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Seismic Response Properties of Stratified Ground by On-Line Pseudo-Dynamic Response Test
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A series of on-line pseudo-dynamic response tests have been conducted to investigate the influence of
the degree of consolidation, layer thickness and other properties of clay on the earthquake response
characteristics of alternating layers of clay and sand. First, the stress history and degree of consolidation
of clay was varied to investigate the clay's nonlinear deformation characteristics, and their influence on
the response and degree of liquefaction of sand layers. Then, the thickness and configuration of the clay
layers were varied to investigate the overall influence of clay layers on the earthquake response
characteristics of sands layered with clays .
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Name
(g/cm’) (%) (%) (%) (%)

Onoda clay  2.601 80.9 34.9 46.0 84.5 37.5
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SSS SSCuso SSC  SSCors _ SCS CSS CCS CcCC
L1 Sand(D,=50%)
L2 Sand Sand Sand Sand Sand Clay Clay Clay
L3 Sand Sand Sand Sand Clay Sand Clay Clay
L4 Sand Claywso Clay Clayocrs) Sand Sand Sand Clay
L5 Sand(D ,=80%)
L6 Sand(D ,=80%)

& -3 T NI A—X

Layer Thickness Yt Tt Gy o B
(m) (KN/m*) (kPa) (kPa)

L1 3 19.1 13.87 48697.35 2.451 2.293
L2 3 19.1 On-Line On-Line - -
L3 3 19.1 On-Line On-Line
L4 3 19.1 On-Line On-Line - -
L5 3 19.6 128.47  152007.31 2.451 2.293
L6 3 19.6 159.78  164682.78 2.451 2.293

WOED S FEOEEENT-REEZRK T SE, £0
&, HOPRIEZPTEDMEICRE L TRERZBIA LT,

(3) =& - BBl

F T A UHEIRE ERIIR-21R7T L O ICEEER
WWEVETLNERDD L2 B~ L4 BERRELT,
TEOEBIRIE, BER I OB ZEE2 1T (LS TE
L7, RPOFERTI— 41T L2 B~ L4 BoOLEE
FZLTEY, # (Sand) , it (Clay) ZHEIDTEL
FTERED, FIZIESSCTIE L2 B~ L3 EHRW, 148



I AR FEFT

UH
i
ao

Max=-570 Gal

Acceleration

T T
0 2 4 6 8 10 12 14 16 18 20
Time (sec)

-4 ANK

DR LD, ek, L4 @R ERD T —RICEL
TIE, SSCuseMERE 50% DAREZE R+,  SSCocrs A3
JEEEL s OEER L E AW AR LTS, £
NESD & — 2 TlE, filid EREE O EE 5 &
LTW5, EIER-OETF DM INT A—21L, FR-3IT
AT L IICRE LTz, WEER e (3025 & L, P
AWM VX PT TE O FERER BEIC KIS Lo NfEZ R, 2
Z AV CEE U 72 AW LR S0 S ) R AR A7 & 5 R
L CHBHRED 0.5 FIZHFT I TEE L, AN
i, B4R T 199545 S R i B I BV TR —
T ATy RTT L—8l S PI-79mNS 5y (K
T B 570Gal) % V=,

4. ¥ETOEBRENBENFIEICSZ 8L

KETIE, FEBr/— A SSS, SSCusy, SSCHB LW
SSCocrs B LN REZ KT L2 Licky, Mt
DOJEFEIRTEN BBV RE I 5 2 2 I L TEERT
5.

