD,

S 51T, JEO O MEERRTE T E g
RAOFBEOIZNC, WEOHETHIMEE
7ol KO ITBERILA L 72 2 &Rk, b
. BN O P DT A4 7514
DW=, HiEE OB O HE) 2 R ATHE
2T 5, ENEIET B3, R
OHIEIZ, KRERIL E CIERIERFE N L E 72
B LUWHIBEA B 2 OISR S & 72 D,

ZOX ) eEEICK LT, BFRINERE I
FHEAMELE LT XA Y Y A I A D
IATF v T LR 2 RS LA
M2 O LI BRI RO H 5 = L & e
LCWb, ¥/, RHEOEIZERIND,
[RIENE DR E LR 2 < B SN D
B, BYHESIBRD T/hIV] En) Xy
v 7 bbb TRINEE & @EniEI o
JRIKID—2IZ, FEREREIE DR E-CFLRET 5 H
BDOMIEIPAL BN DI D THEBL WD
ZLEBERMLTVWD,

2. WHEDHI

PR I LT Lt 5 R0 ¥ TR i RR oD oK b R
(2R DIMEMIE T, LEE O MR b
R - HHRT A A DBAFENE ST H
M, TORRITFEMESh TS, Ll
L EBAE S & SR D MUl — SRR G (TR L T
(IWFFEFAENZ L <. T OMEMEL B L5
%o MR HIFRIF(Z T 5 A O Rfai% - TEF
SIS RE T 5 L. B ORERERKIC
EfET D, £lo. TR D MR — JLEEE S
DIBIEBRIEALIT K > T EEEE~D AT A
=X LWEE L, BEYOREREFH®IC S R
SET D, AWIETIE, RERE TL
TETH LB B OB R 2 fE e+ 5 L &
b, T a0 LcmmR AR OB 2 -
HEOE T 5, SHIC, MRATIRFO I —
TS O SRIEME 258 2 F2BR, R AIFSE D Tl
BRI L, R & IRaEd D mi iR 72 5k
it — LS D FEB 2 BT,

3. WD I

ARFFE T, MR 2 i - Fonk
gD @R E B3 729,

(1) B HERE 2 RAIE C & 2 Hr A B DB %
(2) His — FLAB D IR IR 28 B D fig B

(3) il FE AL DB %

ZEHME LTWD, #FZEER, /NES)
BEHWERT A — X ZEICE LB IR
ARG DY BRI Z B & 9 5 FGE
Er L, TN EWITLTITH ZRTF EMIC

&2 HIEPERET O 2> HRETT D, S 65U,

SREE, BIMEZ b OBFTHURATEL OBEZE IRV T

I, $% < DA L HAEBPEIO 7 DIRT)
5 S I XA 0~ 00 3 T 2 AT 01
Bty 5.

4. WFERE

IR R 38 1) B s~ A it
OfFERH & | Fr AR R & JERRZAR BLVEF & )
A L7t SRS E o2 B E LT,
TRLOMFIERR 2157,

(1) KRB F TRIE 2 H A B OB % %2
TV, BRI LT v 7 L a2 RS
L 7= A A B O Bh YR A WRRER 21T\
Z OPEIR 240 LT,

(2) Hig — O IERE Z B B L OFEI AT
B2 5720, U OFEET OBES
MR BN EEREE OISR B 2 B R A
. EIEIIR SRR S fRTIC X D RET LT, D
A AL, PUE HE O IERIENE & BRI OISR
F OIS B3, U S0 i S O IR EK
BT AL 52 52 L 2L LT,

(3) ERERRE At & LT, HEHEZ Hu=
AN B OO D DI L LT, XiF
HE SR % C . HRDIAZMEL, DA
DAY MU TR ] M <o JEC ) M oD $2 fisk
. AJTHIEEEY, AN L-VEERT A —
2L LT REN G SEBR 21TV, B B9
HHE IR FERT — X 15T, RIS O
b LT, ELEEA. WA, B
L 72356 ORI AR D BB DWW T B nZ
L7 F72. 3DFMEIEFEMA - fiffT s S =
L— g VEITVD, IREIREE FTRE & T 5
MHERERE OV A B R a5,

(4) R & BERE DEZESE 2 KT 5 7
W, HAW R AR 2 PN BERE D TE %R A
BLOHBHRANIC L DEEERE I =2 L
— a3 UIRITEATV, ISR R & AT
FIVOEIME R LI, /-, EROGE
BT A L T8 O E 520 DRI
MEEZH ST LT,