(1) BAEREA 1 —BABROTH y BREIUVEDIG
Ak iy

BIEKr—AD L2 JE~ L4 BB 58 ARG
rfﬁhﬁoféy%%%%ﬁoéE@E&ﬁéS$m
%LT,L2E%£@L3E"%6@A%Eﬁ [N
FORITRLIZASICEBWTRKMEICEL, ThUBET
IEEAICEE L TS, ASLIRE, WO T2 ETT LT
TRAGICE D, O TR L CHEABSAINIZIEE
K3 TW5, —F, L4 @rMtETHIr—2%
&ék,ﬁi@ﬂﬁh%ﬁ%-EﬁFﬁ-@Fﬁ@@f
K&, ZTRCEREFELTCOTHNNEL 2D Z R
bbb, ILIZBRBEA—TORD, BIEER I EHM
KRB LROTVDZERHLNTHD, DI
LXK IERIE 7R B IREE T AR LE DHR B 7 SITIS
CCHRRBEZEEZRLTNS, EHIT, MTOIEIEK
OFTHITE > THWOMRKILD K 5 I KT 2R &

THOIBREDEEIFEEL TWDZ ENFRHNTH D, b
ThHD L2 BRI L3 EiX, SSS&RERERICERIREE =
EZICIEVIRREBICH D, 72720, L4 BOKREE - IE
LR - WEEOIE T EBOOT HORENEE & 72
D, WMLLIIRIELTWAZ EBRBHLND, 2D L
DB, fh T8 ORI BIEE R T FEIC BT 5
WEOBPIRREIIRES EBELEZX D PR TE
Do

(2) MEE o ORFRIERE R

B-613 4 E RIS IIT DIRENMEE o ORFZIEZ R LT
LOTHD, BRm2 2hDE, &2TOF—ATEDHIC
o THEL TEREARANLL TV Z EARO LI
%, ZOMMITES ml bEKETH -7, T HITHIK
BI2EY 12 BRIV L3 BORMENRZ LK T LTE
EA®%%§®E%%WﬂLtkbf%éo*ﬁ,Eﬁ
md B 5L, SSSOWORERIT LT LOWEIEIC
EREBKR PSS L TO AT 238D 50, %Faﬁi
TZOMANEE THD, 2O LiE, HEENERD
BRI HT DT 4= LTCOMEE AT H I L %
H®RLTWD, ZoX5tozRit, £ BEICiK
PALD K 9 2 MG 22 MAPEAC T AN Z S D, M3 i
WERT L LICEVHEBEINDAZ R VX —NRENT
WEET b0 & THEND,

(3) HELEDR K

FEE (AR ml) BEXOADEDIEEALT MLE
B-727Rd, ANEOAEBEIL 03 BHETH 2 DI
LT, BBEOZIWTOr—2THHIEOIERR
BALIZ XD 1 e 2 REAMEL T b, REKIC
B4 %l cik, BEARYN 1T L Y bEREHo
ISEMNSSS THROLREL, ¥LEE AT 75— A TiEE
AR EE DR TIZ > THREE D SSCysp The b/ & < 7
STWBZ ENbND, ZOREE, HEnnbdsh
ENRERZ LIz &ffIRCcx 5, —77, BEEBEMBEN
IV L EEAHMCIEZ oA TEE L, £ 2 AT
B IESSCusoMI RN 72 B Z EMBOOND, Lizho
<, %H@MT#%MK%t@% AT T ERBMT
FEEINT, FITHERBEmZRT 2 E03R b%hé
Ut Z b, BRIEEDO TITHLEN & 55

i, ZORs N E W oS ﬁbfiﬁa%ﬁ
PHREFFEST D08, BREAMMOMIED I3 L TXZE D)
R TE AV MR INT, BN S PiX
i et & oo B T%%ﬁﬁ%ﬁ&&#%%%ﬁ@%@
WZOWTHRETL, HRELLFICEKTEN S 585 51203%
DIV L - THIR E OB KMEEISE IS <22 D



Shear stress © (kPa)

Shear stress © (kPa)

Shear stress © (kPa)

Fo T A HBRISEFERICE DRt

- W) LI HiviE O HUR B e

40 TIL2:Toyoura sand (D,=50%) 40 T|L2:Toyoura sand (D,=50%) 40 T |L2:Toyoura sand (D,=50%) 40 T |L2:Toyoura sand (D,=50%)
L GL-4.5m L GL-4.5m L GL-4.5m L GL-4.5m
0 'no=41.5kPa(K0=0.4) _ 0 'wo=41.5kPa(K0=0.4) _ 0 'wo=41.5kPa(K0=0.4) _ 0 'wo=41.5kPa(K0=0.4)
< < <
=5} & 20 [ A & 20 [ A
¥ ¥ 3 ¥ Yy
v o [ q o r 4
- - -
©n ©n 0 ©n 0
] ] ]
2 2 2
@ @ - < @ b 4
- - =
g g 20| 4 S 0k 1
o = =
17} 17} 17}
40 P P 40 P P 40 P P 40 P P
-5.0 2.5 0.0 25 5.0 -5.0 2.5 0.0 25 5.0 -5.0 -2.5 0.0 2.5 5.0 -5.0 -2.5 0.0 2.5 5.0
Shear strain vy (%) Shear strain vy (%) Shear strain vy (%) Shear strain vy (%)
60 T—|L3:Toyoura sand (D,=50%) 60 T—|L3:Toyoura sand (D,=50%) 60 T—]L3:Toyoura sand (D,=50%)| 60 T |L3:Toyoura sand (D,=50%)
L GL-7.5m L GL-7.5m L GL-7.5m L GL-7.5m
0 'n0=57.5kPa(K0=0.4) _ 0 'm0=57.4kPa(K0=0.4) _ 0 'w0=57.5kPa(K0=0.4) _ 0 'w0=57.4kPa(K0=0.4)
< < <
e 30 1 e e 30 1
& & &
o r ﬁ 1 . . r 1
20 7 20
3 3 3
2 2 2
= = =
g L 4 g g L 1
= 30 o - Rl
wn wn w
60 P P 60 P P 60 P P 60 P P
-5.0 2.5 0.0 2.5 5.0 -5.0 2.5 0.0 2.5 5.0 -5.0 -2.5 0.0 2.5 5.0 -5.0 -2.5 0.0 2.5 5.0
i 9
Shear strain v (%) Shear strain v (%) Shear strain v (%) Shear strain v (%)
80 T |L4:Toyoura sand (D,=50%) 80 T |L4:0Onoda clay (U=50%) 80 T—]L4:Onoda clay (OCR=1.0) 80 T |L4:Onoda clay (OCR=5.0)
L GL-10.5m L GL-10.5m L GL-10.5m L GL-10.5m
0 'n0=73.3kPa(K0=0.4) _ 0 'm0=35.3kPa(K0=0.4) _ 0 'w0=73.3kPa(K0=0.4) _ 0 'w0=73.4kPa(K0=0.4)
< < <
40 B e 40 B e 40 B e 40 B
& & &
[ 7 53 [ T =3 [ T =3 I |
« « «
0 @ 0 @ 0 »n 0
g " g g
S B @ S B @ S B @ S B
= = =
L 4 3 L 4 3 L 4 3 L 4
-40 S 40 L 40 L 40
w w w
50 P P 30 P P 50 P P 50 P P
-5.0 2.5 2.5 5.0 5.0 2.5 0.0 2.5 5.0 -5.0 -2.5 0.0 2.5 5.0 -5.0 -2.5 0.0 2.5 5.0
Shear strain v (%) Shear strain v (%) Shear strain v (%) Shear strain v (%)
(a) SSS (b) SSCuso (c) SSC (d) SSCocrs
_ ol _ ol ~ £73
5 HAWIS 1 —FEAWOT Ay Btk
6007 .
Max=213.31 Gal B Max=168.84 Gal
/\U () O o
-600
Max=-220.87 Gal g Max=168.68 Gal
N
~ ] Y ~
] 4 e < B ml g
] i Max=-263.10 Gal ,,, gLl Sand S Max=-194.47 Gal ,dL1 _ Sand
2@l
~ P AN A, 12 Sand A L2 Sand
3 U VI m3 g 3 ] v m3 @
] me@ll Sand - ] mi @l Sand
s ] Max=-417.58 Gal ms g ' Sand S i Max=-243.72 Gal ns g4 _Clay(Us0)
k! AR u/\«anj\!\nf\ AVM\I ol s @l Sand = SO sand
v mé i mé
g ] g IRk% L6 Sand 5 ] : L6 Sand
b4 4 A Max=-609.53 Gal 3 i Max=-625.04 Gal
153
31 4 AR oA, o 4
P by < ]
m E a
r T T T T T T T T T 1 7\ T T T T T T T T T 1
0 2 4 6 & 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Time (sec) Time (sec)
(a) SSS (b) SSCyso
Max=-196.00 Gal Max=-195.84 Gal
Max=-194.73 Gal Max=197.56 Gal
= ) S— = il g
) Max=-221.70 Gal ,, gLl  Sand o Max=264.01 Gal ,, g1l Sand
s m3 @2 Sand A s @__Sand
L3 Sand 8 ’ ;
- mi @ - i @L3__Sand
9 2 Max=-325.46 Gal ;g4 Clay o Max=-397.99 Gal . L4 Clay(OCRS)
5 L5 Sand =t A m e
s m6 @ = o m6 @ Ls Sand
3 _[L6  sand E, 1 L6 Sand
9 Max=-613.22 Gal B} Max=-624.37 Gal
< o
< <