5. FrpRERLE
(BFZEfFE . WFFE o3 K ONEEERTF R 12
=)

CdEskam ) (FF 10 4

AL 5 RS B BAG, e,
AT A O R R A N T R LR
W) DTS E R B B BLRERORFgE, B
ARG w5 684 . Eaih
pp.309~317, 2013 4 2 H

@A. Shimamura, H. Kashiwa, Y.
Miyamoto: Study on Earthquake Response
Reduction of Direct Foundation Using
Composite Geomaterial, 15th  World
Conference on Earthquake Engineering
Paper No. 1862, Lisbon Portugal, ##i
September24-28, 2012




(@Hisatoshi Kashiwa, Takaharu Nakano,
Yuji  Miyamoto:  Effect of Ground
Improvement around Pile Foundation on
Seismic Behavior of Pile Structure during
Very Large Earthquake, 15th World
Conference on Earthquake Engineering
Paper No. 3937, Lisbon Portugal, & #HtA
September24-28, 2

(®Hisatoshi Kashiwa, Yuji Miyamoto:

AR S 201341 11H

QW R, MAEE, B VE M M.
EAKE] AL R L R O
BEMET SR & MRATIC B3 2982 D 1.4 0 I
LEfrFERR e > I o L— a VT, BARR
FLE DRI EE . pp.267~268,
201249 A

OfAEE, B B, B E M W,
AT A R L R O

Seismic Response Analysis of Structure
Supported by Piles Subjected to Very Large
Earthquake Based on 3D-FEM, The 2011
World Congress on Advances in Structural
Engineering and Mechanics, & 7t A
pp.1920-1929, 18-22 September 2011,
Seoul, Korea

(®Atsushi Shimamura, Hisatoshi Kashiwa,

Yuji  Miyamoto: Earthquake Response
Reduction Considering Nonlinear
Interaction between Composite

Geomaterials and Foundation, The 2011
World Congress on Advances in Structural
Engineering and Mechanics, % #t A
pp.4972-4981, 18-22 September 2011,
Seoul, Korea

©®Yuji MIYAMOTO Advanced
technologies to reduce earthquake damage
of structures, KRKF7 +—7 42011 [5
S WK - KFERBL L [EBR ) B oRkER
(5258, B HiEpp.20-21, 27-28 October 2011
DEAMRE] « BEEOMBEAM & HERE, 4
PE & FAlT R B K o A PE £ AR AUF 98 2 fim 2
FERVE NEEEA IR 2 Vol.e3 il
HHMEpp.18~22, 20114E7H

®@EAT 5, FAEXZ M His, EARE
LT LM & T T2 87 G R A B
D IJFRFVECBI T D8, B ARGl
WEE F1TE 355 A 9ifipp.61~66,
2011424

OFNEEZ, FAEZ M i, EAMR ],
HAHER : FTI—HE R DO IR 2 B L7
PUEREE ) O MRS ENER . B ARG -
R E 556615, AHApp.491~498,
20114234

O ke, HIEEZ, FAET, HEARE],
HEMER « Fi—Hig D IERRIEME A B 8 L 7241
FEREE) D MR SZENEIR, F5 18R] B AR T
FUURT T A HHApp.1024~1031,
2010411 A 23)

() (Gt2si)
O ke, TEFREIG, EAME] - SRR
IR - RSP HUR ISR DU E O v
o b—va iR, ORI EY & i o
BRI AR O R Y A — Rl O R
RIS MARERE) - BhRUME AAE OB
& & WS R~ DI Y IAZ, pp.58~68, H

BEMETZSSEER & fRATICRE 2P £ 2. 3K
A PREEFRMATIZ L 2 EERFOFEEE, A
AR P2 RPN AL . pp.269~
270, 20124E9H

O 2, HHER, B E B R,
AR E] ¢ AU R HAR 2 TV T B S A
JRIEREIC BRI 5 KBRS (2 01) FEERGE
S K ORI BE Al S O 8. HOREREE
FRRETFAGHEEBEBAE . pp.629~630.
201249 H

OF WS, B 2 B E B R,
AR E] AU R HAR 2 TV T S A
JRIEREIC R 2 EBROMIE (2 02) Mk
IR AR DR H AR P K Pk TR
FEHIEE . pp.631~632. 20124E9H