T T T
0 2 4 6 8 10 12
Time (sec)

(¢c) SSC

0 2 4 6 8

T
10

T
12

Time (sec)

(d) SSCocrs

-6 JEEINHEE o O LI JE



SIMEACREB NIRRT A1

2000 T T T T 1T UL T T T TTITT

Sss ':': Damping h=5%
——————— SSCuso :I :|
1500 |~~~ SSC i _
s 3SCoOCRS D
I Input Motion | 4,
;oW

1000

..........

500

Absolute Acceleration Response (Gal)

Period (sec)

X-7 HiFRB L OATTEOINEE N AT LD g

HDDREDORJAHADITRESHWRELRN LERL
TEY, FERLINEIFHTLHDOTH D,

5. T OEMKEL BT OREABEIENEIC
52588

ARETIE, EB/—ASSS, SSC, SCS, CSS,
CSS, CCSBLUVCCCMBELNT-MEREZHE T 52 &
XY, HEEOBER L OEE R - B E o
HRBVRFEIC B X DB L TBET 5,

(1) BAFREAT —BARUVT Ay BRELUTEDE
FHREE

K-8(Z SCS, CSS, CCSHLUCCCH L2 JE~ L4 J&
BT BEAMIES 1 —FAMOT Ry BRE R, W
JEIR T EAERE NS SCSD L2 J@iZ, RIMEE Tk
OPHNRIEE LRI E>TWAEZ ERbnd, —
¥, WLBOBE TFICET S L4 BIZR-5CR LB
DIHDSSSDEN &I L COTHDRENEFE LN &
NBOBND, £7-, CSSD L3 @I LCCSD 14 &
HRBEOMEm AR L TWS, LIz2-T, MtE0ET
RN HDHHEEITIE, TORBOIRIALNELLRD
LorEZD, L2 B~ L4 B LETHDCCCIE, W
THUDOEE 2% B2 D O0THBELTHDHHOD, K
KALD L 5 L ORHIEER T 2R LT,

(2) MEE o DEEZIEGE KRR

®-91L SCS, CSS, CCSHF LUCCCIZHBIT BEHEHD
JISEINEE o ORZEZ R LIZLOTH D, L2 EHBIK
WAL L7 SCS IR 28 A m2 OFWFICITE AL & iE
BNCEE ) EDRBO SN A0 LT, EA m3 BLOY
HA md OWIITITE LWDEEERITA LRy, i

%, L4 ERIRRIGICE S TR TR Do fofe
Thod, CSSIZBILTIE, BEAR m2 OEEHR L3 @K
PAEL72ic b B & TR R IR o 8 % 2 L ITR
<, ZORKIE, A md OWRIGICER B 28 5l
LUSENRRKEL ZoTWEZ 0D, WK T2
W L4 BOIREDN EEOMEBISE B R 52 2720 T
HHEZEZBND, WICCCSOFERERD L, KRBT
HDHEE m2 BLOE A m3 OIEENEEIEVEER L
TWLZERHALNTH D, Ziuk, EREER I
BRI PR OERIE D &L 5 72 LWVIREIT R S 72200
ZEnn, 4 ERRRIELIZZEICEY EE~o'A
Wil ORIFEEIHI L= ERNRRTH D EBbhbd, &
BRIZCCCOFEREHRD L, ETOHELSDOWRIIETOR
IR D BN D D0, WOHRILD X 5 2k
BRERLTOWRNWI ERFENTH D, vk, HEM
SRR TR EBICAIE T HIEE, TOBIEN
JEVIEERKREL 2D ENDNS,

(3) HEGEDOR KIS

X -10 1 3RENH (A ml) BIOANEOIEE R~
I MNVERLIELDTHD, AN ERBEREOLKRNHG
X, ANFEOEBEHN 03 fHEThHEDICx LT,
RGP O UTHAR O FERIEALIC L 0 REEMNIZ O
Wb Z ERDLND, B-100@) 75, BEAEEYN 2 XY
HEEROISEE, Bt EEICH D CSS TR E A
D, K LEAEEICALE T 2 DI o TREL 25 Z &R
s, £, B-100) 25, EAEY 2 AL oRE
N, HHEEOHMRICENVKELS 2oTNDZ ENRHL
INTH D,

UbDzZ b, ¥EBomEBYRY 2 g+ 7 4
WA —L LTOMEIL, ThR FRBICMETHHEICD
HEHTHY, EBICAET 2 5A T EE IR % 1
IS EAEARHL D EBbNns, &617, %iEF
MDREWVEGEITIE, REWIRS &R S 5 8h i
LD EEZD,

6. F&OH

AWFFETIE, BE 10mEEEDOINMEE 2 5L LT,
FE S HIERB AR 5 2 A BB LT, Mo
RECEF - BEEREA ICEZTEHY T 1 o EB % Ll

LEMICRF Le, 618, MitEoBEChLE 4 fE 4
WAL S W EBR 2TV, KL - i E AR O MRS Ry
PEIZB T DR HBOREBIZ O TR 41T 272, 22T
SR E LT HEE T UL, EMRICE T 52T oM
FRICHKIGET 2 H O TIEARWD, BEMRET L THD &



40 T L2:Toyoura sand (D,=50%) 40 T L2:0noda clay (OCR=1.0)
GL-4.5m GL-4.5m
. 0 'wo=41.5kPa(Ko=0.4) _ 0 'w0=39.1kPa(K0=0.4)
= =
> e 20 B
&< &<
o - F i
H 20
S S
p=] p=]
@ @ F i
= =
= =
° S 0 F i
= =
2] 2]
40 P P
5.0 2.5 0.0 25 5.0 5.0 25 0.0 25 50
Shear strain v (%) Shear strain v (%)
60 T—L3:Onoda clay (OCR=1.0) 60 T 3:Toyoura sand (D:=50%)
GL-7.5m GL-7.5m
_ 0 'wo=55.1kPa(K0=0.4) _ 0 'wo=52.1kPa(Ko=0.4)
= =
a0 q [y
& &
© [ 7 =)
a0 H
S S
b=} b=}
@ F 4 @
= =
< <
S 30 F 4 o
= =
2] 2]
~60 L L 60 L TR
5.0 2.5 0.0 25 5.0 5.0 25 0.0 25 50
in v (9
Shear strain y (%) Shear strain v (%)
80 T L4:Toyoura sand (D,=50%) 80 T L4:Toyoura sand (D-=50%)
GL-10.5m GL-10.5m
_ 0 'm=68.0kPa(Ko=0.4) _ 6 'm0=68.1kPa(Ko=0.4)
= =
> A 40 [ B
< <
o - F i
i a0
5 5
=] =]
@ @ F i
= =
= =
° S a0 b i
= =
2] 2]
80 P P
5.0 2.5 0.0 25 5.0 5.0 25 0.0 25 5.0

Acceleration a (Gal)