O©OF HPES, B 2 B E B R,
EAARE] - AU R AR 2 T R
BT % MBS ZARIC B 5 EBrpuiFse. H
AL DT R IT M S MR E R,
pp.21~24, 20124-6H

OB BAG AARES, Bk E 0 MR,
AT  HAGEEEREE W B D
PEBEMTZSRE O LA B9 2098 (20
1) #0 I UsnTRE O BERE O IR A R O HER
H A FL 2 2T S S e i S AR 1E R
pp.193~196, 20124-6H
OMAEE, WP BAG, BFT E M MR,
AT  HAGEEEREE B O
PEBEMRTZSRF O LA B9 2098 (20
2) 3WILHBREFRMTIC K 25l 5EIRF D 25 )
2, ARSI S Ie S e S
F. pp.197~200, 201246/

OEF I AR A R,
EAK E] B S AR O IERIERE A
VEH & ISR BT B3 5 B ge (£
1) #HAMMBEORE L FEBRGHE, B ARG S
DRE AR . pp.195~196, 2011
8 H

O 2 AR, EF E A R,
B E] B A AR O IERIERE A
TEH &SRB R B3 % FEBRirgE (£ D
2) HEE M E OB OEEIEER, B
AT LD KD PN AL . pp. 197~
198, 20114E8H

OARME— B 2 B E M .
HAHER, BEARE] : B —EHA RO
FERRTEA AAEH & I BRI h R B 5% 52
Bt (2 03) O E 2 W 72 E




i E OB OIRE A IR, B AR
DRE TR, pp.199~200, 2011
E8 A
QIAEE., =AKRAET, B E MW
o, BEAME  HAWEMEE W - aER
W) OPERERTZERE OJREARIRIC BT D58 (%
D1) R ZLIGE & JEEEPURRE, B AR
FUP RPN . pp.4TT~478,
201148 1
B=ARAET, AEE, B E B
o, BEAME  HAWEMEE W - aER
W) OPERERTZERE DR EARIRIC BT D58 (%
D2) FREMIETL O PR 2SR, B AR
FUP RPN . pp.479~480,
201148 H
@AM K —. FEFFE, B E, 8 ik,
EAMRE] - B ORI AR & E
JEEARPGN N BT 2 FEBRAF R, B RS
ST SISt S SRS R . pp.3T7~40,
201146 H
O=ZARAET, BAEE, B E B
o, BARTE  HAEWEMEAE V- ER
W) O BEEERETZE I O AR B3 2 %8, A
A T S 2 0T e ST AT ST R R I R
pp.101~104, 201146 H
Ot 2=, MAEE. 1 e EARE
iy — 1 B LA ) R D IERRE I BRI
B2 SEEEMTSE D1 @ i DEer & 2 H
WEHRENERR . B AR R AN AR
WESE. pp.657~658, 20104E9 /]
OMAEE ., B 2. 8w AR
iy — 1 B LA ) R D IERRE I BRI A
B4 % EiEWIZE £ D2 : 3R ITTA (R EHEMEAT
ICLEDFEBRY I 2L — 3y, HARREYS
EFITRETEAEAAE . pp.659~660, 20104F
9H
®EAT E R RAREE R,
BARE] LT T A T A R
DINEARIB N FN BT~ 5 EBRBFE, H AR
TR PG EEELE . pp.681~682,
201049/
OfG EfL, BEARR ] AR IE, i RS,
HAMER : 2T RIET BRI AR %)
. 2010 0 AR A A R SIETmM (R
) NFT 4 AT v a L, pp.62~T9,
201049/
QEAMLE], A e, EARFET - HE
— A SR OBV RIMEATIC K DR DR
Rl HIEHLE DN D A7 LS 1 OR%
Gt T EOREBESR, AAREEESTESSH
SRR T S RS SR 284S . pp.33~47,
201049 H

(& Dfth)
http://www.arch.eng.osaka-u.ac.jp/labo-miy
amoto/

6. WFZEiER
(DOmF7EfRFRE
A #mE (MIYAMOTO YUJI)
KBLK: « KFPE TARZERE - #0%
a5 : 50416856
(QHFgEsr
Bkt 1% (SHIMAMURA ATSUSHI)
FIANT T MEXSH - F oM R
=
a5 : 10535967
mAr &% (TAMURA SHUJI)
TSR - B SATERT - HEHA%
W7e&% 5 « 40313837
i s (KASHIWA HISATOSHI)
RBLKTF: « KFZFE TFEAR5ER - BhZk
WrgeE S+ 40550132
A8 4T (NAGANO MASAYUKI)
HOERRL R - BT - Hdw
&% 5 : 60416865