Acceleration o (Gal)

Shear strain v (%)

(a) SCS

Shear strain v (%)
(b) CSS
AW T

Max=-206.02 Gal

Max=-204.54 Gal

o
i A%
] Max=268.02 Gal ™' @——————
AN A mo @il Sand
1 v ViR s @2__Sand
1 L3 Clay
1 Max=-354.71 Gal ™ @ — ’d
o g AMA, fen, s ¢ an
1 L i e Sand
1 L6 Sand
] l Max=-609.05 Gal —
i AL st
Al UL
Max=-559.68 Gal
— T —T—T —T— T
0 2 4 6 8 10 12 14 16 18 20
Time (sec)
(a) SCS
Max=-270.92 Gal
A
1%
Max=-262.48 Gal
JAY
] 1%
] Max=-236.19 Gal m| @———
o0 At 2 gLl Sand
pl cand
] I aat o GRS
1 Max=-392.33 Gal ms @2 €12y
fLwMA Anf n5 @ L4 Sand
R vy v m‘b. L5 Sand
i m Max=-609.26 Gal L0 Sand
] TR IVY.

Max=-565.46 Gal

T T
0 2 4 6 8 10 12

Time (sec)

(c) CcCSs

-9

(kPa)

Shear stress

(kPa)

Shear stress

(kPa)

Shear stress

Fo T A HBRISEFERICE DRt

8
T

°

3
T

T—L2:0noda clay (OCR=1.0)

0 'w0=39.4kPa(K0=0.4)

T R T R

2.5 0.0 25
Shear strain v (%)

g
T

-40

T—L3:0noda clay (OCR=1.0)
GL-7.5m
0 'w0=50.3kPa(K0=0.4)

L L

2.5 0.0 25
Shear strain v (%)

T |L4:Toyoura sand (D=50%)
GL-10.5m
0 'm0=62.8kPa(K0=0.4)

T R T R

—HABOT Ay Bt

(kPa)

Shear stress

(kPa)

Shear stress

(kPa)

Shear stress

40 T L2:Onoda clay (OCR=1.0)
GL-4.5m
0 'n0=39.2kPa(Ko=0.4)
20 1
0
20 B
40 P P
5.0 25 0.0 25 5.0
Shear strain v (%)
60 T

L3:Onoda clay (OCR=1.0)
GL-7.5m
0 'w0=49.6kPa(K0=0.4)

2.5 0.0 2.5

Shear strain v (%)

L4:0noda clay (OCR=1.0)
GL-10.5m
0 'w0=60.1kPa(Ko=0.4)

-2.5 0.0 2.5 5.0 -5.0 -2.5 0.0 2.5 5.0
Shear strain v (%) Shear strain v (%)
(c) CCS (d) ccc
Max=249.82 Gal
N
f
Max=249.48 Gal
= i ml @
< 4 L1 Sand
Q J Max=279.29 Gal ™2 @
~ A P o oMl ;@2 Clay
3 ] w v mi @l Sand
= . L4 S d
3 ] ot Max=467.28 Gal m5 @——ond
k= W N N 1 L Y Y9 L5 Sand
E ] AN LR A _ 116 sand
8 Max=-601.60 Gal
3
<
Max=-566.42 Gal
r T T T T T T T T T J
0 2 4 6 8 10 12 14 16 18 20
Time (sec)
Max=-253.67 Gal
1%
Max=-251.08 Gal
—~ i V7
—“ e L e e ————1
Q J Max=-262.93 Gal b L1 Sand
< A i ml"ﬁ
3 4 by v m3 @ ay
5 ] Max=-340.35 Gal " ¢ |Lj E:Ey
] =-340. ay
2 NPT s @t
g ] v S me ¢ an
= E [L6 Sand
9 | Max=-621.86 Gal
S Mk Aty
<

T
0 2 4 6 8 10
Time (sec)

(d) ccc

BN E o 0 B L1 JEE

T
12

- W) LI HiviE O HUR B e



I AR B AT FE R

b
ao

2000 T T T 11T LTI T T T 17117

Damping h=5% | |

1500 - ::

1000

»~

..........

500

1 10
Period (sec)

(a) J&FF o b

Absolute Acceleration Response (Gal)

=

<

©)

o 2000 — T — T

& | SSS i Damping h=5% | |

o | [ ccs h

% 1500 [~ ICCC " i .
----- nput Motion

~ i P i,

‘S 1000 | i

= \

b

2 i .

8 __________________ Y/

8 500 p |

< L _— : N

o e R X

= B

= 0 Ll Ll L0

2 0.01 0.1 1 10

o .

< Period (sec)

(b) &= o ik
X -10 IR IRE AT hv

Ezohbd,

PLFIE, AR CHELONT-AREE L DD,

O O IERIE 22 BB RE T2 OIEFRIEIZIG U
THRRDZEBRHERESNT, T OEWD EEOWIR
fbRREICREL 52, FEOOTHAOART, K
£ - IEHER - BEBOIETREL 25 Z &0
LNkl oT,

Qi LB Tk HE R H 2 5HE1TiE, TARNEA
AN ORESED TG L IR ER 2 & R
D0, BB ROREEY IR LI E N 2
N k#%%#&ﬁotoit,%@%ﬁﬁ%
i, B EEBMENMIBICH DBEICOREYNTH
D,%i@ﬁigmmpiéﬁakm,lﬁmﬁw
BHWEEYOIGE MRS 2 & &R LT,

O tEn EBIALET 21ZE, TOBENEWEE
HREOSEMEENRKEL 2D ERWALNE AR

-7z,

W AR EED DI Y 2o T, LA RFREESE
72 b NCEHEREENF, 074 VHEBIREFRO
BAZE CTH HMREAHH B THIRIC ZHRE N =720z, i

LTHEEETOIRETH D,

ZE 3k

1) Mendoza, M.J. and Auvinet, G : The Mexico Earthquake
of September 19,1985:behavior of building foundations
in Mexico City, Earthquake Spectra Journal, EERI,
Vol.4, No.4, pp.835-853, 1988.

2)  Yasuhara, K. : Behavior of a fine-grained soil during the
Loma Prieta earthquake: Discussionl, Canadian
Geotechnica Journal, Vol.36, No.3, pp.582-583, 1999.

3)  EKEIHURIZH5 1T 2 HUERENIE & 4 E IS BT D A SE
B4 ZES®E, ROgHARICIT 2 IEEEIE
YIRTY Y Lgg R, PHE TR, 1994,

4) BIAEE  IHFEST VOB, HERE
J5&, pp.347-359, 1972.

5 “J=ER: ra—N"LNT—F%T 7 F 2T ——FHEF
T GO BRI TR 2 D) — |, No.53, 1980.

6) AATBHRE R ¢ SR IR B IR I I 2 ST AR R
RRE (R—1"TA TR, SHTA T K) #ik
&, 1995.

7) Ohta, H., Hagino, Y., Udaka, Y. and Demura, Y. : Seismic
amplifying effect of soft clay layers, Proceedings of the
14th. International Conference on Soil Mechanics and
Foundation Engineering, pp.859-862, 1997.

8) Ak, BRI, B RHEB - shE A N T
DF T A CHBREER, TARFER L
No.701/ 1I-58, pp.181-195, 2002.

9) H FHEBH, AR, ﬁﬁ%*~ﬁyﬁ4yﬁ%mﬁ
EBRIC & D 2 JERE AR OIS , T
SRS ,VbL30,rJoa,pp.174-184,1990.

10) A FHEE, FR2E, MR, #IERA, e
£ 5 BT A Wrak BRAE [ DR & i 2 DRV FRER
~OWA , TARFREHCE, No.617/ 1 -46, pp.299-
304, 1999.

11) SeHPITE « RolTmt AT, ARk lat,
1981.

12) JREEAS , MRS E], e MRS - thRmIGEIC
FHERRERS T E O IERIEE D, LAY ?i
4, No.575/ -40, pp.219-230, 1997.



